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Vrrroom to grow.

It started as a racehorse. ,
It's becoming a workhorse. l{
Because our Sentry® Series
20 LSl test system is adding
the capabilities to run more
devices in more technolog-
ies. And still grow to meet
the future head on.

Modularity makes it work.
Configure Series 20 to meet
a variety of duties. Characterization.
Production testing. Incoming
inspection. Or a combination. Its
designed-in expandability lets you
get exactly what you need.

When you need it.

Start by testing a full 60 pins of
microprocessor, peripheral chip and
memory at 20MHz. Or 30 pins at
40MHz. With full I/0O operation on
each pin. Then enjoy higher resolu-
tion and accuracy, with greater
fiexibility, because our Enhanced
Timing Module is built in.

If you're working with CMOS or

PMOS devices, try our new high
voltage test head. You can run 28V
at 5SMHz, 16V at 15MHz or 10V

at 20MHz.

And if high speeds or high pin
counts are in your future, Series 20
should be on your line. Modular
bays let you expand your system
with surprising ease.

Series 20 has an improved
software system. You can convert
Sentry VIl and VIl programs to
Series 20 format, usually within
minutes. And you can test devices

more thoroughly and efficiently.

Getting better data while

saving valuable time.

So give our workhorse

a workout. It's backed by
the industry’s largest
service and support group.
Call us at (408) 998-0123
for more information. Or
write Fairchild Test

S Systems Group, 1725

- Technology Drive, San Jose,

California 95110. You'll see how

Series 20 will grow on you.

I TR
FAIRCHILD

A Schlumberger Company

The
First Family




Wavetek Model 189 sells for
$695.* Yet it has digital storage
of sweep settings just like the
expensive instruments.

Turn the dial to the desired
low frequency (down to 4 mHz)
and push START. Then turn the

dial to the high frequency (up
to 4 MHz within sweep limits)
and push STOP. Both
frequencies are stored in
memory, so the dial is now
available for setting the marker
frequency.

Other controls set sweep
rates from 100 microseconds to
120 seconds, hold or reset
sweeps, and set output level
(up to 20V). As a function
generator, Model 189 gives
precision sine, square and

to 4 MHz in continuous,
triggered or gated modes.

So it you're looking for an
inexpensive sweep/function
generator that handles
precision sweeping
assignments, remember the
Wavetek Model 189. Better yet,
call or write us today. Wavetek
San Diego, PO. Box 651, 9045
Balboa Avenue, San Diego, CA
92112. Tel (714) 279-2200; TWX
910-335-2007.

triangle wavetorms from 4 mHzWAVETE K@

Circle no. 2 for demonstration
Circle no. 3 for literature

*U.S. Price Only

This is the first low-priced sweep generator
with sweep memory and marker.

And don't you forget it.
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Ready for over 450 programmable devices...and growing.

With Pro-Log’s powerful new M980 gramming 8 devices simultaneously. % - .
: : s the industry’s longest
control unit and plug-in personality Plus a generic module for PALs. Baci g Sy T Y g

modules, you can program, copy All our modules have been tested, Wartamas

and test most MOS and bipolar evaluated and approved by the de- Based on the proven quality of
PROMs and logic devices. vice manufacturers, so you program 8,000 Series 90 programmers and
And you're ready for new devices exactly to their specifications. 15,000 personality modules now

performing reliably worldwide,
Pro-Log gives you a one-year war-
ranty on all modules and a two-year
warranty on control units.

as they come along. . .including
ICs as large as 64K X 16 bits.

Modules that are always
up-to-the-minute.

Get the facts. Send for our new

By keeping close touch with the MO980 brochure.

rapid changes in programmable IC
technology, we're ready with new or
modified personality modules
whenever new devices are
introduced or old ones
change their algorithms.
We have modules for
individual PROMs, for
whole PROM families,
and for gang pro-

A definitive description of the
M980’s expanded performance

features.
Write or call Pro-Log Corporation,

2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

[PIPRO;LOG

For more information, Circle No 4
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Technological leadership.

Cost-effective LSI simplifie
central office an«

First monolithic SLIC performs
BORSHT functions and more. ..
MC3419 now available in quantity.

Motorola’s bipolar MC3419, the heart of the
monolithic SLIC function, is available in quantity.
Now production of the world's first transformerless,
all-monolithic LSI digital switching line circuits
can begin.

The 18-pin MC3419, with support from the
Motorola MDA220 transient protection bridge
and the specially-designed MJE270
and MJE271 Motorola power
Darlington transistors, is all the
silicon necessary to perform 4
the BORSHT functions. In G
fact, the resulting SLIC can do
more than the transformer-
based circuit.

Availability of the unique
new MC3419 SLIC completes
the requirements for production
of the world’s first all-monolithic
digital switching line circuits.

Battery-feed features include the options of
feeding the loop resistively, in a current-limited
mode or in a constant-current mode. The SLIC is
automatically powered down during an on-hook
condition. On a line card designed entirely with
fully-compatible Motorola telecommunications LSI,
one signal will power down the entire card. The
power-down features not only save power, they
also enhance reliability by minimizing average
junction temperature.

Even when powered down, the line is contin-
uously supervised for changes in hook status.
That'’s also useful in line testing. Hook status and
Ring trip outputs are provided.

Implementation of the 2-to-4-wire conversion
hybrid function is fundamental to the SLIC. In
fact, the IC technique used to provide this function
is patented. Ground-fault, power line cross and
1500 V lightning protection are all features of the
overvoltage and fault protection of the circuit.

The MC3419 is fabricated with Motorola’s
standard, well-characterized, high-volume linear
bipolar process. Additional reliability is achieved
by nitride junction sealing.

We recognize the importance to users of a strong
second-source. A second-source announcement
is anticipated during the first quarter of 1981.

. cMos
 FILTER |

Serial
Port

System savings.

When the bipolar MC3419, with its three
discrete power devices, is teamed up with
Motorola’s CMOS families of codecs, filters and
TSACs, a cost-effective, low-power and space-
efficient, quad line card can be realized. In fact, a
bank of eight 7" x 7" quad line cards can be
mounted within the area of a 7" cube. Even in
such a compact configuration, heat dissipation is
absolutely no concern thanks to the lower-power
design approach.

In order to minimize component count and
save board space, Motorola has taken the system
approach to the design of components for the
digital line card from the outset. Generic function:
were identified, technologies carefully selected,
and components designed to interface efficiently
with each other as well as with the components o
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design, saves space in
PABX subscriber channel units.

CMOSs

Codec/Filter BIPOLAR
PCM SLIC
MONOCHIP

Ly

digital s

ighway

CMOSs
Supervision & Control

Serial
Port

other suppliers. Features like the single power-

down control were designed in from the beginning.

We also recognized that not all functions were
generic. The technique for assigning time slots,
for example, was seen as heavily dependent on
system architecture. Consequently, time slot
assigner functions are not integrated into the
generic parts, but are offered in a family of
stand-alone Time Slot Assigner Circuits (TSACs).

Motorola’s commitment to supporting the
telecommunications switching market continues
into the future. We project, among other things,
that the ultimate codec/filter standard will be a
16-pin CMOS PCM Monochip.

Your next opportunity for refining digital
switching line circuits will come soon with our
MC14400 family of low-power CMOS codec/filter
PCM Monochips.

EDN JANUARY 21, 1981

Announcing the upward-compatible
CMOS codec/filter PCM Monochip.

Codec, filter and voltage references are all
combined in the MC14400 family PCM Monochips
we will sample in Q1, 1981. These space- and
power-saving CMOS components are completely
compatible with existing Motorola codecs and
filters, and with other industry-standard devices.

The general-purpose, 16-pin MC14400 provides
on-chip voltage reference, pin-selectable TTL and

CMOS levels, A-law and Mu-law com-
panding and D3/D4/CCITT/Sign
Magnitude formats, synchronous

and asynchronous operation,
on-chip transmit bandpass
and receive low-pass filters.
The others, in 18-pin and
22-pin packages, offer all features
of the MC14400 and more. The
MC14401 adds selectable
full-scale voltages and an input
op-amp. The MC14402 also accepts
variable data clocks, external voltage
reference and external gain adjust. The entire
family is MC3419-compatible.

We use producible, tried-and-true CMOS for
the PCM monochips for its reliable low-power
performance and proven success for complex
analog/digital LSI

Learn more. Write to Motorola Semiconductor
Products Inc., P.O. Box 20912, Phoenix, AZ 85036,
or use the handy coupon to get information for your

Innovative systems
through silicon.

MOTOROLA INC.

TO: M la Semi Products Inc., P.O. Box 20912, Phoenix, AZ 85036.
74 EDN 1/21/81

Please send me information on:
O MC3419 SLIC O] PCM MONOCHIPS
Name
Title
Company
Address
City
State ZIP
C L P




The Signetics 2Kx4¢ PROM /Announcing the world's

was fast in its day. But now fastest 2Kx4 PROM.
there’s a 27S185 that leaves it Our new Am27S185A has a
in the dust. max commercial® access time of

SEE YOU LATER,
SIGNETICS.

3 EDN JANUARY 21, 1981




35 nsec. Guaranteed. That’s about
3 times faster than the original.
Even our standard 27S185 is
twice as tast as the original.
What's our secret? IMOX II”
IMOX II is Advanced Micro
Devices very advanced selective
‘oxidation process. It lets us make
taster PROMs by increasing
density and decreasing capaci-
tance. With IMOX II on your side,
you'll be as tar ahead of your
competitors as we are.

Look out, World!

Advanced Micro Devices is out
to make the fastest, the most
' reliable, the most stable family of
- PROMs in the world.
IMOX 11 is going to help. So is

platinum silicide. (That’s what
we use in our fuses instead ot
nichrome.) Not one of our tuses
has tailed in over six billion hours
of testing. Not one. There isn't
anybody anywhere who can otter
you that kind of reliability.

What about military pertor-
mance? Our PROMs are designed
with fully voltage compensated and
temperature compensated bias
networks. The result: Incredible
stability over the entire military
supply and temperature ranges.

Ot course, we give you MIL-
STD-883 for tree. Always have,
and always will.

If you want to know where
PROMs are going, come on over
to Advanced Micro Devices.

Advanced Micro Devices 1

Q01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
Right, From The Start.

For more information, Circle No 6
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On CMOS RAMs
“HARRIS ha:
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part numbers
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High- quality 6-part
forms printing

132-character wide,
adjustable carriage

Device forms
control (optional)

Terminal status control panel
indicating column, error codes,
and configuration parameters

The OMNI 800* Model 820 RO
Printer has the same designed reliabil-
ity as its associate, the 810 RO. With
more standard features and options
like expanded and compressed print-
ing, the 820 RO offers greater flexibil-
ity for additional applications. And,
should application needs change, the
820 RO 1s easily upgraded to a KSR
model for a modest cost. The produc-
tive 820 RO Printer has all the quality
and performance you associate with
the OMNI 800 Family.

150 cps optimized
bi-directional printing

110 to 9600 baud
transmission speeds

TI is dedicated to producing qual-
ity, innovative products like the Model
820 RO Printer. TI's hundreds of
thousands of data terminals shipped
worldwide are backed by the technol-
ogy and reliability that come from 50
years of experience, and are sup-
ported by our worldwide organization
of factory-trained sales and service
representatives.

For more information on the 820
RO, contact the TI sales office nearest
you, or write Texas Instruments

The AssociateX
Producer.

SZUIRG)

Receive-Only Printer

9x 7 dot matrix full
ASCII printing

21-character operator-
programmable answerback
memory

N

Operator control keypad
for user configuration

1280-character buffer

Incorporated, P.O. Box 1444, M/S
7884, Houston, Texas 77001, or
phone (713) 373-1050. In Canada,

write Texas Instruments
Incorporated, 41 Shelley o
Rd., Richmond Hill, On- []
tario L4C 5G4, or phone A

(416) 884-9181.

We put computing
within everyone’s reach.

*Trademark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated.

TEXAS INSTRUMENTS

12

INCORPORATED
For more information, Circle No 8
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Edited by Joan Morrow

News Breaks

32-BIT 1P EMPLOYS OBJECT-ORIENTED ARCHITECTURE

Further details on the Intel iAPX 432 uP were announced at the ACM SIGPLAN Conference on ADA
held December 8 to 11. According to Intel representative Steve Zeigler, the 43R is an object-oriented
unit that has been under development for 6 yrs. An object-oriented architecture means that high-level
entities, such as records, queues, tasks and collections of procedures, are treated as elementary
software components; they are thus as easily manipulated as, say, a single-character variable
in a Z80.

The 32-bit 43R is implemented on two chips. You can add more processor chips to achieve a
multiprocessor system without altering any software.

According to Nicole Allegre, an Intel software engineer working on Project Aloha (Intel’s code
name for the 43R2), the firm is currently developing a software environment for the 432, using the
DOD’s ADA. Allegre indicates that the 432 hardware might be available this quarter, with a basic
software environment available in the fall.

Further data on the iAPX 43R is scheduled for presentation at ISSCC '81. See EDN'’s show preview
in the February 4 issue for more details. — WP

UPDATED 488-BUS CONTROLLER ADDS MEMORY, IMPROVED SOFTWARE

Model 3522 from Systron-Donner Corp (Concord, CA) is the huskier brother of the previously
introduced $995 Model 3520 488-bus controller. Housed in the same desktop case as its predecessor,
the new instrument features as much as 12k bytes of RAM, compared with the earlier model’s 2k
memory limit. The 3522’s 16k-byte ROM space includes an extended version of the company’s
control-oriented BASIC language.

This BASIC adds floating-point arithmetic with up to 16-digit precision, Boolean operators,
math and trigonometric functions, automatic line numbering and a string package. It includes
the earlier version’s bus-driver commands, 2-dimensional arrays, subroutines and nested
subroutines, single-step operation, error messages and PROM-program/read option.

Model 3522 with 8k bytes of RAM costs $1995. — AS

LOW-COST MATRIX PRINTER PACKS HIGH-PRICED PERFORMANCE

Model 445 dot-matrix printer sports the lowest price of any Integral Data Systems (Milford, NH)
Paper Tiger model. The $795 unit comes with a ballistic-type printhead, a 36-yd Mobius-loop ribbon
cartridge,and motor-driven head, paper and ribbon mechanisms. Key performance features include
eight software-selectable character sizes, 80- and 132-column formats, 42 to 300 1pm(depending on
line size) at unidirectional speeds to 198 cps, and parallel (Centronics) and serial (RS-23R)
interfaces. — GK

NEXT-GENERATION SMALLTERMINAL ADDS VERSATILE I/0 FEATURES

The TM71-I/0 Microterminal from Burr-Brown (Tucson, AZ) follows in the footsteps of its TMR5 and
TMT71 predecessors. But it provides eight more LED status and monitor indicators, noncontinuous or
continuous modes for accepting external instruments’ input data, decimal or ASCII character output
modes and two 8-line ports (one output and one input/output). These extra functions transform the
TM71-I/0 into a more general-purpose data-gathering and data-distributing station, controlling and
monitoring exterior system operations in response to CPU commands. Available this quarter, the
TM?71-I/0 costs $385 (100); less expensive but dedicated-performance models will make their
debut during the year. — GK

EDN JANUARY 21, 1981 13




News Breaks

GRAPHICS APPLICATION SOFTWARE PACKAGES SERVE NONPROGRAMMERS

Recognizing that most new engineering and scientific graphics-terminals users are
nonprogrammers, Tektronix Inc (Beaverton, OR) has introduced seven Plot 50 products, most of them
menu driven and including built-in tutorials and ‘“help” files. The graphing, drawing, document-
preparation, statistics-generating, planning, project-management and digitizing programs cost
$800 to $4000. All are upwardly compatible on the firm’s 4050, 4052 and 4054 desktop computers an
use the new Graphic Model Exchange (GMX) — Tektronix’s standard format that allows pictures to
pass from one computer to another.

This spring, a trio of products will further expand the Plot 50 applications library; they will cover
presentation aids, statistics and 2-dimensional drafting. — WP

TWO-BOARD CONTROLLER SUPPORTS WINCHESTER DRIVES

For S-100-bus systems, the Xcomp (San Diego, CA) 2-board Winchester-drive controller utilizes a
microprogrammed data board common to all the firm's controllers. This board operates with a
second drive-interface board that supports a variety of drives, including the SA1000 and the ST-506
5%4-in. Winchester units. The $980 SG/S board pair for the SA1000 sports a 56-byte buffer and
full-sector buffering. The $980 Model ST/S for the ST-506 uses the same basic data board as the SG/S
but a different interface card. — CW

LOW-COST 16-BIT ;C BOARD RUNS AT 8 MHz

Based on an 8086 uP that runs at an 8-MHz clock rate, the Multibus-compatible iSBC 86/05 from
Intel’s OEM uC Systems Div will debut early next month. The $1800 board will carry 8k bytes of
high-speed static RAM, sockets for four 28-pin EPROMs and three Multimodule sockets for special
computing capabilities.

Additionally, the Aloha, OR-based division will emphasize system solutions to OEM design
problems in 1981 and will introduce many new software packages to complement its hardware
products. The first software offering — to be introduced concurrently with the iSBC 86/05 — is
RMX-80, a high-performance real-time operating system with a 16-bit nucleus. — WP

WINCHESTER-DRIVE STORAGE ROCKETS TO 136M BYTES

Available in three models, Ontrax Corp’s Series 8 Winchester disk drives feature a patent-pending
digital read/write-head-positioning actuator that helps to achieve a 960-tpi storage density on
standard 210-mm (8-in.) hard disks. Using dual positioners, five platters and 116 read/write heads,
Model 136 from the Sunnyvale, CA-based firm provides a record-breaking 136M-byte unformatted
capacity in 9600 data tracks. Models 68 and 34 furnish 68M and 34M bytes, respectively. Evaluation
drives will be available in March,with production units expected by the summer. For 200 to 500
quantities, Models 136’s cost should start at approximately $4000. — GK

MAGNETIC SENSING DEVICES MEASURE EXTREMELY-LOW-INTENSITY FIELDS

Experimental superconducting magnetic sensing devices, when incorporated in complete
measurement systems, could permit measurement of magnetic field changes as small as 10™*?0of the
earth’s field when those changes occur at frequencies greater than 10 kHz. Constructed by
researchers at IBM’s Thomas J Watson Research Center (Yorktown Heights, NY), these Squids
(superconducting quantum interference devices) provide a 100-fold increase in measurement
capability over commercial measurement systems that use similar sensing devices. Applications for
Squids include searches for geothermal energy sources and minerals, earthquake prediction and
heart and brain-wave detection. — AR

14 EDN JANUARY 21, 1981



PDP-11 and LSI-11
TAPE and DISK CONTROLLERS

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world'’s leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controllers for the PDP-11
and LSI-11 family of computers.

HARDWARE /SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Controllers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controllers provide you with
added features such as automatic self-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

® Registered trademark of Emulex Corporation
® Registered trademark of Digital Equipment Corporation
T™ Trademark First Computer Corporation

CE3
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EMULEX

BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI-11 family you are
using or which type of storage device
is required for your application. We
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the guality
and reliability of these Tape and Disk
Controllers because First Computer
Corporation specializes in PDP-11
and LSI-11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSI-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
reguirements directly from our stock.

™

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we sell.
If for any reason these Tape and
Disk Controllers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in full. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
Corporation. Attractive Dealer
discounts are available to all
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer's Guide.

TWX NUMBER 910-651-1916

computer corporation

bl corporate square/825north cass avenue/ westmont, illinois 60559/ (312) 9201050

For more information, Circle No 10
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Introducing Intel’s 2764 EPROM. The only 28-pin
JEDEC-approved EPROM in volume production today.

If you survey the field, you'll discover
it's been hard to find high density and
high speed in an EPROM. Until Intel
introduced its new 2764 —the one
that has both. Plus Intel's complete
family of EPROMs—including the
2764—allows you to get control of
tomorrow’s memory costs today.

The EPROM standard

of tomorrow

Like its predecessor, the 2732A,

our new 2764 is fabricated by Intel's
proven fourth-generation EPROM
technology, HMOS*E. This tech-
nology allows us to shrink 2764 die
sizes down dramatically, making this
the smallest 64K EPROM chip in

- LA X400 4ed4

production. And HMOS-E makes
possible the 2764’s standard access
time of 250ns. Which means you
now have an alternative when you
need high speeds and high

e

Set your sites on Intel’s nev

densities—in applications such

as controller systems for automated
milling machines, vector color
graphics displays, and over-the-
horizon terrain radar.

In addition to high performance,
the 2764 brings flexibility and cost
control to your system designs.
Like all of Intel's EPROMs, the
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2764's pinout conforms to the 28-pin
JEDEC standard for Byte-Wide
memories from 16K to 256K bytes.
So when you design with 28-pin sites
' now, you can choose the EPROM
that meets your needs today. Then
upgrade your memory performance
or density later — without any
jumpers or expensive engineering
changes.

Intel’s universal EPROM
solution

The 2764 represents the latest
addition to our complete EPROM
family—the only one that offers you
a universal EPROM solution that
begins with our industry standard
2716 and 2732 EPROMs.

With this solution, your EPROM .
cost-per-bit will continue to drop.

S =R

4K EPROM. Now.

That means that by mid-1982, high-
speed, high-density EPROMs will
cost no more per bit than the
EPROMs you presently buy. That
also means that when it's right for
you to upgrade, you'll save valuable
board space and get increased
performance—at no cost penalty.

Getting all of the
EPROMSs you
need will be
easier, too. We'll
more than triple
our production
capability by
the end of 1981.
Plus, more than
ten ROM and
EPROM manu-
facturers have

already committed to the JEDEC

Intel's EPROM
Production Ramp-up

Byte-Wide memory pinout standard,
further increasing your design
choices.

Our Byte-Wide memory family

also includes the revolutionary 2816
E2PROM. It shares the identical
pinout and 2K-byte data capacity
as our 2716 EPROM. But the 2816's
E2technology is the starting point
for the next revolutionary step in
non-volatile memories: in-system

. reprogrammability. Imagine the

possibilities. Reconfigurable aircraft
systems. Automatically adjusting
machine tool controllers. Self-
calibrating measurement equipment.
Until the 2816, these designs have
been impossible.

COST PER BIT

Cost-Per-Bit Decline for Intel EPROMs

Measuring the EPROM field

Only Intel offers you an EPROM
solution with the widest range of
speeds, densities, and performance.
We back up this choice with the
proven reliability that comes from
HMOS technology and ten years of
EPROM manufacturing experience.
Plus we offer field support and
technical documentation that leads
the industry all the way.

For further information about Intel's
EPROM family, including the new
2764 and 2816 E2PROM, contact
your local Intel distributor or sales
office. Ask for the “Intel EPROM
Applications Manual.” Or write directly
to Intel Corporation, Literature
Department, 3065 Bowers Avenue,
Santa Clara, CA 95051. Telephone
(408) 987-8080.

*HMOS is a patented Intel process.

Europe: Intel International, Brussels. Belgium

Japan' Intel Japan, Tokyo. United States and Canadian
distributors: Alliance. Almac/Stroum, Arrow Electronics.
Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer. L A Varah, Wyle Distribution Group, Zentronics

delivers
| solutions

For more information, Circle No 11




News Breaks

SPEAKING OF VOICEI/O...

If you're curious about Telesensory Systems Inc’s Series ITI speech units (EDN, Editor’s Choice,
January 7), you can now hear what they sound like by calling (415) 856-0225. You’ll hear samples of
systems’ LPC speech and some direct conversion from text to speech. — ET

PRODUCT HIGHLIGHTS FROM INTELCOM ’80...

The International Telecommunication and Computer Exposition held in Los Angeles in November
provided the site for some significant product introductions. For example, Novation (Tarzana, CA)
introduced the FCC-approved Auto-Cat auto-answer direct-connect modem. Compatible with Bell’s
100 Series modems, the $249 device exchanges data at O to 300 baud for full- or half-duplex modes.
Weighing only 12 oz, the line-powered 10X4.7 X 1.2-in. device easily fits under a telephone.

Also at the show, American Microsystems (Santa Clara, CA) displayed its Model S3505 as the first
CMOS single-chip-per-channel codec with built-in encoder, decoder and input and output filters.
Furnishing an internally derived reference voltage for A/D and D/A conversions, it reduces
subscriber-line-interface complexities and costs for digital PABXs and control-office signaling
equipment. Meeting or exceeding AT&T D3 and CCITT G.711 and G.733 specifications, the codec
handles serial data rates from 64k to 2.1M bps at an 8-kHz nominal sampling rate. To suppress
crosstalk, a switched-capacitor circuit furnishes 80-dB separation between transmitter/filter and
receiver/filter sections. Housed in 24- or 28-pin ceramic or CerDip packages, the S3505 costs $40, witl
prototype and production quantities available in the first and third quarters, respectively.

Finally, the FT3 and FT3C telecomm fiber-optic cables were introduced by Seicor (Hickory,; NC).
They come in 6-, 8-, 10- and -12-fiber versions. At 850 nm, the FT3 cable specs a 5-dB/km attenuation
and 250-MHz-km bandwidth; the FT3C cable rates at 4.5 dB/km and 500 MHz-km. Both types are
available for aerial, duct and buried installations. From stock, FT3 cable costs from $4.50 to $9.65 per
metre; the FT3C type, from $5.40 to $11.45 per metre. — GK

FOR YOUR CALENDAR...

The NASA/Marshall Space Flight Center, in cooperation with the Components, Hybrids and
Manufacturing Technology Society of IEEE, will hold a seminar to highlight capacitor technologies,
applications and reliability. Nineteen papers will cover ceramic, metallized polycarbonate, PVFz and
electrolytic capacitors. You can contact Leon Hamiter at NASA/EC43, Marshall Space Flight Center,
AT, 35812, or phone (R05) 453-4562 for more details on the February 24 to 25 seminar...“ The 1981
Communications Techniques Seminar: Digital Communications” will be held at Princeton University
on March 24. Presentation topics will include two digital data networks (one military and one
comimercial), packetized subscription TV, the proposed Northeast lightwave corridor and a
comparison of digital and packet communications. Get in touch with Cynthia A Donovan, Secretary,
Room QF8512A, BT L, Holmdel, NJ 07733 for more information. — JM
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DATA REGISTER
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PIPELINED
DIGITAL
SUMMER
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FLAG

3-STATE—p

THRESHOLD
REGISTER

7-BIT PARALLEL
DIGITAL OUTPUT

Now! A 64-bit,20 MHz All Digital Correlator.
(On a single chip.)

Our TDC1023J correlator chip gives you ® Mask register——permits adjustable For complete information on our all
the ability to detect a desired signal in compare lengths new digital correlator request our new
the presence of other signals or noise. ® 20 MHz correlation rate 32 page brochure, “Correlation —

It can recognize and compare signal pat- e +5V supply; TTL compatible a powerful technique for digital signal
terns. It may be used to measure time ¢ 24 pin ceramic DIP package processing” Call us at (714) 578-5990
delays through various mediums such as *Only $85in 100’s or send us the coupon or just attach
materials, the body, RF paths, electronic The TDC10234 is in stock at Arrow your business card to this page and

circuits. It's ideal for the digital design mail it back to us.

; S Electronics and Hamilton/Avnet.
engineer working in these areas:

____________________________________ -
¢ Convolution TRW LSI Products EDN-1 |
e Error detection and correction P.0.Box 1125 |
¢ Noise reduction in communications Redondo Beach, CA 90278 I
e Pattern and image recognition Please send your 32 page Correlation brochure covering the :
e Signal synchronization TDC1023J All Digital Correlator. I
e Signature analysis |
And just take a look at these key features: heme |
¢ Separate buffer register——speeds Company |
processing, reduces external I
Components Div/Dept Mail Code =
¢ Threshold register——enables flag at Address |
preset correlation level - |
City '
State Zip I
____________________________________ d
TRW/ s propucTs

TEW keeps you ahead in digital signal processing An Electronic Components Division of TRW Inc.

For more information, Circle No 12
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Cahners Publishing
Company

Cahners Magazine Division
publishes the following
business magazines and
directories:

e Appliance Manufacturer
e Brick & Clay Record

e Building Design &
Construction

Building Supply News
Ceramic Industry
Ceramic Data Book
Construction Equipment

Construction Equipment
Maintenance

Design News
Design News Directories
EDN

Electro-Optical Systems
Design

Electronic Business

e Electronic Packaging &
Production

e Foodservice Distribution
Sales

e Foodservice Equipment
Specialist

e |nstitutions

Mini-Micro Systems

Modern Materials Handling
Modern Railroads

Package Engineering
Plastics World

Professional Builder/
Apartment Business
Purchasing

Security Distributing &
Marketing

Security World
Semi-Conductor International
Service World International
Specifying Engineer

Traffic Management

e U.S. Industrial Directory
The Cahners Exposition Group
is the largest producer,
operator and manager of trade
and consumer shows in the
world ... with 67 shows,
3,300,000 square feet of
exhibition space and total
annual attendance of over

three million.
Cahners Publishing
Company

221 Columbus Avenue
Boston, MA 02116
617/536-7780

i o

Signals & Noise

\_ /

Complaints about
convention conditions
(Ed Note: A reader sent EDN a
copy of the following letter—the
original was addressed to the
Wescon/80 organizers.)
Gentlemen:

Like many other engineers, I
attended your recent convention
at the Anaheim Convention
Center. The conference was
fine, the displays were excellent
and the presentations were
acceptable. The big loser,
however, was the Anaheim
Convention Center itself. The
streets of Anaheim are clearly
incapable of handling convention
traffic, even during the working
day. The effects of a convention
plus normal street traffic almost
totally halted movement. That’s
bad, but then that’s typical of
Anaheim, which hasn’t totally
adjusted to the presence of
Disneyland—after all, it’s only
been 25 yrs.

The Convention Center owns
the signs surrounding it, which
say “parking” and indicate how
to get to it. But there is no
parking lot at the end of these
signs (which stop abruptly),
only a loading area. One parking
lot that we drove by had empty
slots in it, yet a person who
hardly spoke English said she
couldn’t let us in because her
boss said not to. The car ahead
of us got in, though, for unclear
reasons.

We were told to park at
Disneyland, which we did. The
only reason we were finally able
to park anywhere near the
Convention Center was because
we ignored a sign that directed
us another way. The exit from
the Disneyland parking area
was somewhat near the Center
(near doors marked “other door,
please”) and a long way from the
traffic signals. Apparently,

“STATISTI
24.3

OF THE
WANT YO

Disneyland was trying to
discourage convention attendees
from using its lot.

Inside the Center, we found
the aisles often blocked by many
people. Use of the food services
was out of the question because
of the length of the lines—not
just at noon, but throughout the
entire day. As near as I could
tell, the popularity of those
places was not based on low
prices, but simply on hunger
and thirst.

If you got a much bigger
crowd than you expected, these
types of conditions are under-
standable. But don’t let it
happen again. If you decided,
however, just to let it become
crowded and have everyone fend
for himself, you should be
ashamed. I wrote the Anaheim
Convention Center’s manager
about these conditions and have
received no reply after 2 weeks,
so I imagine that the Center’s
management is partly to blame.

Your early registration is a
boon; it saves waiting in lines for
a badge as required at past
Wescons. To further help
attendees, you might also

20
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[EK S-3200 SERIES

SEMICONDUCTOR
TEST SYSTEMS

“We've always been a jump ahead
of device technology.
And that's where we intend to stay.”

Jim Fischer
GENERAL MANAGER

TEKTRONIX SEMICONDUCTOR
TEST SYSTEMS

“Ten years ago, we started the
Tektronix S-3200 Series of Semi-
conductor Test Systems. Time has
shown that we've built an excellent
foundation. This same basic con-
cept accommodates any chip
made today and many that are still
on the drawing board. We're con-
tinually refining the concept and
making it a logical solution to con-
temporary measurement problems.
The new Tektronix S-3275
Semiconductor Test System is the
latest example of our permanent
commitment to anticipate upcom-
ing measurement problems and
meet them head on.

“The 1980'’s are already bringing
very sophisticated measurement
challenges. Things like the prolifera-
tion of VLS| and analog/digital de-
vices present test complexities that
defy direct human solution. Our
S-3200 Series has now evolved to
the point where it can easily cope
with these types of measurements,
even in the subnanosecond range.
We've put the proper tools right at
the engineer’s fingertips.

“We're currently looking ahead to a
whole new set of measurement
problems and applying our ac-
cumulated expertise to solving
them. Once again, our basic S-3200
Series concept more than meets the
challenge. With Tektronix Semicon-
ductor Test Systems, it's simply a
matter of the best getting better.”

The S-3200 Series of Semiconduc-
tor Test Systems is just one more
example of Tektronix” commitment
to excellence. For 34 years, we've
been continually making the en-
gineer’s job easier through an un-
beatable combination of technical
innovation and superior quality. As
technology advances toward more
refined horizons, Tek will continue to
be there with a solution to match.

For more information on Tektronix
S-3200 Semiconductor Test Sys-
tems, call 1-800-547-1512 toll free.

U.S.A., Asia, Australia, Central & South
America, Japan

Tektronix, Inc

PO. Box 1700

Beaverton, OR 97075
Phone: 800/547-1512
Oregon only 800/644-9051
Telex: 910-467-8708

Cable: TEKTRONIX Eurape, Africa,

Middle East

Tektronix International, Inc
European Marketing Centre
Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Canada

Tektronix Canada Inc
P.O. Box 6500

Barrie, Ontario L4M 4V3
Phene: 705/737-2700

Copyright © 1980, Tektronix, Inc. All rights reserved

944 11/80

Tektronix

COMMITTED TO EXCELLENCE




FULLY MIL-QUALIFIED!!
...Rugged & Reliable

Miltope’s HSP-3609-212A is fully
qualified to meet MIL-E-16400,
MIL-E-5400 and MIL-E-4158. Provides
unparalleled performance in any high-
speed application where MIL-qualified
operation and long term reliability
(10,000 hours MTBF) are essential.

Designed for both tactical and
ruggedized applications, the micro-
processor controlled HSP-3609-212A
features switch selectable 80 or 132 column
printout of 64, 96 or 128 ASCII character subsets
plus graphics at speeds to 400 Ipm.

PAYS FOR ITSELF IN SAVINGS ON PAPER COSTS

Prints up to 4 copies on industry standard pressure sensitive paper.
Even with a moderate duty cycle, this printer can pay for itself within
a year on paper savings alone!

NO SMOKE, FUMES, OR ODORS!
....ideally suited for shelter and confined space operation.

MILTOPE has a complete line of microprocessor
controlled printers for critical military
or rugged environments.

e MIL Qualified

e 36 to 132 column Formats
e Single or multipart output

® |nternal BITE

e Variable Character Fonts

e Graphics

® Tempest Approved

® |nternal paper storage...
output stackers.

We've got the Printer to fit
YOUR needs!

CORPORATION
Nine Fairchild Avenue, Plainview, NY 11803 e Tel: 516-349-9500 ® TWX: 510-221-1803

Signals & Noise

For more information, Circle No 123

WRITE FOR EDN

If you have an idea for an EDN design feature,
send us an outline or call the Editor to discuss
your proposal. We pay $30 per magazine page,
upon publication, for every contributed feature
article. Call Walt Patstone, 221 Columbus Avenue,
Boston, MA 02116. Telephone (617) 536-7780.

include parking and shuttle-bus
information with registration
materials. You should be able to
hold a large convention and
provide adequate parking,
shuttle buses, room in the aisles
and refreshments after a wait of
a couple of minutes or less. I've
seen it done at the NAB in Las
Vegas. If you can’t get the
service you need from the place
you use, use another. The Los
Angeles site wasn’t bad; you
could also consider Las Vegas.

I doubt that I'm the only
person with these feelings.
Maybe you might consider using
a statement like “we’ve got our
act together” in your promotions
for the next Wescon.

Sincerely,
James Rieger
Engineer/PTBW
Ridgecrest, CA

You'll need the
proper address

The address given for Waterloo
Distance Education Inc on pg 22
of EDN’s September 5, 1980,
News Breaks was incorrect.
The correct one is Box 62,
Waterloo, Ontario, Canada N2J
3Z6.

Your turn...

EDN welcomes your com-
ments, pro or con, on any
issues raised in the maga-
zine’s articles. Address
letters to Signals and
Noise Editor, EDN, 221
Columbus Ave, Boston,
| MA 02116. Names will be
| withhelduponrequest. We
reserve theright to edit let-
ters for space and clarity.
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ELEC-TROL
BLUE BOY

REED RELAYS

BBS1A SERIES
QOur original Blue Boy in 1 Form A
with a .200"”x.400"x.200" grid.

BBS1C SERIES
1 Form C model

BBS1A05B12
1 Form A with
electrostatic
shielding

BBF1A SERIES

SIP 1 Form A with

a uniform .200" grid
and a .350" diameter

BBM1A SERIES
SIP 1 Form A
with a uniform
200" grid and

a .300" diameter

BBV1A SERIES
VDE 1 Form A
with a .400"x

.200"x.400"
grid.

“Actual Size”

NOW A WHOLE FAMILY OF
BLUE BOYS TO SERVE YOU

If you like our low-cost fully-encapsulated Blue Boys but
wish there was a broader line to select from—here’s some
good news. We've just added five new products.

We still offer our original Blue Boy in 1 Form A with a
.200"x.400"x.200” grid. But now we are introducing the fol-
lowing additional models: (1) a 1 Form C model; (2) a 1:Form
A with electrostatic shielding; (3) a SIP 1 Form A with a
uniform .200” grid and a .350” diameter; (4) a SIP 1 Form A
with a uniform .200” grid and a .300” diameter; and (5) a VDE
1 Form A unit designed with 5000 V peak isolation and the
wide input-to-output spacing of a .400”x.200”x.400" grid.

All units in the Blue Boy line incorporate hermetically sealed
reed switch contacts encapsulated in rock-hard blue epoxy for
low-cost protection against hazardous environments, produc-
tion cleaning solvents, and rough handling.

Send for more information, or for prices and samples, contact
your local Elec-Trol distributor or representative.

Elec-Trol, Inc,, 26477 N. Golden Valley Road, Saugus. CA
91350, (213) 788-7292 (805) 252-8330. TWX 910-336-1556.

ELEC),TROL

For more information, Circle no 113

ELEC-TROL
DIP RELAYS

140 STANDARD MODELS

Elec-Trol now offers one of the
broadest lines of DIP Reed Relays
available, 140 different standard
models. You can select 1A, 2A,
1B, and 1C dry reed contacts with
either 3-watt or 10-watt ratings
or 1A mercury-wetted with 50-
watt rating. All of them are avail-
able with or without clamping
diodes and with a choice of 5, 6,
12, or 24 VDC coils. For off-the-
shelf delivery or to ask about
samples, contact your Elec-Trol
distributor.

AUTHORIZED DISTRIBUTORS

ALABAMA Component Distributors, Inc.
HUNTSVILLE (205) 883-7501
ARIZONA Acacia Sales, Inc.

TEMPE (602) 894-2874

CALIFORNIA Acacia Sales, Inc.
IRVINE (714) 549-0954, (213) 971-2428
SAN DIEGO (714) 565-4365
SUNNYVALE (408) 745-7200
Patane/Selectronics Corp.

SANTA CLARA (408) 496-6151

Patane Avionics. Inc.

VAN NUYS (213) 988-4455
COLORADO Acacia Sales, Inc.
LAKEWOOD (303) 232-2882
FLORIDA Diplomat Electronics, Inc.
CLEARWATER (813) 443-4514
Component Distributors, Inc.

FORT LAUDERDALE (305) 971-4950
ILLINOIS Diplomat Electronics, Inc.
BENSENVILLE (312) 595-1000
MASSACHUSETTS Diplomat Electronics
HOLLISTON (617) 429-4121
MICHIGAN Diplomat Electronics, Inc.
FARMINGTON (313) 477-3200
MINNESOTA Diplomat Electronics, Inc.
MINNEAPOLIS (612) 788-8601

NEW JERSEY Brothers Electronics, Inc.
EDISON (201) 985-3000

Relay Specialties

FAIRLAWN (201) 797-3313

NEW YORK Kin Tronics, Inc.

MT. VERNON (914) 668-9885

Simcona Electronics Corp.
ROCHESTER (716) 328-3230

OHIO Repco

SOLON (CLEVELAND) (216) 248-8900
PENNSYLVANIA Shap Electronics, Inc.
HUNTINGDON VALLEY (215) 322-7150
TEXAS Solid State Electronics Co.
HOUSTON (713) 772-8510

IRVING (214) 438-5700

Harrison Equipment Co.

HOUSTON (713) 652-4750

UTAH Diplomat Electronics, Inc.

SALT LAKE CITY (801) 486-4134

For more information, Circle no 115




Books

Analog basics,
revised and updated

IC Op-amp Cookbook (second
edition), by Walter G Jung. 480
pgs; $14.95 (paperback); How-
ard W Sams & Co, Indianapoalis,
IN, 1980.

Analog-circuit engineers have
never had it so good—literally.

Technology has recently yielded
a generation of IC op amps that
sport outstanding dec¢ and
dynamic specifications; indeed,
for many applications, the
newest devices very closely
approximate ideal components.

If there’s a bad-news side to
this good-news story, it reflects

Handy for its size, performance and price.

With up to 15 columns, 5 Ips and 500,000 lines MTBF, this
small*, lightweight*, fast, alphanumeric, dot matrix dis-
charge printer uses very little power. It has its own tear bar
and paper advance. ldeally suited for hand held applica-
tions, it's quite a value at $32 apiece in 1000 quantity.

*18:2" 1D %377 W xi 1721 H35.3102.

Other printers with interface electronics
are also available.

We’re Brand X, but better!

Call or write HYCOM, 16841 Armstrong Ave., Irvine, CA 92714

T HYCOoM

the growing obsolescence of
your analog-design reference
library. Although basic theories
haven’t changed, many classic
texts contain circuit examples
that have become obsolete by
today’s standards. Realizing this
obsolescence, Walter Jung
rewrote and reorganized almost
half of his popular 1974 tutorial
to reflect contemporary analog
design techniques. In addition,
he has researched the latest
commercially available single,
dual and quad FET and bipolar
op amps; summarized and
tabulated their capabilities; and
illustrated their use in challeng-
ing applications.

Separate chapters cover
voltage regulators and referenc-
es, signal-processing circuits,
log amps and multipliers,
amplifiers, comparators, inte-
grators and differentiators, and
signal generators. In each,
schematic diagrams denote
component values and specific
op-amp types.

To help you transform theory
into practice, Chapter 2 details
specialized groups of devices
and provides numerous selection
charts; an appendix supple-
ments this text with part-
number breakdowns and data
sheets.

Given all of Mr Jung’s
expansions to the first edition,
it’s small wonder that this
second edition required some
deletions to remain less than 500
pgs long. Thus, the original
book’s sections on “Audio” and
“Unique Devices” are now
available (in expanded form, of
course) as separate, stand-alone
texts. Nevertheless, a broad
range of subjects remains.

As a guide to the shades-of-
grey analog world, we find this
book’s countless design exam-
ples interesting, useful and
documented in commendable
detail. —Walt Patstone

For more information, Circle No 13
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| Oh, Look!
SCOUT can do new tricks.

Perform, SCOUT"

| perform.
fi But wait! What are

G
o

—
e

these? These are new
tricks* Now SCOUT is
smarter. Now SCOUT is
stronger. Now SCOUT
can do more.
New tricks from
1 SCOUT—all with
<\ | ISOLITE. So
e if SCOUT per-
forms badly,
you simply replace
— | his badly performing
board. And in about 3 minutes, he is off and running
again. Quick like a bunny.

Run, run, run. Save, save, save.

It you were an OEM, would you like SCOUT? Ot
course you would.

SCOUT starts at less than $1,000 for a CPU, 1/0,
32K Byte RAM and
card cage.

And now he
knows new tricks.

He is one smart
SCOUT, isn’t he?
Wouldn’t you like
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See SCOUT’s new tricks.

And every other bit of the 16-bit performance you
need. Plus amazing feats of operating economy.
It’s all in our how-to-save-on maintenance primer,
A Plug for SCOUT. Get your free copy with this
coupon and a business card. Or, for immediate
information, call (714) 833-8830, Ext. 455.

EDN 1/21/81

to design him a nice

Name Title

little home?

Company

*Digital-to-Analog Converter; 32-bit Par-
allel Digital I/0 Module; Universal Floppy
Controller; Dual Single-Sided, Single-

Address

City State Zip

ComputerAutomation

Density Floppy Subsystems; Dual Quad
Floppy Subsystem; 2/4 Channel Async

I/0 Module and Battery Back-up/Watchdog
Timer Muidule.iElxistin;lg. 1precviouiiy NAKED MINI® Division

announced modules include CRT Async .
/0 RS232C: Modem Async 1/0 Where OEM’S come first.
RS232C; Paper-Tape Reader; Paper-Tape

Punch, General Purpose Parallel 1/0; 18651 Von Karman, Irvine, CA 92713

Analog-to-Digital input and Solid-State e e e e S S S SR R S S SN GOSN SO NN S SN N SN W S

Relay output. SCOUT and ISOLITE are trademarks of Computer Automation, Inc.
EDN JANUARY 21, 1981 For more information, Circle No 14
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8Ks, 16Ks, 32Ks, 64Ks ...

TMS2500 EPROM Family:

The industrys first
and foremost.
Compatible. Upgradable. Available.

One-stop EPROM shopping. At
Texas Instruments. Where the de-
signer can choose from the
industry’s first and foremost 5-V,
fully static, high-quality production-
proven EPROM product line.

A product line unmatched
by any other supplier.
EPROMs from Texas Instruments.
For new systems design. For up-
grading existing systems. Or, for
defining the future by planning for
128K devices. Planning now. Be-

cause you know they’re coming.

Family compatibility.
All devices in TI's TMS2500
EPROM Family are plug-

compatible with each other. And
will be with all the ones that are on
the way. Pinouts are derived from
popular industry standard ROMs
for maximum compatibility.
Family upgradability.
Plug-in compatibility means easy
upgradability. From 8K to 64K. For
upgrading from 16Ks to 32Ks, for
example, just include the signal to
PD in the address decoder. No
jumpering. Minimal modification for
upgrade to 64K. And beyond.
Easy programming.
All TI EPROMs facilitate rapid pro-
gram changes in high-density fixed-
memory applications.

TI’s Growing TMS2500 EPROM Family

Device Description Power Dissipation* Access Time*
TMS2564-45 64K 840 mW 450 ns
TMS2532-45 32K 840 mwW 450 ns
TMS2532-35 32K 840 mW 350 ns
TMS25L32-45 32K 500 mW 450 ns
TMS2516-45 16K 526 mW 450 ns
TMS2516-35 16K 525 mW 350 ns
TMS2508-30 8K 446 mW 300 ns
TMS2508-25 8K 446 mW 250 ns

*Worst case over operating temperature range

A single TTL-level pulse allows
simple in-system programming. In
any order. Individually. In blocks.
At random. Programming time is
reduced to a minimum. And, you
can use widely available PROM
programmers. Erasing? Simple
ultraviolet.

Family portrait.

Check the chart and choose the
member of TI's growing EPROM
Family for your application. From
the world’s fastest 8K to a high-
performance 16K to a fast new ver-
sion of the industry’s first standard
32K to the industry’s first 64K.

Availability.

Right now delivery on all devices
from your local TI field sales office
or authorized distributor.

For more information about
the industry’s first EPROM
Family, and other Texas Instru-
ments EPROM products, write
to Texas Instruments o
Incorporated, P.O. 0
Box 1443, M/S 6965,

Houston, Texas 77001.

TEXAS INSTRUMENTS

© 1981 Texas Instruments Incorporated
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Editorial

25th
Anni

11956-1981 /

A step backwards for quality?

Quality has become the most popular buzzword in the electronics industry
today, particularly in the semiconductor segment. Spurred by the
achievements of some Japanese manufacturers, many US firms have given
top priority to improving their own products’ quality.

Such an emphasis is a positive result of the Japanese competition.
However, EDN fears that a giant step backwards might occur in 1981
because of the current mad scramble to capture 64k-RAM market share.

In that scramble, semiconductor manufacturers (US and Japanese alike)
appear to be abandoning traditional learning-curve pricing methods, as
indicated by the latest rounds of “price bombing.” Some firms that have
barely run first silicon are participating in this price war, yet they can’t
really be sure they can manufacture production quantities that meet

- announced specs. And all the competitors, even those few currently
delivering production parts, are being denied the chance to recover huge front-end R&D costs.

So what’s likely to happen in 19817 Some companies, faced with large quantities of marginal-performance,
early-production parts, will dump them on the market at very low prices merely to cut their losses. And that action
will not only erode the prices of parts that meet specs, but also establish a quality level well below what companies are
now striving for.

The leading computer manufacturers will certainly maintain their procurement standards; they won’t specify these
low-cost, marginal-performance memory chips. But some other companies could lower their sights just to get scarce
parts, or to take advantage of the lower prices. And if that happens, the computer market will be flooded with a
substantial quantity of low-quality, unreliable equipment.

EDN urges you to avoid 64k RAMs exhibiting marginal performance levels. Many of you will also have to beef up
your incoming-inspection operations to insure that marginal parts aren’t slipped in with the good ones. (It’s happened
before.)

The alternative? Double or even triple your field-service force. And if you choose that alternative, be prepared to
live down a poor reputation for quality for a long, long time—should you survive the competition at all.

oy b/ forillevs

Roy Forsberg
Editorial Director

An Award*-Winning Magazine
1978 Staff-Written Series—
System Design Project

1978 Contributed Series—
Designer's Guide to Fiber Optics
1977 Contributed Series—
Software Design Course

1976 Special Issue—
Microprocessor Reference Issue
1975 Staff-Written Series—
Microprocessor Design Series
*Jesse H Neal Editorial Achievement
Awards are the business-press Pulitzer
Prize equivalent.
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Maybe you’ve already discovered
that you can save up to $30 per
PC board by using BUCHANAN®
PCB Connectors to bring wires
directly to screw terminals at the
board. No expensive and trouble-
prone detours through other
plugs, strips, or connectors.
Sometimes, though, you may
want to use an on-board, perman-
ent terminal strip instead of a
plug-in PCB. But finding enough
on-board real estate can be very
tough, especially when you have a
lot of connections to make.
That's why we offer our latest
addition to the 1/0 family,
the Series SSB4. These miniature,
high-density, box-contact strips
provide terminals spaced only
0.197" (5mm) apart, yet retain
a full 100-volt, 13-ampere rating
per circuit. Seated height is
only 0.4" (10mm).

What’s more, SSB4 strips
comein2, 3,4,5,6, 8, 10, and
12-circuit lengths, and can be
tucked into any available strip of
space — even between rows of
components. Or you can install
them end-to-end, the full length
of the board, still maintaining
standard terminal spacing between
adjacent strips. That gives you
five circuits per inch, adaptable to
metric as well as American standard
circuit spacing.

“ CONTROL PRODUCTS
DIVISION
amerace

Real-Estate Pinch?

Designed specifically for
cramped quarters, the SSB4 uses
dead-front construction: terminal
screws are recessed into the
insulating body, yet accessible as
test points. Captive copper-alloy
wire protectors under each clamp-
ing screw accept bare wire leads
(#14 to #22 AWG, solid or strand-
ed), provide both funneled wire
entry and fuli protection for finely
stranded wire, and do not either
twist the wire or stress the PC
board. The strip body is tough
6/6 nylon, resistant both to break-
age and to solvent damage —
perfect for flow soldering.

As you can see, like all
BUCHANAN terminal strips
and 1/0 Interface Connectors, the
SSB4 is a component designed
from the pins on up for its special
job. We've got a full line of 1/O
connectors — the broadest, most
versatile in the industry. Want all
the data? It's free — use the reader
service card, or call your nearest
Regional Information Center
(listed below).

Amerace Corporation, Control Products Division, Union, NJ 07083 U.S.A.
BUCHANAN® Terminal Blocks, Barrier Strips, & 1/0 Connectors.
AGASTAT® Time-Delay Relays, Control Relays, & Programmable Switches.
Regional Information Centers: Santa Fe Springs, CA, (213) 863-5753;

Elk Grove Village, IL, (312) 437-8354; Manhasset, NY, (516) 627-8809;

Atlanta, GA, (404) 261-1224.

For more information, Circle No 17
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®38 or 12-bit resolution.

® Software progrannnable gains from 1 to 1024V/V (on board
RAM sets gain for each channel addressed).

® Relay outputs for power switching.

® Isolated digital input and output.

@ Input overvoltage protection for your microcomputer.

BURR-B ROWN Competitive alternatives can't offer this combination of features
and options - or our low prices. More than 40 I/O boards -
compatible with Intel Multibus ™ , DEC LSI-11, Motorola Micro-
module and Zilog MCB are described in an 8-page brochure. Ask

INDUSTRIAL SYSTEMS PRODUCTS DIVISION for it!
3631 E. 44th Street - Tucson, Arizona 85713 - Tel: (602) 747-0711 Compare features - compare prices - compare delivery!

ALABAMA, (205) 883-4306 - CONNECTICUT, (203 288-5288 - FLORDIA, (305 973-3804 - GEORGIA, (4041 974-2021 - ILLINOIS, (3121 579-9300 - INDIANA, (317 257-7231
LOUISIANA, (318) 269-9452 - OHIO, (212) 247-3295 - MAINE, (207 365-4390 - MARYLAND, 301 656-4535 - MASSACHUSETTS, (617 263-2766 - MICHIGAN, (313) 362-1220
MINNESOTA, (612) 888-7766 - NEW JERSEY, (201) 664-8788 - NEW YORK: Buffalo, (716) 874-4900; Rochester, (716) 544-5580; Syracuse, (315) 455-2469; Albany, (518 869-3355
OKLAHOMA, (918 299-2636 - PENNSYLVANIA: Philadelphia, (215) 657-0330; Pittsburgh, (412 366-6664 - SOUTH CAROLINA, (803) 772-0981 - TEXAS: Dallas, (214) 661-0400;
Houston, (713) 688-1431 - VERMONT, (802) 442-2222 - VIRGINIA, 1804 270-1400 - WISCONSIN, (414) 352-5777

For more information, Circle No 18

Muitibus™™ Intel Corp.




Leadtime Index ACTIVE COMPONENTS

PRODUCT BN ProoucT e
DISCRETE SEMICONDUCTORS MEMORY CIRCUITS
Diode, switching 6 10 = EPROM 4 112 =
Diode, zener 54 10 - PROM, bipolar 4 30 =
Rectifier, low-power 5 12 = RAM, bipolar 15 27 -
Rectifier, power 6 12 = RAM, CMOS = e =
Thyristor, low-power 74 12 = RAM, 4k MOS dynamic 8 45 up
Thyristor, power £ 13 = RAM, 16k MOS dynamic 9 14 =
Transistor, bipolar power 6 12 = RAM, 1k MOS static ¥ 10 =
Transistor, bipolar signal 8 14 = RAM, 4k MOS static 10 14 =
FET, power 5 14 = ROM, masked MOS 16 18 ‘4
FET, signal 7 14 = MICROCOMPUTER/MEMORY SYSTEMS
Transistor, RF power o 12 Core memory board 9 13
DISPLAYS IC memory board 75 AP =
Fluorescent 6 i1 - Interface board B o =
Gas-discharge 5 12 = Microcomputer board 0. .12 =
neRpaaisent 6 10 = MICROPROCESSOR IC'S
sk > 1= cpu, bipolar bit slice 7 18 0=
Liquid crystal BB B CpU, 4-bit MOS 2.
recble Colbin o S B CPu, 8-bit MOS 6 ‘14 L
ELECTRON TUBES CPU, 16-bit MOS 7. =16 =
CRT, black and white TV 4 13 = Peripheral chip 7 =10 =
CRT, color TV 8 12 = OPTOELECTRONIC DEVICES
G, mdustnal ot 5 Coupler and isolator 8 13 =
Industrial power B8 BB B Discrete light-emitting diode G SN S
Light and image sensing 6 12 =
Microwave power 14 18 = PACKAGED FUNCTIONS
INTEGRATED CIRCUITS. DIGITAL Amplifier, instrumentation 6 iS5 =
' Amplifier, operational H. 18 =
CMOS 10° 25 = g
: . . Amplifier, sample/hold 7 14 —
Diode transistor logic (DTL) 10 16 = wE
. : Converter, analog/digital e S =
Emitter-coupled logic (ECL) 10 20 = Cofilener Aigitatanaio 7 15 »
Low power Schottky TTL 14 26 = : 9
Standard Schottky TTL 5 Baa s == PANEL METERS
Standard TTL 12 17 = Analog 7 14 =
INTEGRATED CIRCUITS, LINEAR Digis) sl
Communications circuit a8 a3 B POWER SUPPLIES
Data converter 8 14 = Custom 183 19
Interface circuit 74 12 = Enclosed modular 12 15 =
Operational amplifier 8 15 = Open-frame module 10 16 =
Voltage regulator 5. =i = Printed circuit 10 14 =

Leadtimes are based on recent figures supplied to Electronic Business magazine by a composite group of major manufacturers and
OEMs. They represent the typical times necessary to allocate manufacturing capacity to build and ship a medium-sized order for a
moderately popular item. Trends represent changes expected for next month.
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Pioneer's switching power supplies.

We make molehills out of
mountains.

At Pioneer Magnetlcs we designed our first switching power
supply in 1958. And we've been smoothing out the wrinkles in
utility power ever since.

Virtually brownoutproof, Pioneer switchers deliver
regulated output at full load over broad input line fluctua-
tions from 92 to 138 or 184 to 250 VAC. And on the low
side, an extra margin of reserve keeps your system
running when inputs drop as low as 80 or 160 VAC.

During input failures, reliable Pioneer supplies
won't fail you. They hold up for over 30 millisec-
onds, long enough for an orderly shutdown. Or
transfer to an optional battery back-up.

And Pioneer has a complete family of
energy conserving standard models with out-
put voltages ranging from 2 to 48 VDC and

output power to 2,500 Watts. All UL478

SINGLE OUTPUT MODELS
reCOgnized and SUbjeCted to I'igorous AC INPUT(1) PM2496A PM2497A PM2498B _ PM2499 _ PM2500
. 5 . DC INPUT(2) PM2721 PM2722
testing such as a cycling 48 hour o o Too 100 1000w
. J J 300W 750W 1500W 1100W
full load burn in. Then followed by —_— = STROTEORRERT
2 100 200 400 300
custom Checkout. ' 2 i i =
The Pioneer Magnetics 5 s0 120 200 200 200
switching power supply. It's o it s o e
designed to get a power 15 2 50 100 70
source through its ups 5 A ¥ &
and downs. 48 8 16 32 24
CASE SIZE: 5"x8"x 11" I5"x16"x11" | 5"x8"x15" |5"x8"x11"

MULTIPLE OUTPUT MODELS

AC INPUT(3) PM2675A PM2676A PM2677A PM2678A PM2679

DC INPUT(4) PM2775(4) PM2776(5) PM2777(6) PM2778(7)

MAX.TOTAL OUTPUT 375W 600W 750W 850W 1000W

MAIN CHANNEL OUTPUT VOLTS 9 .4 & 1o, (15, 18.. 91. ‘24. 981 4ABVDC
MAX. POWER 250W 500W 600W 750W 875W

2nd & 3rd CHANNEL OUTPUT VOLTS 5, 12, 15, 18, 21, 24, 28VDC
OUTPUT CURRENT 10 10 10 Check Factory

4th CHANNEL OUTPUT VOLTS 5, 12, 18 18, 21 24, 28VDC
OUTPUT CURRENT __ 4 4 4 4 4
CASE SIZE: 5"x8"x11" | 5"x8"x12%e" 1 5"x8"x15"

SINGLE OUTPUT

1) 92 to 138 or 184 to 250 VRMS single input
2) 24 (to 375 Watts), 48, 120 or 240 VDC
MULTIPLE OUTPUT

@
3) 92 to 138 or 184 to 250 VRMS single input.
loneer 4) 24 (to 375 watts) 48, 120 or 240 VDC.
5) 48, 120, 240 VDC
®

Mag“et'cs 7) 120, 240 VDC.
The switching power supply
people since 1958,

Pioneer Magnetics, 1745 Berkeley Ave., Santa Monica, CA. 90404 (213) 829-6751

For more information, Circle No 19
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A new standard

10MHz
useful storage bandwidth.

The powerful,portable 468.

Storage that’s easy to use. Check the 468 front panel. The controls are
comfortable VOLTS/ DIV, TIME/DIV, VERT MODE.. But the 468 gives

Pre-trigger viewing, dxgxtally-controlled cursors;
processing. All the digital storage advantages. Look
before or after your trigger. Use digital resolution :
measurements and catching glitches. Choose optio
- either internal signal averaging or data ou_ ut or
traces to compare waveforms PR

Plus, jitter correction, mterpolaﬁ” aﬂd
These are the 468 exclusives. Jitte:

signals — caused by the +%-samp,
— that make all other expanded dlgltal
Two interpolation routines — one for drawing trac
waves, another for pulse-like signals - give you co:
waveforms, not patterns of dots. An envelope mod:
data at the maximum rate and records the minimt
maximum values over several sweeps (you pick ho
all at the rate designated by your TIME/DIV setting. This lets
you find missing — or spurious - pulses, monitor changmg
signals, and detect aliasing. These unique features make
the 468 a digital scope that ’s easier to read
and more accurate.

DIGITAL !
OSCILL(

VOLTS/DIV

Industry standard non-storage performance, too.
In the non-storage mode the 468 has every feature of
our 100 MHz 465B.

Call (800) 547-1512 and ask for a personal demonstra-
tion of the new standard for digital storage oscillo-

scopes. We)re :
going

468 ol

Copyright (© 1980 Tektronix, Inc. All rights reserved. 890
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For the address of your nearest USA
Tekironix Field Office, contact: Tektronix, Inc.
PO, Box 1700 .
Beaverton, OR 9775
Phone: 503/644-0161
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The Panasonic Dream Machine.

Selecting the right microcomputer for your product is tricky

business. There are so many variables. Like the technol-
ogy. What's available to fit your design requirements? With
how many on-chip functions? How many instructions?
How fast? How much memory?

Now there’s one family of microcomputers with all the
right answers. The Panasonic 4-bit MN1400 series.
Three technologies
Panasonic MN1400’s are available as C-MOS, P-MOS and
N-MOS to fit your specific design requirements. You can fit
the right chip to your design.

Model Package On Chip Memory

Instruction ROM Data RAM

MN1400 40 Pin DIP /Plastic 1024 x 8 bits 64 x 4 bits

MN1402 28 Pin DIP /Plastic 768 x 8 bits 32 x 4 bits

N-MOS MN1403 18 Pin DIP/P|ast§c 512x8 b?ts 16x4 h?ts
MN1404 16 Pin DIP /Plastic 512 x 8 bits 16 x 4 bits

MN1405 40 Pin DIP /Plastic 2048 x 8 bits 128 x 4 bits

MN1498 40 Pin DIP/Plastic External 64 x 4 bits

MN1430 40 Pin DIP /Plastic 1024 x 8 bits 64 x 4 bits

P-MOS  MN1432 28 Pin DIP /Plastic 768 x 8 bits 32 x 4 bits
MN1435 40 Pin DIP /Plastic 2048 x 8 bits 128 x 4 bits

MN1450 40 Pin DIP /Plastic 1024 x 8 bits 64 x 4 bits

C-MOS MN1453 18 Pin DIP/ Plastic 512 x 8 bits 16 x 4 bits
MN1454 16 Pin DIP /Plastic 512 x 8 bits 16 x 4 bits

MN1455 40 Pin DIP /Plastic 2048 x 8 bits 128 x 4 bits

Varying computing power
The 12-strong MN1400 microcomputer family offers de-
vices with varying amounts of computing power, so you

can choose the chip that meets your specific requirements.
And even if your memory needs change, you can substitute

another model within the family and save your basic de-
sign. You pay © he computing power you need.

The 4-bit
microcomputer with
three technologies
and varying
computing power

They’re all on the chip
We put all these microcomputer functions on a single chip:

mALU = 8-bit output port with
H Up to 16,384 (2048 x 8) bit PLA

ROM B With 12 discrete output
W Up to 512 bits (128 x 4) RAM lines

® Two 4-bit parallel input ports B 8-bit counter /timer
B 4-bit parallel output port ® Clock generator

Add to that the fast 10us instruction speed and a power-
ful instruction set with up to 75 versatile instructions that
let you computerize a variety of end products with ease.

And you needn’t stop with design. Panasonic takes
Kou from concept through froduction with software and

ardware development tools: cross-assemblers, edit
software and debugging and prototyping hardware, and,
of course, fast turnaround in mask preparation.

So if on-chip capability has been giving You sleepless
nights, take the Panasonic cure. For complete information
and prices write to Panasonic Electronic Components, One
Panasonic Way, Secaucus, NJ 07094; or call (201) 348-7269.

-

_/‘

Panasonic.

just slightly ahead of our time

For more information, Circle No 20




Technology News

EEPROMs gain in density and speed,
threaten to displace UV EPROMs

William Twaddell, Western Editor

As improvements in memory
devices continue unabated on every
front, the latest and possibly most
far-reaching advances concern
nonvolatile memories such as

electrically erasable PROMs
(EEPROMs; also termed
E’PROMs). Manufacturers devel-

oped these EEPROMs in their
search for nonvolatile memories as
easy to use as RAMs; many believe
that these devices will replace
ultraviolet-erasable units (UV
EPROMs) by the middle to late
1980s.

Fabricated with floating gates in
both NMOS and CMOS or
employing improved MNOS (metal-
nitride-oxide semiconductor) tech-
niques, and in one case offering an
innovative combination of RAM and
EEPROM, these new devices
feature fast access times, a virtually
unlimited number of read cycles,
much improved endurance
(erase/write cycling) and longer
data-retention times than their
predecessors. Further improve-
ments along these lines could
ultimately yield a RAM-like
nonvolatile memory.

wPs drive EEPROMs

The prime driving force behind
memory development in the past
has been wP requirements. And
although much of the push has
concerned random-access memory,
wPs also require some nonvolatile
memory. This latter memory’s form
has continuously changed over the
years, always tending to add more
versatility for users.

Moving from mask-programmed
ROM to fuse-link PROM to UV
EPROM, programmable and repro-
grammable memories have steadily
progressed toward the ideal

EDN JANUARY 21, 1981
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Pushing data-retention time to 10 yrs, Panasonic’s MN1218 (an updated version of the

1-yr-retention 1208) allows both word and bulk erasures and exhibits a typical endurance of

10° cycles. Not a slip-in replacement for the 1208, it needs +5 and —28V supplies, and the

separate 1-word memory now contains 16 bits instead of 12. However, the device still features
separate 4-bit input and output buses, a 1616 main memory and on-board address and
control latches. Because it typically requires refreshing after 107 read cycles, it doesn'’t suit

use as a RAM.

form—nonvolatile RAM. In the
present generation of products, the
popular UV EPROM is certainly
field reprogrammable, but not while
in circuit (except with difficulty).

MNOS-based memories, termed

EAROMs (electrically alterable
ROMs), also belong in the EE-
PROM category. Available for a
half-dozen years or so, these parts
do permit in-circuit reprogram-
ming. But several factors have

37
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restricted their acceptance to
specialty applications. These factors
include disadvantages such as high
erase and write voltages with
dual-polarity power supplies, com-
plex voltage sequencing, a limited
number of read cycles before
refresh is required, and access
times in the microsecond range.

Floating-gate performance

The latest EEPROMs change all
that. The first of the floating-gate
types to appear, the M 120, comes
from Italy’s SGS-ATES. A 256x4

CMOS device, it uses two control
gates to erase and write to a
polysilicon floating gate isolated by
an easy-to-fabricate 1000A oxide
layer.

The double control gates allow
you to alter individual bits while
using only a 20V supply. When
reading, the device needs only 5V
and takes just 450 nsec for a
read—incredibly fast for an EE-
PROM introduced in mid-1979.
Write and erase times are much
longer, but the chip incorporates
the control and timing functions

Starting out small, the MCM2801 256-bit EEPROM is Motorola’s first entry in the field. But the
firm plans to offer a 16k device soon and additional densities later. Organized as 16x 16 with
serial input and output, the device requires a 5V supply for a read and a 25V supply for
programming. A 3-bit parallel instruction bus controls the part, which normally draws 30 mA

but needs only 300 pA in Standby mode.
38

necessary for these operations. In
addition to input/output buffers, it
includes address and control
latches, an internal oscillator and
read and modify timing circuits.

The M 120 takes 300 nsec to latch
the input word for a modify
operation, but it then floats its 4-bit
bus and sends out a Busy signal,
while a 2- to 100-msec modify
sequence runs internally. To save
time and power, the chip internally
compares each input bit with its
stored counterpart to determine
whether modification is necessary.
In this way, no cell is ever modified
unnecessarily. At the end of the
sequence, the memory reconnects
to the bus and drops the Busy
signal.

The device draws 300 mW in
Read mode and 400 mW during a
modification. Supplied in an 18-pin
DIP, it exhibits an endurance of 10*
cycles. SGS-ATES is also develop-
ing a 4k version of this memory.

MNOS speeds up its act

Designating the HN48016 an
EEPROM rather than an EAROM,
Hitachi has introduced this first
available 16k part. The device
illustrates the capabilities that
enable MNOS EEPROMs to stay
competitive with their NMOS and
CMOS counterparts.

The 48016 is built with an
n-channel silicon-gate process in-
stead of the slower p-channel
aluminum-gate fabrication method
used for earlier EAROMs. This new
process brings its access time down
to 350 nsec max, 250 nsec typ.

Pin compatible with the 2716 UV
EPROM, the 2k X8 unit requires the
same voltages—5V for read and 5V
and 25V for programming or
erasure. Programming takes 10
msec/byte, but erasure requires a
1-sec pulse and clears the entire
memory. Endurance conservatively
rates at 10° cycles, while data
retention is greater than 10 yrs.
The part is available now at a very
competitive price of $57 (100).

General Instrument—a pioneer in

EDN JANUARY 21, 1981



Get 1 watt output from
your H-P generator
with a Mini-Circuits amplifier!

0.05 - 1200 MHz

Need more than the 10 mw available from
your signal/sweep generator or synthesizer
for system and subsystem testing?

Just add a Mini-Circuits’ ZHL wideband
amplifier and boost the 10 mw level to 1
watt or +30 dBm. Also, there’s an additional | B :
benefit ... as much as 40 dB isolation will | B ; ¢
be added between the generator and the '
system under test. And VSWR is less than
2:1 over the full frequency range.

Upgrade your present generator now ...
check the specs and low prices below and
order your ZHL wideband amplifier today
... and we will ship within one week!

GAIN MAX. POWER NOISE | INTERCEPT

MODEL | FREQ. | GAIN |FLATNESS| OUTPUTdBm |FIGURE|  POINT DE PAWER E
NO. | MHz | dB dB  |1-dB COMPRESSION| db |3rd ORDER dBm|VOLTAGE|CURRENT |$ EA. QTY.
ZHL-32A |0.05-130 | 25 Min. | +1.0 Max. 129 Min. 10 Typ.| +38 Typ. 24V 06A |199.00 (1-9)
ZHL-3A | 0.4-150 |24 Min. | +1.0 Max. £29.5 Min. W Typ. | 438 Typ. +24V 06A |199.00 (1-9)
ZHL-1A | 2-500 |16 Min. | +1.0 Max. +28 Min. 11Typ.| +38 Typ. 124V 06A [199.00 (1-9)
ZHL-2  |10-1000 | 16 Min. | +1.0 Max. +29 Min. ®Typ.|  +38 Typ. 124V 06A |349.00 (1-9)
ZHL-2-8 | 10-1000 | 27 Min. | +1.0 Max. +29 Min. 1§ Typ:|  +38 Typ. 124V | 065A |449.00 (1-9)
ZHL-2-12 | 10-1200 | 24 Min.| 1.0 Max. +20Min* |10 Typ.| +38 Typ. +24v | 075A |524.00 (1-9)

*Plus 28.5 dBm from 1000-1200 MHz

Total safe input power +20 dBm, operating temperature 0°C to +60° C, storage temperature —55°C to +100°C, 50 ohm impedance, input and output VSWR 2.1 max.
For detailed specs and curves, refer to 1979/80 MicroWaves Product Data Directory, p. 364-365 or EEM p. 2970-2971.

World's largest manufacturer of Double Balanced Mixers

- - & -y
2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 m M 'n l-c 'rcu lts

Domestic and International Telex 125460 International Telex 620156 MINI-CIRCUITS LABORATORY

. ; ¢ A Division of Scientific Components Corp R45/Rev/D
For more information, Circle No 21
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the EEPROM field and a high-
volume user of p-channel metal-gate
MNOS—is also getting into the
n-channel business to obtain devices
with shorter read times. The firm is
sticking with the metal-gate
approach, however.

GI's ER4201 features a 128 x8-bit
configuration, 5V read, 24V
write/erase without voltage sequenc-
ing, less than 350-nsec read time,
10- to 20-msec programming time
and data-retention time greater
than 10 yrs.

Moreover, the 4201 has some
added functionality that makes it
very easy to use—features that will
doubtless appear in all manufactur-
ers’ future generations of EE-
PROMs. To relieve the peripheral
hardware load, for example, the
chip contains data, address and
mode latches and timing circuitry
and provides a Busy signal during
write cycles. You can either word-
or bulk-erase it, and an automatic
erase/write-cycle command further
eases wPs’ control burden. Finally,
an external RC network sets the
internal frequency for erase/write
times, furnishing a tradeoff be-
tween erase/write speed and
data-retention time.

Although GI now makes 8k
devices and is reportedly working
on a 16k part, the company intends
to serve what it sees as a significant
market for small nonvolatile
memories—a commitment reflected
by the number of small memories in
its catalog.

More firms enter the fray

Bypassing lower density parts
altogether and advocating the
floating-gate approach it terms
Flotox, Intel is just getting into
production with its Model 2816 16k
EEPROM. A 2kx8 design that
conforms to the JEDEC byte-wide
package standard, the part features
a 250-nsec max access time that
suits it for wuse with high-
performance pPs without the
necessity for Wait states. 200- and
350-nsec versions are also available.

40

Furnishing a 16k density, /nte/'s 2816 EEPROM is one of the largest such devices offered.
Featuring a short (250-nsec) access time, it can interface with fast w.Ps without requiring Wait
states. Two-line chip control eliminates contention between addresses and data on

multiplexed bus lines.

Programmable on a Dbyte-
erase/write basis, the 2816 also
permits bulk erasure. Erase/write
time per byte and chip-erase time
each equal 10 msec. Active power
dissipation specs at 495 mW, but
power in Standby mode drops to 132
mW. The device operates from a 5V
supply in Read mode and requires a
21V pulse for writing and erasing.

The Intel part is typical of
thin-oxide floating-gate cell struec-
tures that use Fowler-Nordheim
tunneling (also termed cold electron
injection) to achieve cell writing and
erasure. Because this type of
tunneling stresses the cell less than
does avalanche injection (as with
UV EPROMs), endurance increases
by several orders of magnitude.

Impact on pnC-system design

As this and other approaches are
refined, they will profoundly affect
pnC-system design. Applications
such as self-compensating or
self-modifying process or numerical
controllers, for example, will
revolutionize the industrial market

and virtually every other one.
EEPROM-based systems will per-
mit you to phone in diagnostics and
subsequent repair instructions or
updated diagnostics as they are
improved. Eventually, such sys-
tems could eliminate field calls by
service people except in extreme
cases. '

As envisioned by Larry Jordan,
strategic marketing and applica-
tions manager for Intel’s Special
Products Div, the combination of
today’s increasingly powerful wPs
with EEPROMs starts a whole new
chapter in the pP story. The
capability to dynamically repro-
gram a pP on the fly will in itself
open up an enormous application
area, particularly in the field of
robotics.

In error-correcting mainframe
memory, EEPROMs allow dynamic
mapping of good RAM over bad,
thus eliminating many maintenance
calls and reducing down time. And
any application in which variables—
such as tax rates in point-of-sale
terminals and taxi-meter rates—
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Short, But Not On Features.

Good things come in low profile packages.

Including tactile feedback, force hysteresis,
125" total travel, .055" overtravel, and many other
human factor advantages normally associated with
only standard-size keyswitches.

Datanetics low profile DC-60 keyswitches stand
tall on quality and reliability. Sizes range from .770”
for the —01 version to .980” for the —05 version
when measured from the P.C.B. to top of the keycap.
Trifurcated gold-inlayed stainless steel contacts provide

the long life needed for quality terminal applications.

And the options are as long as your arm. The
DC-60 is the answer to the height requirements
associated with the new European regulations.

In short, they’re big favorites with the world’s
major calculator, business machine and computer
peripheral companies.

Call us today for the lowdown on low priced, low
profile DC-60 keyswitches. And put quality at your
customers’ fingertips.

I@T Datanetics Corporation

A Subsidiary of ITT

10840 Talbert Avenue
Fountain Valley, CA 92708
Phone: (714) 549-1191

TWX: 910-596-1301

For more information, Circle No 22




Windjammer°blowers
provide multi-function
working air

VACUUM — INCHES H,0

40 80 120 160 200
AIR FLOW — CFM

T

240 280 320 360

One air system for pressure,
vacuum or both

Windjammer high-performance
blowers supply vacuum
and/or pressure for a wide
variety of jobs. Typical appli-
cations include tape transports,
card sorting, vacuum hold
down, air sampling and
cooling.

These blowers are designed
specifically for environments
where high noise levels
would be objectionable and

feature carefully balanced
components. They can be
supplied for belt drive or
complete with motor.

Lamb Electric engineers
can work with you to de-
velop a Windjammer system
tailored to your requirements.
And, we can schedule quan-
tity deliveries to meet your
production requirements.
Contact AMETEK,

Lamb Electric Division,
627 Lake Street, Kent, Ohio
44240. (216) 673-3451.

AMETEK

LAMB ELECTRIC DIVISION

For more information, Circle No 23
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change slowly (over weeks or years)
will gain cost and time savings using
EEPROM instead of UV EPROMs
or fuse-link PROMs.

In military applications, the
devices will permit in-flight target
reprogramming of missiles, more
secure encryption methods and
navigational and radio-frequency
changes via an umbilical cord rather
than by removing sensitive memory
cards.

Although Intel’s 2816 cells employ
both a storage and a select
transistor, future designs will
merge the two, producing a cell size
no larger than that of a UV
EPROM. And despite the several
extra masking steps required to
make EEPROMs, other factors,
such as a cheaper package (no
quartz window) and ease of testing
(no 30-min-plus erase), will drive
the devices’ price down to the
UV-EPROM level by the mid-’80s.
In Jordan’s opinion, the EEPROM
will eventually (by 19907?) complete-
ly displace the UV EPROM. He also
expects EEPROM speed and
density specs to match those of
current EPROM devices.

Additionally, in agreement with
other EEPROM marketers such as
Motorola’s Dave Ford, Jordan
expects to see the parts’ funetional-
ity increase, thanks to added
features such as power-supply
switching, address and control
latches and possibly programming-
voltage bias generators. Many of
these features already exist in
MNOS devices produced by the
more experienced companies in the
business, but as newer manufactur-
ers gain experience, they will
doubtless add similar capabilities.

CMOS achieves 8k

One company already garnering
the density advantages of merging
an EEPROM’s select and storage
transistors is Hughes Aircraft with
its 8k CMOS device. Among its
outstanding features, the HNVM
3008 includes a 5V read voltage, a
programming and erase voltage of
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Fluke Portable Test Instruments

WQOQ

Whatif we added calculating and programming capabilities
to aversatile new 5',-digit multimeter?

Our product designers are proud
of the new Fluke 8860A, and rightly
so. This excellent new DMM
can be both a fully-programmable
stand-alone system or an inexpensive

powerful. For benchtop use, the
8860A combines the analog
measuring precision of a 5%-digit
DMM with an optional calculating
controller similar to a programmable

specific applications.
Programmable power
goes to work for you.

Use the 8860A’s math and
programming talents to perform

AP instrument.
The concept is as practical as it is

that fmnsj%ms it
an incredibly versatile

stand-alone measurement
system.”

Calculating  Five-function Interchange-
controller op- DMM with able non-
tion uses RPN  0.01% basic ac-  volatile

logic for fast, curacy features memory

easy program-  autoranging cartridges for
ming. and four ad- convenient pro-

vanced math

Junctions - off-

set, peak-to-peak,

limits, and zero.

gram storage.

Exclusive
Portable Test
Instrument
Packaging lets
you stack-and-
latch the 8860A
with other PTI
Instruments
from Fluke.

calculator. This allows you to
develop software for your

as stand-alone
or systems in-
strument. U.S.
price for basic
DMM $1395;

calculating con-
troller $550; ex-

tra memory
cartridges $50
each; IEEE in-
terface $295.

Excellent value

statistical analyses. Convert and
directly display the output of
transducers measuring
temperature, pressure, power,
and other physical events. The
calculating controller can both
configure and command the
DMM, so the 8860A can make
measurements, execute
mathematical operations and
branch on conditionals.

When you need the
measurement power of the
8860A in an IEEE-488 system,
choose the inexpensive interface
option for full function/range
programming.

“Tell me more!”

Either way you configure
your new 8860A DMM,
you’ll have the power you
need today with the
flexibility you'll want

for tomorrow. For more

information, call toll free

800-426-0361; use the
coupon below; or contact
your Fluke sales office or
representative.

For more information, Circle No 116

IFLUKE]
®

======Fast-Response CoUpON mucmuacaua.

IN THE U.S. AND NON.
EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
P.O. Box 43210 MS #2B P.O. Box 5053,
Mountlake Terrace, WA 98043 5004 EB Tllburg

(206) 774-2481 The Netherlands
Telex: 152662 (013) 673 973 Tlx: 52237

EDN2 1/81

[J Please send me complete 8860A specifications
and applications literature.

[J I have to see this computing multimeter for
myself. Please have a salesman call.

Name

Title Mail Stop
Company

Address

City State Zip
Telephone ( ) Ext.

For Technical Data circle No. 116




F.W. Bell
non-
contact
current
Sensors

respond fast,
produce very

low insertion
impedance, and
provide complete
isolation from
the bus.

i MODEL ID
| (AC & DC)

MODEL IA
(DC)

Use them to monitor and control
dc motor circuits @ to sense over-
loads ® to interface with uP and
other LSI circuits ® to replace
shunts (especially in hostile envi-
ronments) ® and to sense current
in feedback circuits (to name just
a few applications).

Units available for use with ac/dc
currents ranging from 100 A FS to
2000 A FS.

Write or phone today for full spec-
ifications and application assis-
tance. .

Subsidiary, :
Magnetics & Electronics, Inc.

6120 Hanging Moss Rd Orlando, FL 32807
Phone 305/678-6900 TWX: 810-853-3115

For more information, Circle No 24
44
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| only 17V and a 5-mW typ operating
power dissipation at 200 kHz;
typical standby power drops to just
| 50 pW.

Configured as 1kX8 and using a
floating silicon gate and thin
| tunneling oxide, the device bulk

erases in 100 psec, accesses in 500

nsec typ, programs at 100

wsec/byte, operates over —55 to

+125°C and exhibits data retention
of 10 yrs at 100°C and an estimated
durability of 10° cycles. The

company also plans to produce a

512x8 version (HNVM 3004). The

3008 and 3004 cost $300 and $175,

respectively, but Hughes expects

prices to drop to less than $50
before year’s end.

Another company just entering
the EEPROM market, Motorola
now offers the 16x16 MCM2901.
Reading a 16-bit word serially with
this device takes 168 wsec, and an
erase/write cycle requires 110 msec;
reading calls for a 5V supply, while
write/erase uses a 25V supply.

| Utilizing a floating-gate struc-
| ture, the 2801 is the forerunner of a
| 2816-type memory that the compa-
| ny will sample this quarter.
Performance should be equivalent to
that of the Intel part.

The first EEPROM to achieve 16k density, Hitachi’'s HN48016 is also one of the fastest
devices available with a maximum access time of 350 nsec. The n-channel MNOS part
requires 5V in Read mode and only one 25V supply for programming and erasure. Pin
compatible with the 2716 EPROM, it block erases in 1 sec and programs at 10 msec/byte.

Mostek (Carrollton, TX) is in the
early stages of definition for its
proposed EEPROM, an NMOS
device that might employ triple-
level poly to produce a very small
merged-transistor cell. Mostek
presented a paper on the technology
at last December’s IEDM.

Small-scale MNOS

Although most of the manufactur-
ers just entering the EEPROM field
use the thin-oxide/floating-gate
approach, the older MNOS technol-
ogy is far from dead. Companies
such as Nitron, Panasonic and
Plessey are still adding p-channel
MNOS products to their lines.

Nitron, for instance, recently
introduced the NC7810, an alterna-
tive to NCR’s 2kx8 NCR2810.
Although the 7810 requires a —28V
pulse for erasure, durability runs to
10° cycles with a minimum of 2x 10"
read cycles before refresh. Price is
approximately $20 (100).

Sticking with smaller densities
for now, Panasonic offers the
MN1208, a 256-bit part with a 4-bit
data bus and on-chip latches.
Requiring —10 and —33V supplies,
the $5.75 (1000) device has a typical
durability of 10° cycles. Panasonic
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MK38P70

PROGRAMMABLE
MICROCOMPUTER

EPROM or

masked-ROM?
58% price cut adds
a new dimension
to your choice.

MOSTEK.

Now there is a practical alterna-
tive to a masked-ROM 8-bit
microcomputer for low and me-
dium volume applications: The
MK38P70 from Mostek. It fea-
tures a piggyback EPROM
socket capable of accommodat-
ing industry standard 1K, 2K, or
4K X 8 EPROMs. Though the
MK38P70 is an excellent proto-
typing tool, a recent, dramatic

Immediate

MOSTEK ®and MK38P70 are trademarks of Mostek Corporation

Simple

Variable

price reduction makes it highly
efficient for production use as
well. In fact, for low volume
levels, the MK38P70 is now more
economical than its masked-
ROM counterparts.

For medium, or even high-
volume levels, an EPROM-
backed 3870 may still be your
more efficient choice for produc-
tion. Especially if time and flex-
ibility are important. First, con-
sider time. Delivery for the
MK38P70 is off-the-shelf from
your local Mostek distributor.
And because it is an EPROM
microcomputer, you can put it
into production immediately.

Now consider flexibility. With
the MK38P70, flexibility before,
during or after systern design is

1 day

Even

(© 1981 Mostek Corporation

only limited by your ability to
program it with a standard
EPROM programmer. You can
customize, refine or change
your program as the need arises.
Plus, flexible off-chip memory
address capability from 1K to 4K
bytes lets you customize your
product line with a smaller in-
ventory. And/or upgrade existing
products quickly and efficiently.
Lowered cost. Less develop-
ment time. More flexibility. To-
gether, they make up the added
dimension of choice that only an
MK38P70 EPROM microcompu-
ter can give you. To find out
more, contact Mostek, 1215 West
Crosby Road, Carrollton, Texas
75006. (214) 323-1000. In Europe,
contact Mostek Brussels 660.69.24.

For more information, Circle No 25




Meowy
EPROM
Tester and
Duplicator

The new UPP-2700 is now saving thou-
sands of dollars for its owners by testing
EPROMS both before and after program-
ming. Many customers like Bell Labs,
IBM, Litton and others have found the
value of screening marginal EPROMS
before they reach their end product.

The UPP-2700 from OAE is the only
EPROM duplicator which tests for shorts,
opens, excessive leakage, and static
damage on both data and address buses.
This combined with sink and source
current tests makes the UPP-2700 the
most advanced production duplicator
available today.

Simply touch the AUTO PROG key and
the UPP-2700 will TEST-PROGRAM-
VERIFY and TEST sixteen 2708's in less
than 130 seconds! All EPROMS from
2704's to the new MCM68764 may be
both tested and programmed using
plug-in firmware modules. Add the UPP-
27008 Satellite Tester/Duplicator and
program up to 32 devices simultaneously!

For a complete information packet on
the UPP-2700 simply fill out and return
the form below or call the OAE HOTLINE
at (213) 240-0080. Find out why 3 out of
4 manufacturers who try it, buy it!

Oliver Advanced Engineering, Inc.
Dept. 321, 676 West Wilson Avenue
Glendale, CA 91203 (Telex: 194773)

Name

Company

Div/Dept Mail code

Address

City

State Zip
For more information, Circle No 126
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For more information...

the following manufacturers directly.

General Instrument Corp Motorola Inc
Microelectronics Div
600 W John St

Hicksville, NY 11802

(516) 733-3120 (512) 928-6000
Circle No 326 Circle No 330
Hitachi America Ltd Nitron

1800 Bering Dr
San Jose, CA 95112
(408) 292-6404
Circle No 327

10420 Bubb Rd

(408) 255-7550
Circle No 331
Hughes Aircraft Co Panasonic
Solid State Products Div
500 Superior Ave

Newport Beach, CA 92663 (201) 348-7276

3065 Bowers Ave
Santa Clara, CA 95051
(408) 987-6742

Circle No 329

(714) 540-9979
Circle No 333

For more information on the products described in this article, circle the
appropriate numbers on the Information Retrieval Service card or contact

Integrated Circuit Div
3501 Ed Bluestein Blvd
Austin, TX 78721

Cupertino, CA 95014

1 Panasonic Way
Secaucus, NJ 07094

(714) 759-2942 Circle No 332
Circle No 328

Plessey Semiconductors
Intel Corp 1641 Kaiser Ave

Irvine, CA 92714

SGS-ATES Semiconductor Corp
240 Bear Hill Rd

Waltham, MA 02154

(617) 890-6688

Circle No 334

Xicor Inc

1221 Innsbruck Dr
Sunnyvale, CA 94086
(408) 734-3041
Circle No 335

expects to introduce 1k and larger
devices this year and sees no
density restrictions in MNOS
technology.

Plessey Semiconductor’s latest
EEPROM is also a 256-bit device,
and it also features a 4-bit bus and
data and address latches. The
MN9210 furnishes a 1l-yr data-
retention time (as does the
Panasonic part), operates over —40
to +70°C and costs $28.69 (100).

NV-RAM ideal

All of the products described here
are moving the memory art toward
the ideal nonvolatile-RAM goal.
And although EEPROMs don’t
quite merit that designation as yet,
one product comes closer than the
others.

The X2201 from Xicor combines a
fast standard RAM with a
floating-gate EEPROM in an
exceptionally easy-to-use 1kx1
memory. The RAM portion accesses
in less than 250 nsec typ, and the
entire memory transfers to EE-
PROM in one snapshot operation
requiring less than 5 msec. Recall

from storage to RAM requires less
than 1 psec, and both operations
employ a simple TTL signal for
initiation.

This part’s key advantage,
however, is its use of a single 5V
supply for all operations. The chip
generates its own tunneling voltag-
es, eliminating the need for multiple
supplies. Additionally, once a store
operation begins, you can access the
contents of the foreground RAM
normally, causing no wP waits. The
X2201 permits an unlimited number
of reads, and endurance specs at 10°
to 10° cycles.

At present, the device’s main
problems center on density and
price: It comes only in a 1k version
priced at $25 (1000), but Xicor
expects to reduce the price to $10 by
late this year and introduce a 4k
model at about the same time.

Meanwhile, the X2201 remains
probably the best choice for a
power-fail memory because of its
speed of transferral. And—if your
application warrants the price—it’s
the easiest to use nonvolatile
memory on the market. EDN
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KONTRON'S
MPP 80...The total
programming insirument

Whether down-loading from a development
system, servicing field equipment, or program-
ming through a handler on the production
floor...Kontron's MPP 80 can do it! 1. Pro-
grammable logic modules to support Signetics
IFL both the 28 and 20 pin (FPLA, FPGA,
FPRP, FPLS), MMIPALT™, etc., with full CRT
editing. 2. Gang programming to support
all popular EPROMS using interchangeable
identifiers, including the new 64K EPROMS.
3. Inexpensive personality modules for pro-
gramming single devices and whole PROM
families uses interchangeable

socket adapters.

Features B All Kontron modules are sub-
mitted for device manufacturers approvals
B Over 400 devices programmed B Com-
puter development system, or terminal
remote control M Standard UV lamp

B These and many more features

are explained in our comprehen-

sive brochure.

Kontron's MPP 80 SAM
provides data transfer
capabilities over tele-
phone lines via an |
approved modem ; e e -

and acoustic £ 3 e T

coupler. Just ;% | T e
think! No more i3 EEEE 1] BE R
PROMS lost in ¥ @ Bitiseen:

the mail and up- gl w5
dates are as quick
as a phone call!

For data on Kontron® Computer/Controllers, Digital Multimeters, Counters, PROM Programmers,
Logic Analyzer and Printers, call (800) 227-8834. In California call (415) 361-1012.

Circle no. 27 for literature
‘ Circle no. 121 for demonstration

ELECTRONICS, INC. 630 Price Avenue, Redwood City, CA 94063 (415) 361-1012

Advanced Electronic Instrumentation
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Technological leadership.

New VLSI penpherals for thd

Motorola’s MC6809 has been providing cost-
effective solutions for advanced systems requiring
a powerful 8-bit MPU for well over a year.
Now the M6809 Family of HMOS peripheral
circuits allows users to make even more effective
use of this advanced microprocessor, in systems
from terminals and small business computers to
process controllers.
No other 8-bit MPU combines so many out-
standing features:
® 500 ns bus-cycle time
e Two million byte memory address capability
(with the MC6829 MMU)

® Most complete combination of addressing modes

® Multiprocessing (with the MC6809E)

e Advanced software-oriented architecture
with 16-bit registers

® Minimized code-space requirement

Re-entrant and modular code support

® Four high-level languages, including Pascal,
FORTRAN and MPL, plus assembly language

® Choice of EXORciser® or EXORset™ 30
development systems. M6809 USE available for
in-circuit emulation with the EXORciser

® Lowest price of any 8-bit MPU with
high-performance claims.

Lower software costs.

Helping keep software costs down must be
counted as one of the MC6809's greatest assets.
[ts software-oriented architecture permits
programmers to spend less time learning, more
time programming. High-level languages like
Pascal help keep costs down, too. And with the
position independent addressing modes of the
MC6809, standard “Software on Silicon” modules
can be created to eliminate countless rewritings
of commonly used codes.

Architectural advantages, beyond 16-bit
registers and modern programming techniques,
add to the versatility and cost-effectiveness of the
MC6809. Auto-increment and auto-decrement
addressing modes improve the efficiency of block
moves and string handling, and extensive stack
manipulation capabilities make block-structured
high-level languages a natural.

The M6809 Family plan for
advanced systems.

A whole new family of VLSI peripherals has been
designed to take advantage of the many powerful
features of the MC6809, and in turn, to help users
obtain its full potential in flexible, high-
performance 8-bit and pseudo 16-bit systems.

System support for the MC6809 is still supplied
by the entire complement of M6800 Family
peripherals, and several of the high-performance
VLSI peripherals of the 16-bit M68000 Family
also are directly compatible.

EDN JANUARY 21, 1981



1igh-performance MC6809
\dvanced 8-bit systems.

EDN JANUARY 21, 1981

Coprocessing is easily accomplished with the
M6809 Family. The new externally clocked
MCG6809E provides the flexibility required for
multiprocessing: multiple processors operating in
parallel on the same bus. Unlike some coprocessing
schemes, with the MCB809E users are not limited
only to floating point or string manipulations.

The MC6809 can address two million bytes of
memory with the MC6829 Memory Management
Unit. twice that of competing MPUs. And the
MMU makes multitasking easy. [t supports up to
four tasks per chip. and it's cascadable for up to
32 tasks. System reliability is increased with the
isolation. translation and protection of the MMU.

IEEE-standard floating point routines run on
M6809 systems with the MC6839 Floating Point
ROM. The floating point package is written with
position independent code, and can be located
anywhere in memory. It's re-entrant. so multiple
tasks can share its routines.

The MC6842 Serial Direct Memory Access
Processor is a family addition planned for next year
to handle high-speed transfer of data and control
between and among microprocessors and intelligent
controllers in distributed processing systems.

The last word in support.

EXORset™ 30 is Motorola's latest MC6809-based
development system: a compact, stand-alone unit
that's the last word. EXORciser® and EXORterm™
systems, and the M6809 USE (User System
Emulator) are available. And, many users find the
MC6809-based Micromodule™ 19 monoboard
microcomputer helpful for system prototyping.

In addition to assembly language, the MC6809
supports high-level languages including MPL,
BASIC., and FORTRAN, with emphasis on Pascal,
the structured language. Our symbolic debugger
and a new Realtime Multitasking System (RMS09)
will help speed the development cycle.

Innovative systems
through silicon.

@ MOTOROLA INC.

| T?)- I\BI;ola—s;r—m;n;Ac;r;o;c:lr: :O_QOT 2(;12_ Ph_oe:x_AZ_BSEG
68EDN
| Please send me information on M6809 Family.

|

| Name
| Title
I company
I Address

| City
I | state zZIp
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MICROCOMIPUTIER

Design
Courses

Hardware, software, systems
design. You can now learn
about all aspects of
microcomputers through
EDN'’s exclusive design

courses.

New 1980 Microcomputer Systems Reference(394pages) ....................... $7.00
Features: EDN’s 5-chapter ‘“Microcomputer Operating Systems Selection
Guide and Directory”, uP Directory, uC Support Chip Directory, uC Board
Directory
New Designer’s Guide to Testing and Troubleshooting .P-Based
Productsi(28Dages) i, -« .o srann - s i e s bt g e S A SR $5.00
Software Systems DesignCourse . ........... ... ittt $6.00
(a step-by-step tutorial for a 16-bit xC disc operating system. 6 chapters)
1978 Microcomputer Systems Reference (420pages) .........c.oviiiininnnnnnnnn $5.00
Features: EDN’s 7-chapter “Software Systems Design Course” (a step-by-
step tutorial for an 8-bit uC disc operating system)
Microcomputer Design Course (11chapters,83pages) .........coiiiiiniennnnn. $6.00
EDN Software Design Course (90pages) ... . oo v ittt iit i i e ie e e e $6.00

(Add $1.00 to each of the above for Canada) (Add $2.00 to each of the above for non-USA)

BUY IN COMBINATION AND SAVE EVEN MORE
¢ Any two items —Deduct $1.00 e Any three items —Deduct $2.00

NOTE: Prices Effective November 5, 1980
Payment must be included with your order. Make checks payable to: EDN Reprints

¢ Any four items —Deduct $3.00

Send to: uC Reprints/EDN Magazine/221 Columbus Ave./Boston, MA 02116 EpRALIR
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Digital Multimeters KEITHLEY

Keithley DMMs

deliver'a winner
~every time.

Variety. We've got more than just a few instruments to choose
from. You're sure to find the one you need from one of the
broadest lines in the industry.

Reliability. Your applications demand specific
parameters of performance — accuracy, sensitivity,
3 resolution — and Keithley has an instrument
that matches those parameters.

%\ Price. Because our selection is so broad,
ph  you'll find the instrument you need
without paying for capabilities
you don't need.
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Cost-effective service DMMs.

Model 130: Analog alternative.

This solidly-built 5-function DMM
weighs just 10 oz., yet is packed with

| performance features like a large (0.6”),
i easy-to-read LCD, 0.5% basic DCV

| accuracy, 10A current range, easy-to-use
I rotary switches, low battery annunciator

on the display, auto zero and
auto polarity.

115

Model 131: 0.25% accuracy.

The 131 offers all the user-oriented
benefits of the Model 130 — including
the externally accessible fuse and
battery, rugged case, scratch-resistant
LCD lens and “floating” electronics that
resist damage if the meter is dropped —
with the added benefit of in-

creased accuracy and bandwidth. 5134

Model 135: 4V, digits.

The revolutionary Model 135 is both the
most precise hand-held DMM on the
market and the lowest-priced 4V2-digit
instrument ever made. Basic DCV accu-
racy is 0.05%), twice that of the best
3V2-digit DMMs. ACV bandwidth is
20kHz. Yet it's still a rugged

unit designed for years of service. 5219

Model 169: Value for the money.

The five-function, fully protected, completely portable
Model 169 has the easy-to-use benefits of a bench size
DMM at the low cost of a hand-held. DCV accuracy
is 0.25%. Polarity, range, function and low battery
messages are displayed on the large (0.6”) LCD.
Standard “C” cells give a year’s use; one-point
calibration yearly is quick and easy. 5169
With battery eliminator 199

Model 176: Free digit.

The fully portable Model 176 allows you to move up
to a 4 for the same price you'd pay for many 3%%'s.
Or, if you're already using a 4%z, you can replace it
with the 176 for less than the repair cost of your old
instrument. Basic accuracy of 0.05%, solid construc-
tion, externally accessible fuse, and polarity, range,
function and low battery annunciators give
the 176 top-of-the-line capability. 5249
With battery eliminator $279

MODEL 130 131 135 169 176
| Digits | 3v ] 3v; [ 4v; | 3v | 4y |
DCV Sensitivity 100uV 100uV 1001V 100uV 100uV
Accuracy 0.5% 0.25% 0.05% 0.25% 0.05%
ACY  Sensitivity 1004V 100uV 100uV 1004V 1004V
Accuracy 1% 1% 1% 0.75% 1%
DCA Sensitivity 1InA 1A 10nA 100nA 1A
Accuracy 1% 0.75% 0.5% 0.75% 0.5%
ACA Sensitivity 1InA 1A 10nA 100nA 1A
Accuracy 2% 2% 1.5% 1.5% 1.5%
OHMS Sensitivity 100m$2 100mQ 100mQ2 100m$2 100m$2
Accuracy 0.5% 0.2% 0.2% 0.2% 0.2%
PRICE | 115 | 134 | 219 | 169 | 249




High performance bench DMMs.

KEITHLEY

== —

Models 179 & 179-20A: Versatile.

Five full functions and optional IEEE-488 interface-
ability make the Model 179 ideal for most general
purpose bench measurements. Both instruments
feature 10uV sensitivity and 0.04% accuracy, TRMS
AC and HI-LO ohms. The Model 179-20A is identical
to the 179, with the exception of an s
added 20A range — ideal for uses 179 329
beyond most DMMs' 2A range. 179-20A $395

Model 178: No frills.

The Model 178 provides all the capability needed for
most general production uses. It offers the three most
used functions — DCV from 100uV to 1000V, average
responding ACV from 100xV to 1000V, and ohms
from 0.1Q to 20MQ. A large, bright LED display and
color-coded front panel provide easy use. Basic DCV
accuracy is 0.04%. The 178 also accepts the

full line of Keithley accessories. 5249

Model 177: Sensitive.

Extended capabilities make the Model 177 ideal for the
most demanding bench measurements. Sensitivity
ranges down to 1nA, 1V and 1m{). Basic DC accu-
racy is 0.03% on most DC ranges and 0.04% on most
ohms ranges. The 177's TRMS AC volts and amps lets
you accurately measure sinusoid, distorted sinusoid
and non-sinusoid waveforms. Analog output

Model 191: uP, 57 digits.

Qur top-of-the-line Model 191 offers high resolution,
0.007 % basic DCV accuracy and 1uV/1m{Q sensitivity
on the standard DCV and ohms ranges. The micro-
processor replaces signal conditioning hardware to
reduce component count and enhance reliability.
Relative measurements are easily made with the
pushbutton null. Other features include

drives chart recorders or acts as an amplifier. 5449 1000M( input impedance and 2/4-wire ohms. $595
* * *
MODEL 178 179 179-20A 177 191
| Digits | 4V, | 4V | 1Y, | s, | sv |
DCy  Sensitivity 100xV 100V 10uV 1V 1V
Accuracy 0.04% 0.04% 0.04% 0.03% 0.007 %
ACV Sensitivity 100uV 10uV 10uV 10uV t 10uV
Accuracy 0.3% 0.5% 0.5% 0.5% 0.1%
Sensitivity — 10nA 10nA 1nA —
DCA Accuracy — 0.2% 0.2% 0.2% —
Sensitivity — 10nA 10nA 10nA —
ACA Accuracy — 1% 1% 0.8% —
OHMS Sensitivity 100mQ 100m 2 100m2 ImQ ImQ
Accuracy 0.04 % 0.04% 0.04 % 0.04% 0.012%
PRICE 240 | 329 | 5395 | sq49 | 5595 |

*IEEE-488 Interfaceable

tOptional




Interfaceable—now or later.

The Keithley 488 line of interfaceable DMMs can solve your budget and measurement

problems, because you can build an automated IEEE-488 bus system at a lower price than Q

ever before. The optional interface is easily field-installed with a screwdriver, and is “

powered from the instrument’s normal power cord. Whether you decide to interface s
=

now or later, you still receive maximum value. A high-quality basic Keithley DMM KEITHLEY
is a fraction of the cost of competitive IEEE-488 compatible DMMs. And the IEEE-488 PS
bus interface can be added at any time for less than the cost of the original unit. With /

Keithley, you buy only what you need, when you need it. The Isolated $ 2 9 5 QE 4$
TJ

2

L J
IEEE-488 Output is for Models 177, 179 and 179-20A. /

A full line of accessories is available to extend

the capabilities of all Keithley DMMs. -

Model 1010: Single Rack Mounting Kit . ... ............. ..555 Model 1682: RF Probe . . .. .. ke e s v e 170
Model 1017: Dual Rack Mounting Kit . . .. .............. .. 90 Model 1683: Universal Test Lead Kit with 14 tips . ......... .10
Model 1600: High Voltage Probe (40kV) . ... ......... ... .. 5125 Model 1684: Hard Shell Carrying Case with foam insert . . . . . . .*40
Model 1651: 50-Ampere Current Shunt . . .......... .. .. ... 50 Model 1685: Clamp-On AC Current Probe. . .. ....... .. o <375
Model 1681: Clip-On Test Lead Set (48in.) . .. ... ... .. .. i %6 Model 1691: General Purpose Test LeadSet ................. %6
Other DMM Accessories

130 & 179 &

MODEL 131 135 169 176 178 179-20A 177 191
Battery Pack Std. Std. Std. 1768* 1788 1788 1788

BCD Output 1792 1792

IEEE Interface 1793 1793

Spare Parts Kit 1309 1359 1699 1769 1789 1789 1779 1919
Battery Eliminator 1766 1766

Carrying Case 1304 1304 1684 1684 1684 1684 1684 1684
Calibration Cover 1913
Kelvin Leads 1641

*Battery operation is standard on Model 176; 1768 option converts Model 176/1766 (ordered with 1766 Battery Eliminator installed) to battery operation.

Model 1304: Soft Carrying Case & Stand ... ............... 10 Model 1779: Spare Parts Kit . .« v: a5 v v siswasnmssnssmismnss 75
Model 1309: Spare Parts Kit. . ........................... 30 Model 1788: Rechargeable Battery Pack . .................. $79
Model 1359: Spare Parts Kit . . . .......................... 30 Model 1789: Spare Parts Kit . . .. ...................... ..585
Model 1641: Kelvin Test Leads ........................ .. 99 Model 1792: Isolated BCD Output. . ................... .. 165
Model 1699: Spare Parts Kit. . ........... ... ... ......... 35 Model 1793: Isolated IEEE-488 Output ................... 5295
Model 1766: Battery Eliminator . . .. ...................... 40 Model 1910: AC VoltsOption . . .. ..........ooi.... 5175
Model 1768: Battery Pack .. ............................ 40 Model 1913: Calibration Cover . ......................... $35
Model 1769: Spare Parts Kit . . . 55 i 50 e sweswovessimmsamsnnss 30 Model 1919: Spare Parts Kit. . ........................... 585

Our DMM line makes
quality and choice
affordable.

Keithley Instruments, Inc. Keithley Instruments GmbH Keithley Instruments, Ltd. Keithley Instruments SARL Keithley Instruments B.V.
28775 Aurora Road Heiglhofstrasse 5 1, Boulton Road 2 Bis, Rue Léon Blum Leidsestraatweg 149
Cleveland, Ohio 44139 D-8000 Miunchen 70 GB-Reading, Berkshire RG2 ONL B.P. 60 3443 BT Woerden
(216) 248-0400 WEST GERMANY GREAT BRITAIN 91121 Palaiseau Cedex NETHERLANDS
Telex: 98-5469 (089) 714-40-65 (0734) 86 12 87 FRANCE (03480) 13643

Telex: 521 21 60 (6) 014-16-81 Telex: 40311

For more information, Circle No 164 Telex: 600933F
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Use Navy calibration-system spadework
to configure your own calibrators

Andy Santoni, Western Editor

A US Navy-developed system for
calibrating shipboard test equip-
ment is bringing to the commercial
instrument market a series of
“modules” that, although built by
different suppliers, can work
together easily to calibrate a wide
variety of instruments. Housed in
portable cases for use in the Navy
program, the Series’s IEEE-488-
bus controller and most of the
modules for calibrating oscillo-
scopes, multimeters, counters and
signal generators are also available
(or will be) in rack-mounting
versions for stationary systems.

New modules join old

In the 6 yrs the Navy’s Modularly
Equipped and Configured Calibra-
tors (MECCA) program has been in
development, four pieces of the
system have been designed and
made commercially available:

® The bus controller, currently

a version of Fluke’s Model
1720A
e The frequency-counter -cali-
brator, ArgoSystems’ Model
AS 210

® The multimeter calibrator, a
version of Fluke’s Model
5100B

® The oscilloscope calibrator, at

present a version of Tek-
tronix’s Model CG 551AP.
An earlier MECCA IEEE-488-bus
controller was produced by Instru-
mentation Technology Corp, which
has since gone out of business.
This year, three new modules will
join the family:
® A higher accuracy multimeter
calibrator, derived from
Fluke’s Model 8502A

® A signal-generator calibrator,
based on Weinschel Engineer-
ing’s Model VM-4A

® A second scope calibrator,

derived from Ballantine Labo-

EDN JANUARY 21, 1981
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The master controller for the Navy’s MECCA calibration system is Fluke’s Model 1720A,
although you can use other IEEE-488 controllers as well in the commercial version of the
system.

e .

Prompting software helps you write calibration-procedure programs for Tektronix'’s Model
CG 551AP scope calibrator.
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More than 80% of the Navy’'s needs for
DVM and DMM calibration are met by a
modified version of this Fluke Model 5100B.

ratories’ Model 6125C.

All these products aim to reduce
the cost of calibrating precision
instrumentation. In the Navy's
case, savings result from portability-
and ease of use, explains Peter
Strucker, supervisor of electronics
engineering and branch head of the
Advanced System Development
Group at the Navy’s Metrology
Engineering Center (Pomona, CA).
(The center is operated for the
Navy by General Dynamics Corp.)

MECCA'’s largest payoff has been
in calibrating shipboard instru-
ments, continues Strucker. Porta-
bility allows technicians to bring
calibrators aboard ship while in
port, rather than bringing the
instruments ashore for calibration.
In addition to reducing turnaround
time, this shipboard calibration
eliminates the potential of damage
or misalignment resulting from such
a move. Better yet, the calibration
technique eliminates the chance of
the ship’s sailing before all
calibrations are completed and all
instruments returned.

Because the equipment is easier
to use than manual calibration gear,
technicians can operate it with less
training, says Strucker. This
feature is especially important
aboard ship, where rotation of
personnel often calls for continuous
retraining.

Controller uses touch CRT

Disk-based software and a
touch-sensitive CRT screen provide
the Fluke Model 1720A controller

58

A rubidium standard is at the heart of ArgoSystems’ frequency-counter calibration set. Its
10-MHz output goes to all the plug-ins in the portable mainframe.

with its ease of use. (In the earlier
Instrumentation Technology con-
troller, a tape drive and plasma-
panel display were configured to
provide the same features.) In its
commercial version, the controller
costs $8900 or more and includes a
floppy-disk drive, 24k bytes of RAM
available for user programs and an
“electronic disk”—a file-structured
semiconductor memory that stores
128k or 256k bytes of data from the
floppy. This unit functions as
working memory to speed file
access, permit disk duplication and
increase reliability.

The controller’s touch-screen
CRT display allows an operator to
run an instrument system without
using a keyboard and thus prevents
operators from making unautho-
rized software changes. Prompting
software provides graphics-
generated boxes on the screen so
the operator need only touch the
screen to make a choice—like
checking off the correct box on a
multiple-choice test.

Naturally, because the other
modules in the MECCA system are
controlled over the standard
IEEE-488 bus, you can also use
other units, from interface boards to
complete computer systems, as bus
controllers for MECCA configura-
tions. However, such systems
sacrifice Model 1720A’s touch-
screen control and perhaps other
features as well. (For a description
of available IEEE-488-bus control
hardware, see EDN, November 5,
1980, pg 69.)

The key to a MECCA system,
though, is the calibration-procedure
software: MECCA’s operating
system provides a learning mode
and a running mode. Procedure
disks contain instructions for
calibrating specific instruments
with step-by-step, hand-holding
directions for less skilled techni-
cians and less explicit directions for
experienced operators.

Strucker explains that beginners
need detailed directions to avoid
making errors, whereas well-
trained technicians need less
prompting; otherwise they grow
bored. “Some users don’t like
complete automation,” he says,
adding that they want to have
something to do so they can feel that
they’re part of the operation.

Good tryout results

MECCA hardware and software
have been in the field for about 1 yr
now, and with more than 50 systems
in operation, notes Strucker, the
equipment has proven itself effec-
tive, even though some learning is
still required.

The alternative to a MECCA
system (see box, ‘“Calibration-
system alternatives”) is a manual
one operated by a qualified
technician—a person becoming
increasingly difficult to find and
pay, says Thomas O’Brien, program
manager in the Systems Analysis
Group at ArgoSystems. And
especially in frequency-counter
calibration, the alternatives are
usually not portable, require

EDN JANUARY 21, 1981



New dc servo motor lines for
incremental motion control.

Super Minertias provide the highest possible speed of response.

With two new lines of high perfor-
mance dc servo motors, PMI can now
offer you the specific motor best suited
for your incremental motion control
applications.

Both of these motor lines were
designed and priced for OEM
equipment requiring rapid stop-start
capability and precise positioning
accuracy. Typical applications are:
magnetic tape transports, serial
printers, card readers, word process-
ing typewriters, document handling
equipment, computerized typesetting
and X-Y positioning drives.

Super Minertia™ motors.

These ironless cup-armature dc
motors provide the highest possible
speed of response in low inertia load
applications.

EDN JANUARY 21, 1981

They have mechanical time
constants of less than one millisecond
with motor inertias as low as 0.00017
0z-in-sec?.

With no rotating iron, armature
inductance is in the range of 50-100
microhenries, electrical time constants
are typically 0.1 millisecond or less and
high pulse torques can be obtained
without field demagnetization.

Mini Minertia™ motors.

These low cost dc servos have peak
torque ratings from 16.7 to 347 oz-in,
mechanical time constants of 3to 12
milliseconds and total motor inertias
from 0.0002 to 0.025 oz-in-sec?.

A special armature design greatly
reduces cogging to provide smooth
torque at low speeds and excellent
positioning accuracy. Thermal time

For more information, Circle No 29

constants of ten minutes or more
provide motor protection for short
term overloads.

Nine standard models are available,
from 1.5" to 3.35" in diameter.

Tachometers/drive electronics.

Both Mini Minertia and Super
Minertia motors can be supplied with
analog and optical tachometers.
Compatible pulse-width-modulated
servo amplifiers to operate these
motors at maximum performance are
also available from PMI.

PMI Motors, 5 Aerial Way, Syosset,
NY 11791. Phone (516) 938-8000. A
division of Kollmorgen Corporation.

PMI Motors

Moving ahead in motion control.
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lengthy warmup and manual
calculation of such important factors
as drift rate, and ignore important
parts of the calibration procedure,
(such as sensitivity testing) while
concentrating on accuracy.

ArgoSystems’ MECCA Model AS
210, though, comes in a portable
carrying case and weighs only 26
lbs, warms up to a frequency offset
less than one part in 10" in less than
10 min, can calculate drift rate per
year, day or hour, and provides
accurate frequency and level
outputs for testing amplitude
sensitivity.

The $26,845 AS 210 system
(mainframe plus five plug-ins) is
housed in a Tektronix Model TM 515
mainframe that ArgoSystems has
extensively modified. In it, the TM
515’s power supply and backplane
are replaced with a module that
combines a new power supply and
backplane with a rubidium frequen-
cy standard. The new backplane
assembly distributes the 10-MHz
standard frequency, power and
control signals and is designed with
connectors offset from the TM 515’s
connector positions so that a user
can’'t plug in the wrong modules.

Rb standard fixes frequency

The rubidium standard in the
$10,335 AS 210 mainframe uses a
higher propagation mode than most
similar devices from Hewlett-
Packard Co and other sources.
Thus, it achieves smaller size. The
tradeoff lies in accuracy: This
parameter lies within 3x10™"
frequency retrace after turn-on for
the AS 210, compared with better
than 2x10" for HP’s $9250 Model
50656A rubidium frequency stan-
dard, for example.

Another part of the AS 210
configuration is the $3990 Model AS
210-01, a dual-width pP-based
plug-in controller for the AS 210
system, programmable through its
front panel or over the IEEE-488
bus. Built-in drift-rate-calculation
programs produce per-hour, -day or
-year calculations and display those

60

values on the front panel.

A Self Test mode checks not only
the controller’s major operating
parameters, but also those of other
installed plug-ins. Battery backup

for the unit’s real-time clock and
RAM is included.

Model AS 210-02 ($2190), another
piece of the ArgoSystems frequen-
cy-calibrator module, is a single-

Calibration-system alternatives

Although taking advantage of the Navy’'s development work and
buying similar equipment for your calibration requirements might
offer the advantages of portability, programmability, compatibility
and relatively low cost, other approaches to calibration might be
more appropriate for your needs.

You must decide, for example, whether your instruments need the
precision and versatility available with MECCA calibration equip-
ment. Otherwise, you could be better off with lower cost equipment,
such as Data Precision's $1595 Model 8200 voltage calibrator or
Global Specialties’ $225 Model 4401 frequency standard.

On the other hand, you might need even higher precision than
MECCA components can achieve. In that case, you could look into
equipment such as Hewlett-Packard’s Model 5061A Option 004
cesium-beam atomic frequency standard, a $23,700 instrument with
accuracy of +7x107'2, or Ballantine Laboratories’ Model 1600A
automatic balancing ac/dc transfer standard, a $5295 instrument
with 5-Hz to 30-MHz frequency range and 0.01% basic accuracy.

As part of this latter approach, you can buy precision voltage
dividers, standard voltage cells and potentiometers from Julie
Research Laboratories. And if you don't want to design your own
calibration system, you can also obtain turnkey automated
calibration systems from Julie Research or from Fluke.

Turnkey automatic calibration systems /ike this Julie Research Locost 106 provide
an alternative to designing your own calibration equipment.
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width plug-in that lets you compare
the frequency of the internal
standard with those of as many as
six external sources. You can store
up to 500 samples for computing
warmup, drift-rate and aging
characteristics. And Model AS
210-03 ($4445), a single-width
plug-in frequency generator, oper-
ates over 1 to 500 MHz and a 60-dB
dynamic range. Its output-level
accuracy lies within 10% to 300 MHz
and within 15% at 400 or 500 MHz.

A digital-delay generator, the
$3990 Model AS 210-04 provides a
selectable time interval between a
reference pulse and a delayed pulse.
Its outputs can produce —2.5V to
+2.5V into 50Q with rise and fall
times less than 3 nsec. Finally,
Model AS 210-05 ($1895) is a battery
pack and recharger that provides at
least 3 hrs of standby power (which
can be required in precision
frequency measurements where low
ac-line voltages or dropouts are a
severe problem).

DMM calibrator meets most needs

Other elements of the MECCA
system are equally versatile. For
example, for calibrating DMMs, the
modified Fluke 5100B meets 80% of
the Navy’s needs, says Strucker.
And Fluke should have a higher
accuracy DMM calibrator with
true-rms capability this year to
meet the other 20%.

The $7495 Model 5100B provides
sources for dec and ac voltage and
current as well as resistance. It can
calibrate devices ranging in com-
plexity from 1-function panel
meters to autoranging multimeters
with resolution as high as 4% digits.

The instrument’s wP can calculate
whether an instrument under test is
within tolerance, no matter what
form you use to express tolerance:
volts, amps, ohms, decibels or
percent. IEEE-488 and RS-232C
interfaces cost $400 each.

Model 5100B features basic de
accuracy of *(0.005% of
setting+0.001% of range+5 pnV)
and ac-voltage accuracy of +(0.05%
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AND AMPLITUDE CALIBRATOR WODEL 8125C

In the second round of MECCA procurements, the Navy selected a modified version of |
Ballantine Laboratories’ Model 6125C as a scope calibrator.

of setting+0.005% of range+50 V)
from 50 Hz to 10 kHz and +(0.08%
of setting+0.008% of range+50 pV)
from 10 kHz to 50 kHz. Accuracy on
de-current ranges is *=(0.025% of
setting+0.0025% of range+0.01
pA), and it’s £(0.07% of setting +
0.01% of range+2 WnA) on
ac-current ranges. Finally, accuracy
equals +0.005% on most resistance
ranges. A $1500 wide-band option
broadens the ac frequency range to
10 Hz at the low end and 10 MHz at
the high end.

Scope cal also grows easier

The standard MECCA scope
calibrator is a version of Tektronix’s
Model CG 551AP, although a
follow-on order has gone to
Ballantine Labs for a version of its
$5950 Model 6125C time and
amplitude test set with IEEE-488-
interface option. The $12,000
Tektronix instrument, a 3-wide
plug-in for the firm’s TM 500 Series
mainframes, won’t plug into
ArgoSystems’ modified case but will
work in any of Tektronix’s standard
cases, including the $380 portable
model.

This calibrator checks an oscillo-
scope’s vertical gain, horizontal
timing and gain, vertical bandwidth
and pulse characteristics, probe

accuracy and compensation, cur-
rent-probe accuracy and calibrator-
output accuracy. And along with
governing operator actions and
generating calibration signals,
Model CG 551AP’s software can
take over many measurements of
oscilloscope error and comparisons
with the user’s permissible stan-
dards. A Scope Cal Procedure
Development Aid Program simpli-
fies generating calibration pro-
grams by prompting a technician to
set up the instrument’s front panel
for each test condition; it also learns
these settings to generate the test
program.

The MECCA scope calibrator
from Ballantine offers amplitudes
from 30 pV to 220V ac and 300 pV
to 220V dc as well as four
crystal-controlled standard square-
wave frequencies from 10 Hz to 10
kHz to check oscilloscope ampli-
tude, attenuator compensation,
scope and frequency-counter trig-
ger sensitivity and voltmeter
accuracy. In the Amplitude Devia-
tion mode, you can vary the output
amplitude until the square wave
aligns with the graticule marks on
the scope under test, then read the
scope deflection error on the
calibrator’s LED display with a
resolution of 0.01% over a 10%
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A-G GAPAGITORS TO PLEASE

WEIGHT WATGHERS, ENERGY SAVERS,
AND HARD-NOSED REALISTS.

Sprague Type 325P Metallized-Film A-C Capacitors are much smaller,
much lighter, and more reliable than oil/paper types.

These capacitors are an excellent choice for
new equipment designs or as replacements of
larger, heavier oil/paper types in split-phase
motor, appliance power factor correction, and
allied general-purpose applications.

Utilizing metallized-polypropylene rather
than bulkier aluminum foil and paper, they pro-
vide substantial size and weight advantages.

For complete technical data, write for Engineering Bulletin 4710B to
Technical Literature Service, Sprague Electric Co., 491 Marshall St.,

North Adams, Mass. 01247.
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THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS ﬂ

The polypropylene dielectric employed has
a very low dissipation factor and minimizes
heat rise.

Type 325P Capacitors are identified by Un-
derwriters’ Laboratories, Inc. as recognized
components under its Component Recognition
Service. Capacitance values range from 4 to
70uF at 330 and 370V, and 4 to 50 .F at 440V.

4SP-0159
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THE MARK OF RELIABILITY
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ArgoSystems Inc
884 Hermosa Ct
Sunnyvale, CA 94086
(408) 737-2000

Box 43210

Circle No 317 Circle No 320 (212) 245-2727
Circle No 323

Ballantine Global Specialties Corp

Laboratories Inc 70 Fulton Terrace Tektronix Inc

Box 97 New Haven, CT 06509 Box 1700

Boonton, NJ 07005
(201) 335-0900
Circle No 318

| Data Precision
Electronics Ave

I Danvers, MA 01923
(617) 246-1600

| Circle No 319

John Fluke Mfg Co Inc

Mountlake Terrace, WA 98043
(206) 774-2211

(203) 624-3103
Circle No 321

Hewlett-Packard Co
1507 Page Mill Rd
Palo Alto, CA 94304
Phone local office
Circle No 322

Julie Research
Laboratories Inc
211 W 61st St

New York, NY 10023

Beaverton, OR 97075
(800) 547-1512
Circle No 324

Weinschel Engineering Inc
1 Weinschel Lane
Gaithersburg, MD 20760
(301) 948-3434

Circle No 325

e e

deviation range.

A time-mark generator provides
crystal-controlled timing pulses in
1, 2, 5 sequence from 50 sec to 2
nsec, extended to 1-nsec (1-GHz)
markers with the $125 optional
61251A multiplier accessory. A
trigger-output square-wave signal
from 1 sec to 100 nsec is also
provided; the time markers and
triggers are gated to be time
coincident.

The instrument also provides a
Variable Time mode, which lets you
align the time-mark spacings to
your scope’s graticule lines and read
the scope time-base error directly
over a *=10% range with 0.01%
resolution.

Sig-gen calibrator coming

The final piece of the MECCA
system currently in the works is a
signal-generator calibration pack-
age from Weinschel Engineering.
The instrument, scheduled for
delivery to the Navy this year and
to be available as a commercial
product in 1982, is based on
Weinschel’s $65,000 Model VM-4A
pwP-controlled dual-channel receiv-
er, with frequency counter, power
meter and modulation analyzer
added.

The single-channel Model VM-24,

housed in two portable cases,
measures output attenuation,
power, frequency and AM and FM
characteristics over 10 MHz to 18
GHz. EDN

NEXT
TIME |

EDN's February 4 issue will feature
a Special Report on switching
power supplies, plus useful
articles on

* A versatile over/undervoltage-
protector IC

* The design of a low-cost but
highly accurate electronic
watt/watt-hour meter

*A program for performing
network analysis on a desktop
computer

¢ The modeling of memory-system
reliability

e Techniques for holding pro-
ductive meetings

. and much more. Also look for
preview coverage of ISSCC 81 and
a news roundup of the latest prod-
uct developments in small rigid-
and floppy-disk drives, plus our
regular Design Ideas, uC Design
Techniques and Looking Ahead
departments. You can't afford to
miss this issue!
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% odbye to your
old Ana og RMS Voltmeter.

And say hello to Fluke’s
family of True RMS
Digital Voltmeters at
analog prices. The ad-
vantages of a digital
voltmeter’s speed and
accuracy have finally
come to wideband true
rms measurements.
Thanks to an exclusive
Fluke-designed micro-
electronic chip, you can
now make true rms measure-
ments with an ease never before
possible—and starting at just $1195*

Try this on your old analog meter.
Each model boasts an autoranging
LED display of volts (3% digits) or dB
(4% digits) with 0.5% midband accur-
acy. An exclusive “dial-a-reference” fea-
ture lets you match the instrument’s
dBm reference to the impedance of the
system you're working with. The
resultant direct reading of dBm eli-
minates time consuming calculations.
With the relative dB feature, you can
set the existing dB reading to zero
establishing the input voltage level
as the dB reference. Subsequent
readings will be indicated as = dB. All
with ac or ac+dc input coupling.

For simplified peaking/dipping
measurements, an analog meter com-
plements the digital display. Counter
and log output options are available
for your system applications.

Match the model to your mea-
surement needs. There’s no compro-
mise when buying a Fluke True RMS
Voltmeter. The 8920A and 8921A boast

*U.S. Prices Only

i Fshmi_}

10Hz to 20 MHz specifications with a
2mV range to 2 MHz. Choose the 8920A
with a BNC input or, for floating mea-
surements to 500V, the 8921A with
isolated banana jacks.

The 8922A, newest in the series,
includes design enhancements for
both audio measurements (with
specifications to 2 Hz) and rf
applications (with an
11 MHz, 2 mVrange).
Selectable 200 kHz
4 filtering enhances
- audio performance
S T by eliminatin
- "“'1’0.:; u}rllwant(-d hlggh
F=—— 7 frequency noise.

Latch them to-
gether, then put them

& on the bus. Each

e 8920-Series Voltmeter
is housed in the exclusive Fluke por-
table test instrument package. This
system allows convenient stacking and
latching of multiple instruments for
unrivaled transportability. And by

v ]

adding the new 1120A
Translator with appropriate
instrument options. you
can make your new
voltmeter IEEE-488
compatible.

See how the 8920 Series
measures up. For imme-
diate response, contact the Fluke
sales office or representative in your
area or call:

800-426-0361
If you prefer, just complete and mail
the coupon below.

FLUKE

®

" For more information, Circle No 117

[
IN THE U.S. AND NON-
EUROPEAN COUNTRIES:

John Fluke Mfg. Co., Inc.

PO. Box 43210 MS #2B

Mountlake Terrace, WA 98043

(206)774-2481

Telex: 152662

[0 I'd like a demonstration.

O Please send me information on
8920-Series True RMS Voltmeters.

[ Please send 1120A IEEE-488 Translator
information.

IN EUROPE:

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands
(013)673-973

Telex: 52237

Name ¥ y it L SR
Title - 77Mail Stﬁ;} e - St
g'Awrxly);xrl)' 5 iy o, B e
Address b Wiy St T
City State k @), e
Telephone ( ) ; Ext.

For technical data circle no. 117 EDN2 1181

in reader service card




smart
power

for ATE!

PROGRAMMABLE POWER FOR YOUR AUTOMATIC TEST EQUIPMENT

KEPCO series

power supplies

= programmable from |IEEE-488 bus with Kepco
digital interfaces

= automatic crossover voltage and current stabilization
= 0.001% stabilization (load effect) :

= 0.0005% stabilization (source effect)

= programmable over-voltage crowbar with flag

= fast programming capability

®= five groups, 50 Watts to 1000 Watts

250 WATT MODEL
50 & 100 WATT MODELS

e e T
KE p c D ® For complete specifications, write Dept. COF-12
N A, i A T A S e

KEPCO, INC. » 131-38 SANFORD AVENUE + FLUSHING, N.Y. 11352 U.S.A. » (212) 461-7000 » TWX # 710-582-2631 « Cable: KEPCOPOWER NEWYORK
For more information, Circle No 32




Technology News |

Fiber-optic flashes: Receiver,
fibers, interconnect system,

computer link

Tom Ormond, Senior Editor

A single-chip optical receiver could
lead to more economical fiber-optic
computer-system data-commu-
nication links. Developed by
researchers at IBM’s Thomas J
Watson Research Center (Yorktown
Heights, NY), it employs current-
mode amplification to achieve wide
bandwidth (180 MHz) and relatively
low fabrication cost.

The current design accommo-
dates 200M-bps data rates, a
factor-of-13 improvement over
commercially available integrated
optical receivers producing logic
outputs. And anticipated advances
in silicon-chip technology could
readily extend this performance to
1000M bps.

Current-mode amplification is
well suited to integration because it
uses few resistors and places few
stringent requirements on the
device’s integrated components—
gain and bandwidth depend little on
the components’ absolute values. It
lends itself to implementation with
today’s standard logic arrays.

Reduced fiber prices could result
from a new manufacturing process
developed by researchers at Bell
Labs, Murray Hill, NJ. A variation
on the modified chemical vapor
deposition (MCVD) process, the
technique uses a plasma—an
energetic mixture containing ion-
ized atomic fragments—to speed up
preform production (an early step in
fiber fabrication).

Experimental results show glass-
deposition rates of 2.5g/min—a
factor-of-five speed increase over
the standard MCVD process. And
the technique exacts no perform-
ance tradeoffs: Transmission losses
of 3.4 and 1.5 dB/km at 0.85 and 1.2
pm, respectively, compare favor-

EDN JANUARY 21, 1981

ably with figures for today’s
MCVD-fabricated fibers.

The process is also efficient. It
uses more than 70% of the
fabrication method’s germanium
input (compared with less than 5%
in current techniques) and nearly
100% of the silicon. (Germanium is
the most expensive ingredient in
the fiber-forming process.)

A military-aircraft fiber-optic
interconnect system developed at
Boeing Aerospace Co (Seattle, WA)
is helping to demonstrate fiber
optics’ suitability for ecritical-
information transmission.

Under Navy contract, a Boeing
engineering team has redesigned an
E-3A aircraft electrical harness to
employ fiber-optics technology. The
32-ft-long hybrid harness consists of
four twisted-wire power-carrying
pairs and 20 fiber-optic communica-
tions-signal cables (including both
single and bundled fiber designs).

The engineers have also devel-
oped techniques for inspecting the
cables, plus fabrication, mainte-
nance and quality-control proce-
dures.

Fiber optics has invaded word
processing: A fiber link connects a
nC editing terminal with a printer
in Vydec Inc’s (Florham Park, NJ)
Model 4000 word-processing sys-
tem. The link, fabricated from Du
Pont Pifax P-240 cable, provides
high immunity to induced environ-
mental noise and enhanced data
security because fibers are almost
impossible to tap remotely.

Although the plastic-fiber cable is
relatively lossy, it readily accommo-
dates 30m terminal-to-printer runs.
And the fiber’s large 368-pm core
diameter has allowed Vydec to
implement the optical link using
low-cost emitters and connectors.

EDN

Precision Voltage DC Power
Supplies From Power Products
We have the reliable linear power
you need to drive most
microprocessors, op amps, RAMs and
ROMs, A/D and D/A converters, linear
and digital ICs, and a wide range of
precision instrumentation.
Features:

Low Noise (1.0mV or less).
Space-Saving Construction. Excellent
Regulation. PC Card or Chassis
Mountable. Two Year Warranty. Quick
Delivery—Small Quantities Shipped
Three Days ARO.

Single Output Models
1-9 OEM QTY.

Volts Amps Price Price
5VDC 500mA $59 $35.40
5VDC 1000mA $79 $47.40
5VDC 2000mA $99 $59.40

Dual Output Models
+12VDC 120mA $59 $35.40
+12VDC 240mA $79 $47.40
+12VDC 400mA $99 $59.40
+15VDC 100mA $59 $35.40
+15VDC 150mA $69 $41.40
+15VDC 200mA $79 $47.40
+15VDC 350mA $99 $59.40

Triple Output Models
5VDC 500mA
~15VDC 100ma 395 183700
5VDC 1000mA
+12VDC aggmA $129 $77.40
5VDC 1 mA
+15VDC 150mA , [ 3122 L] 87740

Consult Factory for OEM Discount Schedules

Find us in EEM!

EdPower
Products

Computer Promcts, inc.

1400 N.W. 70 ST.

FORT LAUDERDALE, FLA. 33309

(305)974-2442 @ TWX 510-956-3098

For more information, Circle No 50
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We’ve got the
broadest line

of mass termination
connectors, flat cable
and tooling.

Industry standard BLUE MACS®
connectors for input-output
applications. Connectors that can
be soldered to boards. Back panel
connectors for boards or cabinets.
Connectors for dual in-line plug
configurations. Connectors for
board-to-board applications.
Daisy chain applications.

And many more!

A complete line of standard and
jacketed BLUE MACS® cables for
intra or inter cabinet wiring, cables
for high flex life application, and a
variety of cable structures for EMI
and RFI protection requirements.

The industry’s largest package

of IDC mass termination hand
tools, some with interchangeable
dies, manual bench presses and
pneumatic tooling.

So give us a call for complete
information. Or send for our
FREE 116-page catalog.

When your needs involve any
kind of mass-assembled flat cable/
connector system, contact the
company that has it all.

T=EB/Ansley

The mass termination company.

T&B/Ansley Corporation

Subsidiary of Thomas & Betts Corporation
3208 Humboldt St.

Los Angeles, CA 90031

TEL. (213) 223-2331

TELEX 68-6109
TWX 910-321-3938

Stocked and sold through
authorized T&B/Ansley distributors,

For more information, Circle No 33







Editor’s Choice: New Products

Multibus-compatible interface card
turns pC into 488-bus controller

Model ZT85/38 GPIB controller
card adds IEEE-488 controller,
talker and listener capability to
Multibus computers. It allows
you to transfer data from the
host CPU at up to 250k
bytes/sec.

Compatible with SBC 80/XX,
SBC 86/XX and MDS 800
microcomputers, the card com-
plies with the IEEE-796
standard  for  Multibus-
compatible systems. It contains
8k bytes of static RAM for
buffering or other use; this
memory can reside on any
8k-byte boundary within the
system’s 20-bit-memory-address
space and can overlap other
system memories using the
Multibus INH1 protocol. You
can access the RAM as 8-bit
bytes or as 16-bit words on even
byte boundaries.

Restrict I/O decoders

Input/output facilities include
32 I/0 addresses locatable on
any 32-port boundary within the
card’s 16-bit-1/0-address space.
You can restrict the unit’s I/0
decoders to an 8-bit address to
provide compatibility with older
Multibus-based boards; I/0
ports are accessed only as bytes.

Software driver routines
($125) for DMA and non-DMA
operation modes are available on
8-in. single-sided floppy disks.
Operating-system formats in-
clude CP/M in single-density
versions and ISIS in single- or
double-density forms.

The card’s 16 GPIB interface
lines are terminated with Texas
Instruments transceiver ICs to
provide 400-mV input hysteresis
and 0.5V output at 48 mA. Bus

Control 488-bus instruments and peripherals with a Multibus computer and the
ZT85/38 interface board, which lets you transfer data at up to 250k bytes/sec.

voltage equals 2.6 to 3.75V with
open-collector or 3-state driv-
ers.

Cable option available

The card’s standard cable is
2m long and has the GPIB-
standard stackable male/female
connector at one end. Option 557
($50) substitutes a 1m cable with
a panel-mount female connector
and metric-threaded standoffs.

Data-transfer rates spec at

250k bytes/sec under DMA
control, 40k bytes/sec with
programmed I/O and 20k
bytes/sec (command rate) with
the GPIB ATN control line
asserted. The card operates
from a 5V power supply and
draws 2.8A typ, 4.1A max.
$1200.

Ziatech Corp, 2410 Broad St,
San Luis Obispo, CA 93401.
Phone (805) 541-0488.

Circle No 450

EDN'’s February 4 issue will feature
a Special Report on switching
power supplies, plus useful
articles on

* A versatile over/undervoltage-
protector IC

* The design of a low-cost but
highly accurate electronic
watt/watt-hour meter

* The modeling of memory-system
reliability

NEXT

EDN: Everything Designers Need

TIME

e Techniques for holding pro-
ductive meetings

..and much more. Also look for
preview coverage of ISSCC 81 and
a news roundup of the latest prod-
uct developments in small rigid-
and floppy-disk drives, plus our
regular Design Ideas, uC Design
Techniques and Looking Ahead
departments. You can’t afford to
miss this issue!
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But if your system is ready for the 215 Mbyte floppy % &
today not next year—and, if you need access speeds at ¢#
least three times faster than you have today—and,
if you want data integrity that will make you forget
every bad thought you ever had about double
sided heads —then there is only one choice. You ¥
need the PerSci 299B, the IBM compatible,
microprocessor-controlled flexible disk drive
with hard disk performance.

299B eliminates destructive media
“hubbing) simplifies operation and, allows

w for complete computer control. And micropro-

' cessor controlled self diagnostics make drive

. maintenance easy.

o i And You Can Get It Maybe best of all, the PerSci 299B

Four Heads and Fast Positioning Look at PerSci’s gutsy is not pie-in-the-sky. It's a quality-manufactured, dynamic-

design. Four heads reading both sides of two diskettes in ally tested reality with more than 12,000 operating spindles
a C_h35515 the size of a standard drive. That gives you two in the field. There’s also a single sided version and a line
drives in one (at only $725 a spindle) for a total of 214 of controllers to back it up.

Mbytes of formatted and removable data storage. And Somebody once said you get what you pay for. He
using high accuracy, “big disk” voice coil positioning, probably owned a PerSci. Now, we'd like to talk to you.

the 299B seeks data at a rate of 76 tracks in only 100 ms PerSci, Inc., 12210 Nebraska Avenue, W. Los Angeles,
(including settle) with virtually no media wear. It's the California 90025. (213) 820-7613.

worlds fastest floppy. R

Microprocessor Controlled and Autoloading PerSci's supe-

rior patented read/write electronics allow the 299B to bl

read all double density codes without (as well as with) PERSCI C?er;%r::ioxsl Zhead.

write precompensation. Only PerSci and IBM can do it—

so 2D interchange is assured. Diskette autoload on the
For more information, Circle No 37



Editor’s Choice: New Products

18-bit resolution with 16-bit linearity
results from MDAC’s switching scheme

Achieving high linearities at
high resolutions is difficult in
any multiplying-DAC design,
especially for a 16-bit-linear,
18-bit-resolution device. And
the problem doesn’t lie in the
resistor network, which can be
laser trimmed. The CMOS
MP370 solves this problem,
though, thanks to a novel
switching design.

An n-bit DAC generally
requires n switches that turn n
voltage (or current) sources on
or off, depending on which bits
are HIGH or LOW. Hence, such
a DAC can generate 2" discrete
output levels.

But therein lies the problem:
In a 10-bit DAC, for example, a
1% MSB error causes a 0.5%
output error; the same 1% shift
in the LSB causes only a 0.001%
output error. Thus, whatever
the intended DAC performance,
the MSB causes the accuracy
problems.

More switches, less errors

To deal with this difficulty,
the MP370 adds switches. For if
three lines decode an MDAC’s
top two MSBs, the maximum
single-switch-induced output
error drops from 0.5 to 0.25%.
Similarly, decoding three MSBs
with seven lines reduces switch
sensitivity by a factor of four.
And serving four MSBs with 15
lines produces a factor-of-eight
improvement.

At this point, the law of
diminishing returns takes over.
And that’s where the MP370’s
manufacturer stopped: The
device’s top four MSBs are

Additional switches combine with extra current sources and resistors to provide the
MP370 18-bit CMOS MDAC with true 16-bit linearity. Decoding the unit's four MSBs
with 15 switches reduces switch-induced errors by a factor of eight. A companion
MDAC, the 16-bit MP9331, also achieves a 16-bit linearity.

5%; 14 switches handle the
remaining 14 bits conventional-
ly. The result? 18 bits you can
use.

Two chips reside in the
MP370’s 28-pin hermetically
sealed metal DIP. One contains
the 29 resistors employed in the
4-MSB decoding scheme and a
conventional R/2R ladder for the
remaining 14 bits. The other
chip, the workhorse, houses all
of the switches along with two
8-bit input storage registers and
latch-control logic.

Speed remains high

The MDAC requires one 15V
nominal supply at 60 mW max.
Speed isn’t sacrificed to low
power consumption or high
resolution; the device’s small-

major code transition—is 2 psec
to 0.01% FSR.

A full 2- and 4-quadrant
multiplier, the hybrid specs an
input reference-voltage range of
+25V. Digital inputs are DTL,
TTL and CMOS compatible. The
device achieves a noteworthy
integral linearity of +0.0008%
(16 Dbits) and differential
linearity of +0.0004%.

Two temperature ranges are
available: The -B version
operates over —55 to +125°C;
the -C unit spans 0 to 85°C. Both
types are second sources to
Hybrid Systems Corp’s DAC370
family. MP370C, $159; MP370B,
$470 (100).

Micro Power Systems Inc,
3100 Alfred St, Santa Clara, CA
95050. Phone (408) 247-5350.

decoded by 15 switches that signal 3-dB bandwidth specs at Circle No 451
must be matched to within only 1 MHz, and settling time—for a
73
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Motorola matches
the display module
to your application
and budget

Every Motorola module, from 5" to 23", is available in
a variety of configurations and electrical specifications
to meet the most diversified customer needs. It is this

flexibility—adapting basic design to individual user Motorola
specs—that has kept Motorola in the forefront of displays the
CRT display technology. character
The result is the best possible value for your of your
information display dollar—real value measured in business.
performance, reliability, experience and service

support—value designed to complement the time

and money you've put into your terminal and @ MOTOROLA INC.
its application.

The reliability of Motorola displays is measured in 1299 E. Algonquin Road
demonstrated and calculated MTBF. Samples of every gfgf‘;g”;f’gégbw i

model are continuously monitored to duplicate
customer life tests, assuring you top performance year
after year. Write or call Motorola Display Systems.

For more information, Circle No 38
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Editor’'s Choice: New Products

25W encapsulated switchers
compete with 5W linears

Series 325 encapsulated off-line
20-kHz switchers sport three
outputs and an $89 price tag,
making them price competitive
with 5W 3-output encapsulated
linear supplies.

The 14-0z, 2.75%X4x1.375-in.
supplies come in two versions:
Model 325 furnishes 5V at 4A
and =12V at 200 mA, and Model
326 furnishes 5V at 4A and
+15V at 200 mA. Both units
operate from 85 to 135 or 170 to
260V (47 to 470 Hz) inputs.

Schottky rectifiers and a
half-bridge rectifier provide 80%
efficiency independent of load,

L

SWITCRING
POWER SUPPLY
+ille/e.0

+IVOE/0.20

although the primary output
requires a 10%-rated load (min)
to ensure regulation. At rated
output, surface temperature
rises 10°C.

Basic specs include =*0.1%
line regulation, *0.2% load
regulation and +0.02%/°C tem-
perature coefficient. Transient
response to within 1% of final
output level is less than 300
wsec. Additionally, the switch-
ers provide 1500V ac I/0
isolation and 16-msec hold-up
time after loss of ac power, and
they deliver rated output in —25
to +70°C temperatures.

Overvoltage protection and
current limiting come standard.
Noise and ripple equals 50 mV
p-p or 10 mV rms on the
primary output; the secondary
outputs’ series-pass regulators
reduce their noise and ripple
spec to 5 mV rms.

Encapsulated for performance

Each supply is assembled on
one pc board and epoxy
encapsulated for resistance to
vibration and adverse atmos-

MADE IN USA

Offering a 25W rating in a 2.75x4x1.375-in. package, Model 325 delivers 5V and
+12V outputs. The off-line switcher operates on 85 to 135 or 170 to 260V ac inputs and

features epoxy encapsulation.

pheric conditions. These me-
chanical features, plus the use of
polynylon wire, metal-film
resistors and derated electroly-
tic capacitors, result in an MTBF
spec of 45,000 hrs, per
MIL-HDBK-217B.

Solder pins and two 4-40
threaded inserts molded into the
case facilitate pe-board mount-
ing. The switchers are pin
compatible with competing
linear supplies but have larger
footprints (although they weigh

less).

One feature you won’t find on
these switchers is extensive
shielding and input line filter-
ing. The manufacturer claims
that because built-in switcher
filters usually don’t ensure
compliance with FCC and VDE
specs, power-supply users
generally furnish their own
filtering when necessary.

Power General, 152 Will Dr,
Canton, MA 02021. Phone
(617) 828-6216. Circle No 452

JOB SHOPPING?

Check EDN’s Career Opportunities
EDN: Everything Designers Need
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Flat cable any way you want it.

Count on Parlex for flat cable, exactly to your specifica-
tions. Any size and number of conductors, round or flat.
Wide choices of insulating materials. Shielded or unshield-
ed. Many jumper configurations. Cable terminated in flex
circuits, connectors, printed circuit boards. All done in our
plant, in quantities from prototype to high volume.

Al

Use Parlex flat cable, flex circuits, multilayer boards, PC
boards, or combinations of each to reduce costs and simpli-
fy packaging. Increase compactness and reliability. Save on
assembly and testing. Questions? Phone us. Our intercon-
nection specialists have the answers. Parlex Corporation,
145 Milk Street, Methuen, MA 01844. Tel: 617-685-4341.

Write for handy reference catalog 777,
Parlex Products and Capabilities.

For more information, Circle No 39

CORPORATION
® Flexible circuits @ Flex-hardboard combinations @ Flex-multilayer combinatioiis ®Flat cable ®Thick film hybrids
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uC Design Techniques

EDN Software Note # 61

Print decimals without leading zeros

Robert D Grappel
Hemenway Associates Inc, Boston, MA

Printing decimal values with leading zeros can make
a printout confusing to read. The code shown in Fig 1
provides a neat and efficient way of eliminating these
leading zeros. Although it was written for use in a
PASCAL compiler for the Z8002, it works just as
well in other environments.

The flowchart shown in Fig 2 illustrates how the
program works. The two key points are the division
by 10 at OUTD2, which returns both a quotient and a
remainder, and the use of the stack to store digits as
they are computed.

Beginning at OUTD, the algorithm initializes a
digit counter to zero. It then tests the sign of the
value under consideration. If the sign is positive, the
program jumps to OUTD2; a negative sign causes
the routine to output a minus sign and then negate
the value.

At OUTD2 the routine divides the value by 10 and
converts the remainder, a value between zero and
nine, to an ASCII digit. Then it increments the digit
counter and pushes the ASCII digit onto the stack.

* subroutine to print signed 32-bit values in decimal
* with leading-zero suppression
* coded for the Z8002 processor
* assumes: 32-bit signed value in RR10
* subroutine TYWR outputs ASCII char in RLO
*
3*
0UTD CLRB RH1 init digit counter
TEST R10 value positive?
JR PL,0UTD2 if o, skip
*
LDB RLO,#'=" if not, output minus sign
CALL TYWR
COM R10
COM R11 negate RR10
ADDL RR10,#1
*
0UTD2 EXTSL RR8 sign of RR10 into RRS8
DIVL RQ8,#10 divide value by 10
LD R2,R9 get remainder into R2
ADDB RL2,#'0" make RL2 into ASCII digit
INCB RH1 bump digit counter
PUSH @R15,R2 stack digit
TESTL RR10 quotient=07?
" JR NZ,0UTD2 if not, loop
0UTD3 POF RO,@R15 unstack a digit

CALL TYWR
DBJNZ RH1,0UTD3

output the digit
loop through digits

¥*
RET done

Fig 1—Suppress leading zeros with this simple Z8002 assem-
bly-language routine.

< OuUTD ’

Y
CLEAR DIGIT COUNTER

i

PRINT MINUS SIGN
NEGATE VALUE (2's COMPLEMENT)

A Y
(outp2 ‘r“ i

NO YES

\4

DIVIDE VALUE BY 10
CONVERT REMAINDER TO ASCII DIGIT
INCREMENT DIGIT COUNT, PUSH DIGIT

ONTO STACK

< J‘ ouTD3 ’
A

POP DIGIT FROM STACK
PRINT DIGIT
DECREMENT DIGIT COUNT

YES @

RETURN

Fig 2—Dividing by 10 at OUTD2 returns both a quotient and a
rernainder.

NO

If the quotient is zero at this point, the routine goes
to OUTD3 to output the stacked digits. If the
quotient isn’t zero, though, the routine loops to
OUTD2 for the next digit.

The output routine at OUTD3 uses the digit
counter to keep track of the number of digits that it
must print. After producing a digit, it decrements
the counter; when the counter equals zero, no digits
remain to be printed.

Fig 1’s routine accepts a 32-bit value passed in the
Ry register pair. It assumes the existence of a
routine (TYWR) that outputs an ASCII character
stored in register RL,. Note that the division step
uses a quad register (Rs, Ry, Ri, Ri) as one
operand. EDN
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uC Design Techniques

P evaluation kit forms half-duplex interface

Brett Roberts
Fairchild Camera & Instrument Corp, Syosset, NY

The Motorola 6800 wP evaluation kit can serve as a
half-duplex interface to a teletypewriter when
provided with a minimum amount of added hard-

ware. You need only furnish three power supplies,
three ICs, two switches, a fuse, a power-on
indicator, a metal box, four tip jacks, one connector,
seven resistors and two capacitors.

The interface (Fig 1) provides no extra features.
However, you could easily add a 7-segment display
for operator messages or even upgrade the circuit

. 4 (26 mA
I T | CURRENT LOOP)
I . REMOTE
| 14 3 10 910 910? | 7/ CONNECTOR (2 FT SHIELDED WIRE)
' -vO—{ ¢, 3 . - b A ALy
6850 55110 MICRO BD I NEW RESET
ICy3 l——-1 12 4 SWITCH
6 s 2 4 s 51052 l [¢
51:» 51 i 225
7 65 E mg
4 L — — 3 L
l L E0 L O, =
l ; 8 Es(-\o A l IC
4
o Aok iCyoJumpers | s
5 W —W I
5k L
ICs T ©—e Jy 25 57
555 | 5V =
. J7 §J5 Jg
| > | 5 8 2 GND [ ) —5v| I
= TR = P -
l -L l | PS, PS, = | “ps;f
—— +5V -5V +12V
ik e F | AC AC AC
6800 KIT Il L
MEK6800 D2AT == l
NOTE: <. 3A
CUT PIN 4 OF IC,3 BEFORE MAKING AC o—OoN\ L
CONNECTIONS TO IC,, REMOVE PLUG C
OLD RESET SWITCH, THEN
INSTALL ICyq
Fig 1—An evaluation board forms the basis for a complete wP-to-TTY half-duplex interface.
©°°°SUBROUTINE TO DISABLE NMI INTERRUPTS®°°° 28 8D 04 INIT BSR CLFLG CLEAR DISPLAY AND FLAGS
*See NOTE 1 = 2a 01 01 NO OPS
00 86 3C DISNMI LDA A *$30 2¢ 20 52 BRA  KEY DC
% L ggg STALR DISTIRS (INIRQLORRUAGAL BOTIVE Lod °°° }SUBROUTINE TO CLEAR DISELAY BUFFER AND FLAGS®®°>
a 37 ;g;sx A SCNCTR INTR MASKED CBl ACTIVE LOW 5 e T e e
° 31 4F CLR A
°903RESTART ROUTINE®®°® TO RUN PROGRAM TYPE 0009G if‘ g; 00 CLFLG1 iz; A 0,X
3 D
09 8E A078 RESTAR LDS  *$SA078 35 8C AOlA CPX  *DIGIN4+6 E
oc BF A008 STS SP INITIALIZE STACK POINTER 38 26 F8 BNE  CLFGl
OF CE C080 LDX  *$KEYDC GO DECODE KEYBOARD 3A CE AOOC LDX  *DISBUF
12 FF A006 STX  NIO INITIALIZE NMI INTERRUPT ig l;g -;«'UA STX fSEYBF INITIALIZE XKEYBF
5 " Z F CLRDS LDA A *$7F
SRITLA AR KR A DLSE LI S E 42 B7 8020 STA A DISREG BLANK DISDLAY
15 86 FF LDA A *$FF 45 86 11 LDA A *17
17 B7 8022 STA A SCNREG =#0-PB7 OUTPUTS 47 CE AOOC LDX  *DISBUF
1A 44 LSR A 4A a7 00 CLRDS1 5TA A 0,X CLEAR OUT DISPLAY BUFFER
1B B7 8020 STA A DISREG FA0-PA6 OUTPUIS, PA7 INPUT 4C 08 INX
1E 8D E9 BSR  DISNMI DISABLE KEYBOAPL/TKACE 40 8C A0l4 CPX  *LISBUD+8 THD?
EEERLEILEEEE AT A S *NOTE 1: ALL ADDRESSES PREE I¥ED Bt
20 86 03 LDA A *3
22 B7 8008 STA A ACIAS NESET THE ACIA 50 26 F§ BNE CLRDS1
25 7F A01D CLR VFLAG INITIALIZE VFLAG 52 39 RTS
53-58 01 NOP
Fig 2—A 273-byte program performs all the necessary SSUBROUTINE TO DELAY 20 MS DR X MsS .
. ’ - WHEN ENTERING AT DLY1l THE XREZG HUST CONTAIN
interfacing tasks and leaves plenty of ROM space for your own ¢ THE DESIRED DELAY CT (APX 13USEC/COUNT)
routines. (Listing continues on pg 80.) 59  CE 0600 DLY20 LDX *$0600
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Now! Cutler-Hammer miniatures
qualified to Mil-S-83731.

Products Specialist or distributor—they know
your business. And write for our free catalog.
Eaton Corporation, Aerospace Control/Systems
Division, 4201 N. 27th St., Milwaukee, WI 53216.

Introducing the first line of miniature toggles to
qualify for Mil-S-83731 applications. Miniature
switches—mil spec approved—at a miniature
price. And theyre available now, with normal
lead times. Stocked in 1 and 2 pole configura-
tions, with standard lever or lever-lock opera-
tion.

For more information on any product in our full
line, contact your Cutler-Hammer Aerospace

Electrical/Electronic
Control

A O

For more information, Circle No 40
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08
CE LDX

08

DLY1 DEX
FD BNE DLY1
RTS
°°°2SUBROUTINE TO SCAN KEYBOARD®®°°°
EE KEYCL LDA A *$FF
8020 LDX *DISREG
00 STA A 0,X BLANK DISPLAY
I LDA A *$3F
02 STA A 2,X ALL ROWS LOW
02 KEYCL1I LDA A 2,X
00 TST 0,Xx
08 BPL KEYCL2 KEY DOWN?
40 ADD A *44
02 STA A 2,X SELECT NEXT COLUMN
co AND A *SCO
F2 BNE KEYCL1 LAST COLUMN SCANNED?
KEYCL2 RTS NO KEY BOUND
NOP
°
°€°2ROUTINE TO SCAN AND DE~ODE KEYBCARD®°°°°
DE KEYDC BSR KEYCL
FC BEQ KEYDC NO KEY CLOSED
D3 BSR DYL20
8o2¢ LDX *DISREG RESTORE X
01 LDA A *S01 SETUP SCAN FOR FIRST ROV
02 STA A 2,X
DC * KEYDC1 BSR KEYCL1 SCAN KEYBOARD, GET KEY
oA BNE KEYDC2 KEY FOUND
02 LDA A 2,X CLEARS NMI INTERRUPT
20 CMP A *3$20
E9 BEQ KEYDC LAST ROY
02 ASL 2,X SHIFT LZFT
F2 BRA KEYDC1
KEYDC2 CLR B INITIALIZE COUNTER
E3DC LDX *KEYTBL
oo KEYDC3 CMP A 0,X SEARCH TABLE
09 BEQ KEYDC4
E3F4 CPX *KEYTBL+24 END OF TABLE?
61 BEQ KEYDOI NO KEY FOUND IN TABLE
INX
INC B ADVANCE
FE BRA KEYDC3
KEYDC4 BRS KEYCL
WAIT FOR KEY RELEASE
BNE KEYDC4
JSR DLY20
NOP
NOP
NOP
NOP
NoP
LDX
WITH
1 ADDRESS LESS THAN STARTING DATA ADDRESS
INC B
INX
DEC B
BNE
TO BB
JMp
1
2
3
4
5
6
7
8
9
A
B
c
K
H
S
]
44
X
Y
Q
CR
R
G
0l
01
0l
01
01
A6 LDA
00
B7 STA
00
DF
01 NOP
86 LDAA
09

EE B6 LDA
EF 00
FO DF
Fl BD BSR
F2 E
F3 7a
F4 09 DEX
F5 26 BNE
ré 27 LOOP TO EE
F7 7E JUMP TO RESTAR
F8 ¢l
F9 03
°°°°SUBROUTINE TO DISABLE NMI INTERRUPTS°°°
°
FA 86 3C DISNMI LDA A *$3C
FC B7 8021 STA A DISCTR  INTR MASKED CAl ACTIVE LOW
FF B7 8023 STA A SCNCTR  INTR MASKED CBl ACTIVE LOW
102 39 RTS
o
H
S°°°RESTART ROUTINE®°°°
3
103 8E A078 RESTAR ILDS *£A078
106 BF A008 STS SP INITIALIZE STACK POINTER
109 CE 0080 LDX *KEYDC GO DECO KEYBOARD
106 FF A006 STX NIO INITIAL NMI INTERRUPT
°INITIALIZE KEYBOARD/DILPLAY PIA
10F 86 FF LDA A *S$FF
111 B7 2022 STA A SCNREG  PBO-PB7 OUTPUT
114 44 LSR A
115 B7 8020 STA A DISREG  PAO-PA6 OUTPUTS, PA7 INDUT
118 8D EO BSR DISNMI  DISABLE KEYBOARD/TRACE
°°INITIALIZE ACIA®®
11a 6 03 LDA A *3
116 B7 8008 STA A ACIAS RESET THE ACIA
11F 7E C080 JMP KEYDC
START .
INITIALIZATION DE;?;:?(DE
RESTART INTO
ROUTINE ASCII CHARACTER
INITIALIZE r
KEYBOARD/
DISPLAY PRINT
PIA ASCI
+ CHARACTER
INITIALIZE v
ACIA
RESTART
Y AND
REINITIALIZE
INITIALIZE
BUFFERS AND
FLAGS
SCAN
AND
o DECODE %
KEYBOARD

Fig 3—Follow this flowchart to write similar programs for other
wP evaluation boards.

for full-duplex operation.

The design’s software program (Fig 2) requires
only 273 bytes of the 2k ROM space available on the
wP board; you can enter this code directly. The
software’s flowchart (Fig 3) illustrates the few
operations the code must perform to provide
half-duplex operation.
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Qantex

IMPACT PRINTERS

150 CHARACTERS
PER SECOND

80/136 COLUMNS
'PER LINE

The Series 6000 is perfect for

applications where high reliabil-

ity at a low cost is a major con-

sideration. Microprocessorcon-
- trolled. Heavy duty operation.

Loaded with standard features.
Tractor paper feed. Multi-part
forms control. Top of form
operation. Manual paper ad-
vance control. Built-in test
capability. Cartridge ribbon.
9x7/9x9 dot matrix. Parallel or
serial interfaces. Plus more.

Contact us today for a free print
sample.

antex Division of

North Atlantic Industries

60 Plant Avenue,

Hauppauge, NY 11787

(516) 582-6060 TWX 510-227-9660

Introducing

For more information, call 800-645-5292 For more information, Circle No 41




Technological leadership.

Motorola s M68000
ily for 16-/32-b:

ce8as? .
M anageme™
Mmemory un\t

WMCE85A0
Error O erc\_\\(::u\\
Correchon

subb\e wemony

No high-performance 16-bit micro- Mmceoa0

processor gives you as much as Motorola's oMA ©
architecturally-advanced MC68000. It is

demonstrably superior to others in a much : : Mcseﬂ'l i
broader range of systems. Cruster T er

The MC68000 shines just as brightly in
the absolutely critical area, for most users,
of support in implementing the total system. MCGB'}'-" o/ Timer

Not one, but two families of system functions paranel '€
support the MC68000. Powerful new hardware :
implementation and software development ,
support systems are available, and software ‘ WMCEBT 91009550'

is extensive. serial OMA

The M68000 Family of compatible, advanced = 1 '
VLSI peripherals was defined to provide the — Mcssf"’;co\
optimum level of chip integration consistent M\-““‘P:‘ alons

!
with system design flexibility. It gives you CoNControlier

design opportunities in 16-bit and 32-bit
microcomputer systems you've never had before.

And more than a dozen of the versatile
M6800 Family peripherals also are directly
compatible with the MC68000, establishing an
effective design approach for medium-to-high-
performance systems where low-cost, 8-bit
peripherals can be used.

Key to state-of-the-art systems.

It's the newer HMOS M68000 family, though,
that offers you the capability for keeping
systems state-of-the-art for years.

The MC68120 Intelligent Peripheral Controller
was the first of these M68000 Family peripherals
to be announced. It’s a general-purpose,
user-programmable unit for local or customized
peripheral control, I/O preprocessing and satellite
processing for distributed processing. It has
many applications, including use as a file handler,

EDN JANUARY 21, 1981



he most advanced VLSI
nicrocomputer systems.

y or hard disk controller, data
ns protocol controller, CRT driver
-management controller.
led for imminent introduction
Terminal Controller, the MC68122,
patible bipolar interface Error
and Correction circuit, the MC68540
umbered MC34040). The Cluster
1inal Controller will relieve the host
rocessor of the coordinating task for
ommunications between and among terminals,
nd the EDAC circuit performs the error check/
correct function in 8-bit or

16-bit systems. It's directly

expandable to

32-bit operation.

More HMOS VLSI.

Following these,
availability is scheduled for the
VMIC68451 Memory Management Unit,
MC68450 DMA Controller, MC68230 Parallel
Interface/Timer and the MC68341
Floating-Point ROM.

The MMU provides address translation and
protection of the 16-megabyte MC68000
addressing space and can be accessed by any
potential bus master. The DMAC offers the
optimum in data transfer, and internal 32-bit
registers ensure upward software compatibility
with future M68000 Family processors. Still
other M68000 Family peripherals now planned
include a Multiprotocol Communications
Controller, a Dual-Port RAM for multiprocessing
systems or applications like CRT refresh and

disk interface
o b i buffer, a Bubble

— avale BUS Memory
Controller
\ and a serial
DMA Processor.

System development support.
It’s all right here.

System development support is equally
outstanding. The EXORmacs™ system, with its
multitasking VERSAdos™ operating system,
new-generation industry-standard VERSAbus™
microcomputer bus, multiuser and
multiprocessor support capability, resident
Pascal software, User System Emulation (USE),
extensive test and diagnostic capabilities and
many other outstanding features is the last
word in system development support.

Software support, in
addition to extensive
EXORmacs™ resident
software, includes
cross-assembler and
cross-Pascal
compiler support.

Just as Motorola
set the pattern for
the semiconductor
industry back in
1973 with the total
system approach of
the M6800 Family, the
M68000 Family raises the concept to a new level.

For more information, including an M68000
Family brochure, use the coupon provided below,
or send a specific written request to Motorola
Semiconductor Products Inc., P.O. Box 20912,
Phoenix, AZ 85036.

Innovative systems
through silicon.

@ MOTOROLA INC.

—_
'_TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036.

l 65EDN 1/21/81 2 5 L
| Please send me information on M68000 Family.

I

|

| |
| Name |
| Title |
| Company :
|

|

|

: Address

| City

state ZIP

| ¢
R e e e e e s v i s " it G, it s o el

For more information, Circle No 42
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Get up and running now. Our
special 8-inch Winchester Kit
could be the best investment
you'll ever make in new product
development. The kitis available
off-the-shelf and will be offered

through the end of this year. It

8-Inch
provides the solution for a quick and easy
[ upgrade in system capacity and throughput,
lnc e using field proven Winchester technology.
And it will operate with a variety of host

adapters currently on the market, so most
systems can be up and running within just a

&
uccess K1t ;-
Everything you need. A configured SA1002

five megabyte drive, cables, a SA1400 intelligent
controller, thorough documentation, and the
o ay‘ technical support to back it up. The price
is affordable and you're getting the 8-inch
Winchester drive with the lowest cost-per-
megabyte in its class. And it's the proven one

too, with more OEM installations than all other
8-inch fixed disk drives combined.

A controller of choice. The SA1400 is the
n most versatile, intelligent controller series
available. It provides a choice of back-up

solutions utilizing either single or double-sided

8-inch floppy drives so you can evaluate your
system performance today.
() Call today. For only $1,950 you not only save

a thousand dollars or more when compared to
other complete solutions, but you get the only
low-cost 8-inch Winchester drive available in
production quantity. So get to market fast while

others wait for something that may never come.
A Shugar 'I' Call (800) 824-7888, or in California call (800)
& 852-7777 (Operator 112) for your success kittoday.
Shugart Associates: 475 Oakmead Parkway, Sunnyvale,
CA 94086 (408) 733-0100.

Allow two weeks for most deliveries.

SA1400 Controller
e OEM Manual
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Edited by Jesse Victor

A Question of Law

When a judgment of patent invalidity
short circuits a patent-infringement suit

Professor H Newcomb Morse
Pepperdine University, Malibu, CA

Can a holder of a patent recover damages for
infringement if his patent is subsequently ruled
invalid?

The Sensytrol Corp brought suit in the US
District Court for the Southern District of New York
against the Radio Corp of America (RCA), charging
it with patent infringement by its manufacture, use
and sale of Type CR-101-A radar equipment. The
patent in question, designated 2,238,040 (the ’040
patent), was originally issued to Harry Dickens but
subsequently assigned by him to Sensytrol.

Neither a tinkerer nor an inventor be

Dickens was a US citizen who had been brought up
in Germany before World War I and had received the
equivalent of a trade-school education at a technical
institute. Although never engaged professionally in
the electronics industry, he retained an interest in
electronics from his school days and was aptly
described by his attorney during the trial of the suit
as a tinkerer. When his patent was issued, he was
employed by a radio station in Washington, DC, as a
program director.

Dickens'’s invention evolved from a discussion with
friends about the high incidence of automobile
accidents. In the course of the discussion, he had
proposed a device, mounted on an automobile, that
would generate an electromagnetic wave. Reflected
from another object, the wave could activate a car’s
brakes under certain conditions and thereby prevent
collisions. A model of such a machine was construct-
ed, and on February 25, 1936, Dickens applied for a
patent.

A long and tortuous course

The patent application followed a long and
tortuous course through the Patent Office, encoun-
tering four rejections and accumulating seven
amendments. Its difficulties were probably the
result of Dickens’s deficient technical education,
which left him unaware of developments in the
rapidly changing field of radar and its associated
electronics.

Dickens admitted at the trial of Sensytrol’s suit
that neither his device nor the circuit he had
patented had found commercial use. Additionally,
none of these devices had been manufactured or sold,
and no licenses had been granted. Furthermore, his
expert witness testified at the trial that he had never
seen the machine operate.

During the trial, an instrument built according to
the '040 patent’s specifications was brought into
court but failed to work. Thus, while a lack of
commercial utility is not necessarily a conclusive
factor in a patent case, it is, nevertheless, a factor
that can be taken into account in determining a
patent’s validity.

Patent Office examiner rejects 33 claims

On October 23, 1939, a Patent Office examiner had
rejected all 33 claims in Dickens’s original patent
application on the grounds of prior disclosures of the
art involved. On May 30, 1940, Dickens had
withdrawn these claims and proposed Claim 34,
which was subsequently allowed by the Patent
Office. In a letter preceding this amendment,
Dickens’s attorney had stated: “Applicant has
restricted [patent] protection to the specific disclo-
sure of the[se] circuits...”

Claim 34 described Dickens’s device
following terms:

“A control for power circuits, comprising two
substantially identical thermionic oscillators connect-
ed in parallel to each other, each oscillator including
a grid circuit having a coil and a tuning condenser,
[and] to a source of plate-current supply. A relay [is]
interposed in the plate circuit between...[the] source
of supply and...[the] oscillators, the grid circuit of
one of...[the] oscillators directing its radiant energy
in a beam...[The] oscillators normally main-
tain...[the] relay in one position during unobstructed
flow of radiant energy from the grid circuit. [The]
obstruction of...[the] radiant-energy flow reacting
on the system...shift[s] the energy distribution
between the oscillators and thereby cause[s] a
plate-current change in each oscillator...[This]
change in plate current to the two oscillators causes
operation of the relay to a different position.”

In summarizing the ’040 patent in its brief,
Sensytrol explained it as follows:

“The ’'040 patent here involved relates to an

in the
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electrical circuit utilizing radio waves for object-
detection purposes. The circuit disclosed by the
patent...employs two oscillators A and B comprising
appropriate tank -circuits...coupled to a single
antenna and to a relay. Oscillator A generates a
radio-frequency signal that is sent out through the
antenna for a short interval depending on the values
selected for the grid-leak circuit.

“As was pointed out at trial and is well known in
the prior art...the grid-leak components...served to
provide for periodic interruptions (or pulsing) of the
oscillations of these oscillators.

“During the period of quiesence, the radio wave
transmitted via the antenna and produced by
oscillator A will, upon striking an object, be
reflected therefrom to the antenna...whence the
reflected signal induces a radio frequency in the
antenna that is passed to a common conduc-
tor...joining oscillators A and B.

“Oscillators A and B are set up to beat against
each other, so that while one oscillator is quiescent,
the other is active and vice versa. During the period
of quiescence of oscillator A, any signal reflected
back to the antenna...will be mixed with the signal
generated by oscillator B.

“Since there is a relative movement between the
transmitting apparatus and any object detected,
there will be a variation of this reflected frequency
from the initially transmitted frequency due to the
Doppler effect. The slight difference in frequency
produced by the Doppler effect on the reflected
signals will reflect in a beat frequency in [the
common conductor]...as a result of the slight
difference between the frequency of oscillator B and
the Doppler-effected reflected signal. This beat
frequency serves as an IF or intermediate frequency
for actuation of the relay...”

Anticipation the mother of invention?

The problem thus facing the District Court was
whether the prior art anticipated the particular
circuits described in Claim 34 (the only claim allowed
in Dickens’s patent).

In this respect, the use of electromagnetic or radio
waves transmitted through the air for the detection
of objects was known before Dickens’s invention, and
the principle was employed in patents awarded to
Edwards (1934), Ballantine (1935) and Patterson
(1935), among others.

The Edwards patents, for example, use a self-
pulsing triode oscillator and an oscillating circuit
operating 180° out of phase as well as a relay that is
activated by imbalance in the system. The Ballantine
patent also utilizes these elements, as well as a
directional antenna. Furthermore, Dickens’s method

of activating the relay had earlier been employed in
patents issued to Walter Schaffer (1929) and Edward
B Mallory (1932).

The Patent Office examiners had considered the
Mallory patent in detail—an evaluation that had led
them to reject and cancel 20 of Dickens’s original
patent claims. The Mallory patent describes a
burglar alarm containing two triode thermionic
oscillators. The first of these has a fixed frequency.
The other connects to an antenna so that an object
coming within its range varies the oscillator’s
frequency. Utilizing the superheterodyne principle,
the circuit creates an intermediate frequency that,
when rectified, operates a loudspeaker or other
indicating device.

The Mallory device employed two triode thermion-
ic tubes and two oscillatory circuits, both of the
Dickens type, and a single antenna. Oscillator B, as
in Dickens’s specification, operated at a constant
frequency.

The following extract from the Mallory patent
specifications constitutes a reasonably fair statement
of Dickens’s activation principle:

“The frequencies of these two thermionic tube
oscillators are so chosen that the frequency of the
beat note produced by their interaction in the sound
producer...is either zero or at a frequency above or
below audibility. If, however, the -capacitance
between the element 10 and the ground 23 is
changed by change in the dielectric between these
elements, the frequency of oscillation of tube 1 will
be altered, and the constants of the circuit are so
chosen that any change in this frequency will give
rise to an audible beat note...When...the dielectric
constant of the protected space is changed by the
ingress or presence of a foreign agency or object, the
frequency of oscillation of tube 1 is changed
sufficiently to give an audible signal.”

Dickens had finally differentiated his device from
Mallory’s by confining himself to two oscillators with
identical frequencies and by pointing out that the
Mallory machine had to be grounded to work,
whereas his invention did not necessarily have to be
grounded.

Patterson patent anticipates Dickens’s device

The type of circuit described by Dickens was also
anticipated in the Patterson patent. Issued on
November 26, 1935, it details an airborne radio-echo
altimeter that determines an aircraft’s altitude.
Because the circuits involved were substantially the
same as those described by Dickens, the Patent
Office had cited the Patterson patent against him.
Dickens’s attorney, however, had distinguished
between the two patents:
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AnotherISC
breakthrough:
Affordable dot K
addressable

color graphics.

ige

stDPGIQ - Qua"e'lq SALES & PROFITS

Introducing the world’s lowest priced
high resolution color graphics.

Now high prices don’t have to keep you from high
performance graphics. ISC’s new 8000 Series “I”
terminals and desktop computers display color
vectors and arcs with full-screen, 480 x 384 indi-
vidual dot precision —note the close-up photo
above. Impressive? With terminals starting at a
quantity 100 price of $3,355, try incredible.

Intelligent Systems Corp.,
Intecolor Drive = 225 Technology Park/Atlanta = Norcross, Georgia 30092 =

For any application requiring critical picture
definition.

ISC’s new “I” series is suited for process control,
energy management, MIS —virtually any appli-
cation needing sophisticated color graphics.
Available in contemporary or industrial cabinets,
each model features an 80 cpl by 48-line char-
acter format and RS-232C interface. Individual
dots displayed in any of 8 colors can shade to a
wide spectrum of color combinations.

ISC’s “I” series desktop computers include
File Control System Disk BASIC, 8K to 24K
RAM, and 80K to 26-Megabyte disk. OEM prices
start at $4,635, quantity 100.

With ISC’s new “|” series, you can now get
dot addressable color graphics for a third less
than anything else on the market. And we in-
clude the keyboard! See for yourself why ISC is
the world's largest manufacturer of color graphics
systems —call 800-241-4310 for the name of your
nearest ISC rep.

Note to current 8001G users: You can easily add ISC's dot
addressable option to your unit. This is the kind of upward

compatible growth you can expect from ISC! Consult our
customer service department for complete details.

Per unit. Single evaluation units sold on cash-with-order terms. Limit one
per customer. Orders must be received by February 1, 1981. 30-day deliv-
ery from factory. U.S. domestic prices. Unretouched photos of screens.

Color Communicates Better="

Telephone 404/449-5961» TWX 810-766-1581

For more information, Circle No 43




A Question of Law

“Wholly aside from the fact that Patterson may, in
a manner, accomplish a similar result, the patent
does not meet the specific claims now pending, for as
the [Patent Office] examiner admits, in an official
letter, Patterson has but one oscillator. The
applicant [Dickens] has restricted the desired
protection to the specific disclosure of the circuits
and their details...”

Thus, the Patterson device accomplished the same
result as Dickens’s but was distinguishable from it
on the ground that it employed one oscillator, while
Dickens’s unit employed two.

The Schaffer patent, which preceded Dickens’s

“...we have a situation here where the type of
circuit involved was anticipated by the Patterson
patent, but the [Patent Office] examiner apparently
found a distinction in Dickens’s use of two oscillators.
However, this feature was clearly anticipated by
Schaffer, a fact of which the examiner apparently
was not aware. Thus, there was in the application of
Dickens no novelty, and no presumption of validity
can arise from the patent grant if the Patent Office
did not consider the Schaffer patent, which appar-
ently it did not...Since the [Dickens] patent is
invalid, it becomes unnecessary to consider whether
the radar apparatus manufactured by the defendant

patent application by almost 10 yrs, had not been
cited by the Patent Office. But it showed a circuit
almost identical to Dickens’s, employing two coupled
thermionic oscillators of constant identical frequen-
cy. Schaffer’s specifications even describe the
relationship of the two oscillators along the lines of
Dickens’s description.

[RCA] infringes the patent.” EDN

H Newcomb Morse, JD, LL M, FAAFS, received the
Juris Doctor degree from Tulane University and the
Master of Laws degree from the University of
Wisconsin. He is currently Professor of Law at

District Court declares patent invalid : > IS
Pepperdine University.

In 1961, the US District Court took note of these
facts and dismissed Sensytrol’s lawsuit, declaring:

e —

FASTEST HIGH-VOLUME EPROM ERASING!

WITH RELIABLE G5PeCTROLINE® SYSTEMS

Whether you're erasing one EPROM chip or a thousand, you'll want the
latest and most advanced UV erasing system available. We are
proud to introduce the four iatest additions to our Spectroline
>, family of EPROM erasers. The new PC-1100, PC-2200, PC-3300,

| and PC-4400 cabinets will erase between 72 and 288 chips,
L and are specially designed to accept wafers, modules,
" boards and even open-face stocking tubes!

. These large capacity cabinets are the fastest erasing units
= available, each capable of providing complete erasure of
chips In less than 6 minutes! In addition, every unit is
equipped with a safety interlock mechanism o protect
against accidental exposure to hazardous short wave
ultraviolet. A 60-minute timer is provided for automatic

Auto. Timer | Chip Erasing shut-off of the erasers.
System shut-Off | Capacity Price So come to Spectronics Corporation...the world’s largest
PEA4 No 6 s 7850 manufacturer of EPROM-erasing UV equipment! Write or
PE-14T Yes 6 108.50 call us today for more information on all 12 models in our
PE-24T o 9 154.50 product line and for the name of your local authorized
PL-265T Yes 20 225.00 SfOCklng distributor.
PR-125T Yes 16 339.00
PR-320T Yes 36 549.00
PC-1000 Yes 72 1,050.00
PCA100 |  Yes 72 1,050.00 SPECTRONICS
PC-2000 Yes 144 1,795.00
PC-2200 Yes 144 1,795.00 ggshnﬂogmooaﬂoAJ!mON
, P.O. Box
PC-3300 Yes 216 2,550.00 Westbury, New York 11590
Yes 288 3,295.00 (Tel.) 516-333-4840 ® (TWX) 510 222 5877

For more information, Circle No 44
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Check 'em out!
o New Burroughs OEM
"~ print mechanisms
and heads.

You’ll find every feature
you’ve been looking for: speed,
performance, price and reliability.

That's right. For the first time ever, Burroughs offers to OEM's our line of
dependable, low-cost, dot matrix print heads and printer mechanisms. The
print head options include 90, 120 or 180 cps operation with 7 or 9 pin configuration.
Print mechanisms available with 132 print positions and print speeds to 90 cps.
Add Burroughs dependability to your product. For the name of your nearest OEM representative,
write or call Burroughs OEM Marketing, Burroughs Place, Detroit, Ml 48232, (313) 972-8031.

In Europe, Langwood House, High Street, Rickmansworth, Hertfordshire, England.
Telephone: 09237-70545.

Circle no 45 for general information
Circle no 46 for detailed specifications

Burroughs
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Dot-matrix units are rapidly invading the realm of
fully-formed-character devices, forcing OEM
designers to take a second look at their
applications’ requirements.

o il M
ﬁtf; aer /é/fzfm’i
Carl Warren, Western Editor gﬁ e
The growing demand for hard-copy printouts in é
data- and word-processing applications is making serial impact gﬁfﬁf}? ﬁﬁf a Jié'?

printers increasingly important components of OEM systems. And
to satisfy this increased demand, printer manufacturers are offering
a growing range of products with extensive new capabilities.

Faced with the expanding list of choices, you might have difficulty
making a wise and cost-effective selection. And recent advances in
dot-matrix print quality could further complicate the selection
process; these advances are spurring OEMs’ interest in dot-matrix
printers as viable, cost-effective alternatives to fully-
formed-character units for a broad range of applications. Meanwhile,
manufacturers of fully-formed-character printers aren’t sticking
their heads in the sand; they, too, are responding to OEM needs
with lower cost designs that compete with the less-than-$1000
dot-matrix units. And they're offering more functions on current
models without appreciably raising those printers’ prices.

How can you find your way through this morass of sometimes
conflicting considerations? Start by asking several questions whose

Declare your independence from poor-quality printouts with the
latest serial impact printers. (Photo courtesy Qume Inc)
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Ask a few key questions
to avoid costly mistakes

answers help guide the selection process:

e What type of application(s) are you designing for?
What is your application’s required duty cycle?
Will your system use multipart forms?

How important is speed to your application?
What interface meets your system requirements?
How intelligent must your printer be?

Do you require special functions (graphics,
plotting), or will you in the future?

e What considerations govern your need for spare

parts?

® What price are you willing to pay?

This article provides some help in developing and
evaluating your answers.

Equipped with dual 8085 wPs and a 512-character receive-data
buffer and achieving print rates from 30 to 120 cps, General Electric’s
Terminet 2000 Series printers suit desktop data-communication
requirements.

Producing as many as 100 characters in several type sizes, fonts
and languages, Pertec’s daisy-wheel Stylist 360 operates at a
relatively slow 17 cps but costs only $730 (1000).
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The application’s most important

Which printer technology—dot matrix or fully
formed character—should you choose? Your application
is the primary factor governing the answer to this
question. For example, because word-processing appli-
cations require “quality” printing, a fully-formed-
character printer, such as those manufactured by
Qume, Diablo and NEC, would appear to be the natural
choice for them.

Unfortunately, “quality” can be subjective. Howev-
er, system designers agree that the best method of
measuring it uses the IBM Selectric typewriter as a
standard. This comparison points up the the major
attributes of quality printing, especially with regard to
the output of a 7-wire dot-matrix printer (Fig 1). Note,
for example, that the Selectric’s print clarity is
constant, whereas the dot-matrix output is less smooth.

But even though a fully-formed-character printer
provides quality printing, it exhibits some drawbacks,

Shown disassembled, Teletype’'s Model 43 uses a 9-wire single-
column printhead to produce a 7x9 matrix. It concedes speed
(achieving 47 cps max) to ensure reliability and print quality (note
sample)—both important attributes for unattended data-
communication applications.

Employing a thimble-type print mechanism, NEC’s Model 5500
Spinwriter comes in the basic form shown here, consisting of the
mechanism and internal electronics. It's available with Diablo-, Ontel-
or Qume-type interfaces.
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particularly with regard to print rate. Most fully-
formed-character printers achieve their print clarity—
including precise line and character registration—by
operating at a relatively low rate: 55 cps is a typical
speed. This low rate virtually precludes their use in
electronic-data-processing (EDP) applications, where a
high print rate is paramount. If you do use a
fully-formed-character unit in an EDP application,
increased duty cycle (the percentage of time the printer
is actually printing) severely inhibits the unit’s life.
The bottom line? If your application requires printing
speeds in the 120- to 340-cps range, a dot-matrix design
will probably prove necessary. And you’ll just have to
accept the resulting lower print quality: A typical 7-pin
dot-matrix head prints in a 7x7 font, producing
characters with varying clarity and no descenders.
All isn’t lost, though. To improve dot-matrix units’
perceived print quality, manufacturers such as Okidata,
Centronics and Epson offer printheads with 9x9

AaspZ/g

RasrZ- d

Fig 1—Although this example grossly overstates the
differences between fully-formed-character and dot-matrix
printers, it does point up the nature of perceived print quality.
The top row is from an IBM Selectric Il electric typewriter; the
bottom row, from a 7-wire single-column-head dot-matrix
printer. Character height for both fonts is 0.1 in., and both
outputs are enlarged 300%. You can see that the fully formed
characters are extremely clean and sharp, whereas the
dot-matrix characters are jagged. Notice also that the dots
separate and tend to bleed—a function of ink density and
paper consistency.

RIBBON CONTAINED
IN CASSETTE

DUAL-COLUMN BIDIRECTIONAL
MATRIX PRINTING HEAD

Fig 2—One method that increases permissible head duty
cycle involves the use of multiple wire columns. Dual 7-wire
columns create a character in alternating steps; the right
column—viewed facing the paper—fires first, and as it
settles, the left column fires. This technique can improve
duty-cycle ratings by as much as 40% compared with
single-column designs. (Courtesy Dataproducts)
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character fonts that permit generation of descenders on
lower-case letters. And in some cases, nx9 fonts—like
those in Centronics’s Models 753 and 737—permit
character definition that compares favorably with that
of fully-formed-character printers.

Illustrating another attempt to improve dot-matrix
printers’ perceived print quality, Malibu Electronics’s
Model 200 (slated for March deliveries) operates in two
modes. In high-speed EDP applications, its standard
matrix head outputs 165 to 250 cps. And in word-
processing applications, a 2-pass printing technique
produces a 42- to 60-cps output that the firm claims
exhibits letter quality. Resolution of the $2000 (100)
unit’s graphics equals 120x144 dots/in.

Several other application-related considerations bear
on the choice of a printer technology. For example, John
Leighton, Rexon Business Machines manager of
product planning, notes that an application geared
more toward report generation than word processing
lends itself to use of a dot-matrix printer. However, the
printer in such an application could be used for a certain
amount of word processing, especially on internal
documents that don’t require letter quality.

Dataproducts vice president Ron Morley agrees. But
he also contends that just because quality is quite
subjective, dot-matrix-printer manufacturers are aim-
ing to change OEMs’ perception of it; those OEMs will
then ultimately determine the standards accepted by
end users. Morley suggests that the situation in print
quality is much like that of photocopies: A few years
ago, a photocopy was unacceptable in some applica-
tions; now, perceived photocopy quality is good enough
to be widely accepted. If Morley is correct—and trends
tend to support his view—dot-matrix printers will
eventually supplant fully-formed-character units in
numerous applications.

Duty cycle proves critical

Another factor to consider when choosing a printer,
and one that bears directly on the application, is the
printer’s required duty cycle. Indeed, John Barny,
Microdata’s director of terminal engineering, ventures
that duty cycle is one of the more critical items affecting
selection precisely because it’s so misunderstood.

Barny suspects that designers frequently place
high-speed dot-matrix printers in the same league as
line printers, employing them in applications requiring
8-hour-a-day, 5-day-a-week operation. The result, just
as in the case of fully-formed-character units used in
EDP applications, is a high failure rate. Typically,
serial dot-matrix printers have rated duty cycles of
only 25%.

How do printers subjected to abnormally high duty
cycles fail? Primarily in the printhead. Daisy wheels or
thimble mechanisms, for example, exhibit unusually
high print-face wear and a tendency to break.
Dot-matrix heads, on the other hand, tend to heat up.
As a result, their wires misfire and produce incomplete
characters.

To increase their printers’ permissible duty cycle,
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Print quality can be
a subjective matter

manufacturers such as Dataproducts employ such
techniques as dual-column (14-wire) printheads (Fig 2).
In such a head, a wire in the first column fires, then
settles; a second-column wire then fires and settles, and
the process repeats. This method greatly enhances
both printing speed and printhead life (as high as 300
million characters) and permits duty cycles 25 to 40%
longer than possible with single-column designs.

No standards for forms

Because not all printing occurs on single-sheet paper,
a printer’s accommodation of multipart forms can also
bear on its choice. Unfortunately, no standards govern
the materials used in forms or the forms’ thicknesses.
Thus, there’s really only one method of determining
how well a printer handles a form: Try it.
However, you can look for certain basic attributes:
® An adjustable carriage that accommodates forms
with varying thicknesses and widths. Typically,
expect a maximum specified form thickness of
0.028 in., which includes an original and seven
copies. Most printers can handle form widths
ranging from 3 to 16 in.
® An adjustable line-spacing mechanism (6 or 8 Ipi)
to aid in matching lines on the form
® A printhead that moves across the paper freely

Checking printer timing

without touching the form and producing unwant-
ed lines, yet provides sufficient force to print all
forms.

Murphy’s Law always being operative, though, after
ensuring that a printer meets all these criteria, you’ll
probably encounter a form that somehow defeats it.
Unfortunately, there’s nothing you can do to avoid such
disappointments, other than take as many precautions
as possible. Microdata’s Barny even suggests that you
attempt to print on cardboard.

Three factors govern printing speed

Related intimately to printer choice is the question of
speed touched on earlier. Basically, three factors
underlie this consideration: print rate, throughput
(number of lines per minute) and input data rate.

The print rate, measured in characters per second,
tells how many characters can be placed on the paper
per unit time. The quantity depends primarily on the
print technology and the type of carriage mechanism.
To put these factors into perspective, picture the
printhead mounted on a carriage that moves parallel to
the plane of the paper. The number of characters
printed per second is then a function of how fast the
print mechanism fires and the mechanism’s speed of
horizontal travel along a given print line. Note that the
carriage’s horizontal speed and the printhead’s firing
rate must remain totally in sync; when one leads or lags
the other, characters are overlapped or disproportion-
ately spaced. Several tests help determine whether a
printer is properly timed in this regard (see box,

To ensure that a printer you're
evaluating is correctly timed, you
can perform a simple test that
checks the relationship of print-
head timing to horizontal carriage
movement.

Print a line of capital Es—40 to
132 columns. Then overprint the
same line four times. Skip down to
the next line and repeat the
process until you've printed a full
page (66 lines). If the printer
allows you to change pitch (the
number of characters per inch),
repeat the test for the higher
setting.

Now look down at the lines of
Es. All of the characters should
line up; there should be no
overlapping or “rivers” of white
space arising from poor spacing.

Wavy lines in a printer's output
result from faulty vertical stepping
motion of the paper. To test a
printer for correct vertical motion,

perform the same test as de-
scribed above, except this time
print each line just once, altering
the data-input rate and the print
rate for each new line. Each line
should be free of wavering, and
the leading (distance from the
bottom of one line to the top of the
next) should remain constant
(0.10 to 0.16 in. typ).

If the printer can produce ex-
panded characters, repeat both
tests in that mode. This provision
proves necessary because the
timing changes for expanded
printing: The head fires more
frequently, and it can produce
misregistration.

Indexing critically affects a print-
er's form-feed capability: On issu-
ance of a form-feed command, the
paper should advance from the
top of the form to the same point
at the top of the next sheet. And
when the printer advances from

the last line to the top of the next
form, the index point should also
remain the same.

The test for form-feed indexing
is simple. Print a letter at the top of |
the form, then issue a form-feed
command and print the same
character again. Continue this test
for the printer's rated duty cycle,
then match the print zones. In
every case, the characters printed
should line up at the same point.

Although these tests are time
consuming, they will assist you in
determining a printer's operating
efficiency. Furthermore, they will
either prove or disprove the manu-
facturer's reliability claims. Less
expensive printers, such as those
designed for the low-end hobby
market, usually won’t stand up to
the tests. Consequently, choosing
a low-end printer strictly on the
basis of price can ultimately be a
costly proposition.
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“Checking printer timing”).

For dot-matrix printers, print rate further depends
on the number of wires in the printhead, the
arrangement of those wires and the number of dots
(TXT, 9X9, ete) in the character font. Most specified
rates don’t include head turnaround and line feed.

Illustrating these considerations, the Centronics
Model 704 dot-matrix printer, with a single-column
9-wire head, has print rates of 180 cps for a 7x7 font
and 165 cps for a 9X7 or 9x9 font. Dataproducts’ Model
M-200, with its dual-column 14-wire head, achieves 340
cps with a 7x7 font. Among fully-formed-character
printers, Pertec’s Model P360 daisy-wheel unit has an
extremely slow print rate of 17 cps, while NEC
Information Systems’ Model 5500D thimble-mechanism
printer scoots along at 55 cps.

The slower print rates of fully-formed-character
printers arise from the printer design’s basic physics
and the need for the mechanism to come to a complete
stop before printing a character. Factors of particular
importance in these printers include head acceleration
and deceleration, type-finger settling time and charac-
ter indexing on the wheel or thimble (the latter
mechanism requires the least time). Typically, for a
55-cps fully-formed-character printer, printing one
character takes approximately 18 psec. Contrast this
figure with the 5.5 psec required by a 180-cps 7X7
dot-matrix printer, which needs no character indexing

and printhead deceleration—it prints characters on the
fly. (Interestingly, a single-column 9-wire head,
printing 165 cps in a 9X9 font, requires approximately
the same time, and a dual-column 14-wire head
operating at 340 cps requires only 2.9 usec).

Turning now to printer throughput, note that this
quantity varies with the printed format. But other
factors also affect it. For example, printers with
logic-seeking capability direct the head to the optimum
starting point for each print line, either in the forward
or reverse direction, and thus improve throughput.

Three interface choices

Input data rate, the third factor governing print
speed, is intimately related to printer-interfacing
considerations. Three interfacing methods exist: 8-bit
parallel, RS-232C serial and Centronics compatible.
The latter interface, a de-facto standard, is an
8-bit-parallel method with special pinouts. Centronics
bases its compatibility on a 36-pin D-type connector,
although the firm does offer some printers (such as
Model 737) with a 40-pin pc edge connector.

An important aspect of a printer’s interface is that
the unit, as delivered, might not provide pinouts
compatible with your host. In such cases, you must
either redesign the interface on the host or implement
one in the printer. But the amount of space available
inside the printer can in some cases block the second

Utilizing a single-column 9-wire printhead and a 7x9 matrix,
Hewlett-Packard’s Model 2361G offers raster graphics, an IEEE-488
interface and print speeds as high as 180 cps. HP also offers
alternative character sets for eight languages, Roman extension,
math symbols and a special high-density font.

To reduce noise, Lear Siegler provides an optional acoustic quieting
cover for its Model 310 Ballistic printer. The option reduces the
printer’'s noise level from 71 to approximately 55 dB.
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Check out forms handling by
trying as many forms as possible

approach, especially in units shipped with parallel
interfaces and requiring a serial add-on.

Although RS-232C defines an electrical standard for
serial connection, it leaves room for designer choices.
Thus, not all RS-232 interfaces are the same, especially
with regard to handshaking. Generally, look for a
version that accepts X-on/X-off signals to select or
deselect the printer and to avoid character losses
arising from a full buffer.

relates to how fast the printer can process characters
and therefore determines how frequently the printer
and host must handshake. Printers with small buffers
must obviously handshake more often; those with large
FIFO buffers require less frequent handshaking and
thus have better overall throughput.

Also consider the protocols a particular printer
accommodates. Such a protocol specifies the method of
selecting or deselecting the printer and the method of
data transmission. In general, look for one start bit,
seven data bits, one parity bit (frequently not used) and
one or two stop bits in a 10- or 11-bit data word.

rP control supports printer functions
You might suspect that intelligence also plays a major

Regardless of the interface type, the input data rate

As greater numbers of small
systems incorporate word-
processing capability, the need to
handle a variety of forms be-
comes increasingly important.
One of the most difficult to handle
of these forms is the cut sheet
(letterhead paper); consequently,
printer systems houses are now
incorporating single or dual sheet-
feeder mechanisms into their
offerings.

Currently, the number of sheet-
feeder-mechanism manufacturers
is small; three companies domi-
nate the market. All three firms—
BDT (West Germany), Rutishaus-
er Data AG (Stafa, Switzerland
and Dallas, TX) and Advanced
Terminals Inc (Mohawk NY)—
offer products designed for incor-
poration into fully-formed-
character printers.

Advanced Terminals (ATI), for
instance, manufactures the Insert-
a-Matic. This single-sheet unit,
priced at $1600, uses firmware for
system control and comes with
either a parallel or serial interface.
AT will also introduce Model 5000
in April; this unit will incorporate
dual bins for handling letterheads
and second sheets, use coded
cartridges that permit operation
with a printer serving more than
one workstation and accept paper
up to 14 in. wide and 14 in. long. A
built-in collator, tractor feeds and
a sound-damping enclosure, plus
8048-..C control, complete its list
of features.

Sheet feeders improve printer productivity

Insart-n-Matic' b T

et

Permitting the use of cut or continuous
forms, the Insert-a-Matic sheet feeder
from Advanced Terminals Inc ensures
precise registration by means of photo-
sensed top-of-form detection and left-
margin column-zero registration with ad-
justable format.

Dave Miller, ATI regional man-
ager, says Model 5000 will carry a
list price of approximately $3300.
It will allow a designer to incorpo-
rate a print mechanism right in the
feeder and will sense the coded
paper cartridges and inform the
operator whether the proper paper
is loaded.

Rutishauser USA offers a low-
cost single- or dual-bin feeder.
Versions include the Dataprod-
ucts-compatible RS-907, Diablo
RS-901, Qume RS-903 and NEC
RS-908; their differences are in
platen widths and gear locations.

These units range in price from
$1500 to $1550.

The Rutishauser feeders use a
Mostek MK3870 1-chip wnC that
synchronizes paper movement
with printing speed. A photocell
recognizes the paper’s leading
edge. The printer need supply
only power and ground; the platen
provides the movement.

The BDT feeders, marketed by
MQIl Computer Products (Foun-
tain Valley, CA), are available in
several versions, including the
$1495 ASF 160. This single-bin
feeder is an electromechanical
design and utilizes the platen’s
forward and reverse motion to
pick up sheets of paper.

For applications requiring dual
bins, BDT offers the $2195 ASF
171 and 176; the latter is totally
mechanical, while the former uses
an 8-bit wP designed by BDT
specifically for paper handling.
Both models accommodate as
many as 250 sheets per tray.

Even though sheet feeders are
extremely expensive when mea-
sured against the overall price of a
printer system, they could soon
grow less expensive. A $500
mechanism might be just around
the corner, sparked by the needs
of word-processing systems and
by printer manufacturers’ desire to
offer more OEM options. The
Japanese have not yet entered
the sheet-feeder business, but
they are investigating the market'’s
requirements.

EDN JANUARY 21, 1981




role in printer choice. After all, to provide optimum
operating. efficiency, especially in small pP-based
systems, a printer should be able to handle most of the
work with minimum host support. Therefore, OEMs
call for units with processor control of such print
functions as horizontal and vertical tabbing, number of
lines per inch, form feed, skip of perforation, character
sets and interface protocol. Manufacturers are employ-
ing the 8080A P and 8048 and 8049 1-chip p.Cs, as well
as proprietary 8-bit devices designed specifically for
printer control, to meet these needs.

Interestingly, though, many system designers con-
sider the matter of implanted intelligence a minor issue:
It’s easy to find the intelligence you need. However, as
you shop for a printer, it’s appropriate to inquire about
the unit’s method of control and determine whether it
does indeed fit your requirements.

Graphics/plotting capability proves useful

Directly related to a printer’s intelligence is its
ability to print graphics and perform plotting functions.
A PROM-programmed pP controls these functional
character sets, interpreting the host’s commands and
determining which graphics or plotting function to
implement.

OEMs are realizing that these functions are impor-
tant in some applications. However, they don’t consider
the functions’ presence or absence to be the major
printer selection factor. Designers of word-processing
systems do point out, though, that plotting is beginning
to play a more important role, especially in applications
requiring the creation of specialized reports. They
observe that the incorporation of plotting implies heavy
software support, even though printers exhibiting this
feature implement it in firmware.

Graphics features appear to be more important to
manufacturers and users of personal-computer sys-
tems; they consider the ability to print the contents of
screens filled with either TRS-80- or Apple-style
graphics of prime importance. As a result, manufactur-
ers such as Centronics, Epson and Okidata are
incorporating these graphics sets as standard features
in their low-end dot-matrix printers.

Graphics isn’t necessarily the sole province of hobby
printers or dot-matrix designs, though. For example,
Qume (in its Sprint Series), Diablo, Dataproducts and
NEC all offer graphics options on their fully-formed-
character models. But dot-matrix printers seem to be
leading the way in graphics. Amperex, for one, offers
the Philips Models GP74 and DX486, which support
raster-style graphics. And Florida Data’s Model BNY
produces color graphics with horizontal and vertical
resolutions as high as 128 dots/in.

Possibly the manufacturer with the best track record
in graphics printers, though, is Hewlett-Packard. Its
HP2631G combines the capabilities of a high-
performance serial printer with the ability to print
raster-data-format graphics with 72X 72-dots/in. resolu-
tion. The 2631G employs logic-seeking bidirectional
printing; one of its dual 256-byte buffers can be filling
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Featuring high-density printing in a proportionately spaced nx9
dot matrix, Centronics’s Model 737 measures 14.5x11x5 in. and
weighs 12 Ibs, making it a possible choice for small desktop systems.

Featuring a stored-energy print mechanism, Florida Data’s Model
BNY dot-matrix printer utilizes a 2-pass 1616 format and achieves
dot-placement accuracy on the order of 0.002 in. It thus depicts
graphics with vertical and horizontal resolutions of 128 dots/in.
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Graphics/plotting options
can prove useful

while the other is printing, thus improving throughput.
The unit prints a 10X5-in. graphics picture in
approximately 50 sec.

If you want graphics and/or plotting functions in a
printer, you have several options other than buying a
unit with those capabilities built in. For example, you
can create your own firmware. But in that case you
must take care that you don’t defeat critical built-in
timing patterns. Alternatively, you can request the
vendor to create special firmware to meet your
application requirements.

Another possibility is to buy personality cards from a
third-party vendor. For example, Wilker Inc (Hay-
ward, CA) offers an RS-232C-interface card designed
for daisy-wheel printers. This Z80-based, $700 (1000)
Daisy Brain, Model DB200, has a 3k-byte memory and
provides line and wrap justification, proportional
spacing, centering, graphics/plotting capability, super-
script/subscript capability, bold-face and shadow print-
ing, and underlining and overstriking. It also supports
data rates as high as 9600 baud, accommodates an
X-on/X-off protocol and includes a Z2k-byte buffer
(expandable to 4k bytes).

Spare parts can prove troublesome

When shopping for a printer, you must also consider
how easy it is to obtain spare parts for the unit you
choose. Some printer manufacturers admit that sales-
men will often advise you to buy an extra printer, from
which you can cannibalize parts. They justify this
advice by comparing the cost of a complete printer with
the cost of spare parts, pointing out that parts are
normally marked up by 100 to 150%. You can opt for
this method of obtaining spare parts if you want to. But
be aware that it’s a double-edged proposition. If you
purchase one spare printer for every one in the field,
you’ll not only waste money but will also have to send a
bunch of stripped printers back to the manufacturer for
refurbishing—a costly procedure.

a AaspZ/g

AaspZ/g
AaspZ/qg
AaspZ/g

AaspZ/g

Producing 120 to 216 cps in 71-pass fonts and
30 to 50 cps in 4-pass fonts, the Sanders
Technology Media 12/7 (a) utilizes an infinite-
matrix principle to achieve the desired print
quality. The unit's pP-controlled printhead (b)
can produce a variety of print fonts, such as
Helvesan (left) and Presentation (right).

AaspZ/g
AaspZ/g
AaspZ/g
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Providing added value, Wilker Inc’s Daisy Brain DB2000 communi-
cates at up to 9600 baud and is compatible with any host computer or
data terminal equipped with an asynchronous RS-232C serial port.
The Z80-based interface adds high-resolution graphics and plotting
capability to daisy-wheel printers such as the Qume or Diablo units.

Featuring a high-quality 11x7 serif font and 80-column output,
Micro Peripherals’ Model 88G supports a dot-addressable graphics

option and sports a low $525 (500) price.
AaspP//G

Aasp//G
AASPZY &

Aasp//cG
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matrices. It also provides 10-, 12- and 15-cpi pitches.

Daisy-wheel printers from Olivetti include Model DY 211 (lower
right), which operates at 20 cps. Model DY 311 (left) achieves a peak
speed of 38 cps, and Model DY 811 (upper right) outputs 80 cps.
Prices range from $1200 to $2600; you can also buy the units in
mechanism form.

-

Designed as a low-cost ($28) throwaway replacement, this 9-wire
single-column dot-matrix printhead is the heart of Epson’s MX-80
tabletop printer.
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With an 18-wire replaceable printhead, Amperex Electronics’s
GP74 generates 9x7, 9x9, 18x25 (1-pass) and 36x50 (2-pass)

Offering such standard features as 7150-cps print speed, 1280-
character buffer, 132-column adjustable carriage and the ability to
print as many as six copies, Texas Instruments’ Omni 820 RO
supports applications requiring flexibility as data-processing require-
ments grow.

Fortunately, there’s a more cost-effective method of
obtaining spares. This method involves obtaining the
manufacturer’s suggested spares list and determining
which items on it have the highest failure rate. Then
purchase spares of those items, factoring in the number
of printers you intend to buy and the leadtime required
to obtain parts.

Additionally, even though buying a spare printer for
spare parts isn’t the most cost-effective method, don’t
discount the idea entirely. A good approach is to
achieve a balanced mix of, say, one spare printer for
every 50 in the field, plus a spares inventory that
supports approximately 15 to 25% of the printers you
buy. You can then use the spare printers either for a
swapout or as a source of spare parts for those parts not
currently in stock.

A diverse menu of product choices

With all the foregoing considerations in mind, you can
go shopping for a printer. And you'll face a wide range
of product choices. For example, consider the $2295
(100) Qume dual-head TwinTrack Sprint printers,
which employ dual daisy wheels mounted on one
carriage. This technique produces print rates as high as
75 cps. Other features include 192-character lines in
either 10- or 12-cpi pitch with proportional spacing in
increments of Y120 in., accommodation of forms as wide
as 28 in. and vertical spacing in increments of Y4s in. (up
or down), with a slew rate of 4 ips.

NEC Information Systems offers a line of fully-
formed-character printers that range in price from
$1430 to $2555 (100). This Spinwriter Series achieves
print rates between 35 cps (for Model 3500Q) and 55 cps
(for Model 5525 KSR), using a thimble print mechan-
ism. Buffer sizes range from 16 to 256 characters,
depending on model. Bidirectional printing and fine-line
plotting and graphics result from high-resolution
positioning of Y120 in. horizontal and Y4s in. vertical—
5760 plot points per in.?

Another fully-formed-character printer is the Data-
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Formulate a spares strategy
that makes sense for you

products Model D-50. Priced at $1665 (100) for the RO
model, it employs a daisy-wheel mechanism. Its parallel
interface is compatible with those of both Qume and
Diablo printers; a serial RS-232C or 20-mA current
loop is also available. The D-50 operates at 50 cps and
produces 158 characters/line in 12-cpi-pitch mode or 196
with 15-cpi pitch; modes are software selectable. It
achieves 11,520 plot points per in.2 with resolutions of
120 positions/in. horizontal and 96 positions/in. vertical.
The RO version measures 9x24.25x17.25 in. and
weighs 57.5 lbs, allowing it to either fit on a stand or
serve in a desktop environment. The unit’s maximum
noise level is 64 dB measured at 3 ft (see box,
“Measuring printer noise output”).

Dataproducts also serves the dot-matrix-printer
market with its M-120 and M-200, priced at $1620 and
$1810 (100), respectively. The M-200 employs a
dual-column 14-wire dot-matrix head and functions as a
bridge between serial impact units and line printers; it
achieves a respectable 340-cps bidirectional print rate.

Perhaps the top-of-the-line dot-matrix printer for
medium-duty-cycle (approximately 25%) applications,
Texas Instruments’ Model 810 costs approximately

S NOON h
To minimize downtime caused by carriage jamming, Dataproducts’
Model D-50 KSR daisy-wheel carriage mechanism employs sealed
journal bearings that require no lubrication.

$1500 and employs a single-column 7-wire printhead.
Its maximum print rate equals 150 cps. Although the
810 doesn’t employ any new technology, it offers the
advantage of a proven, widely used design for which a
large amount of data exists.

Another notable dot-matrix printer is Infoseribe’s
$910 (1000) Model 1000. Employing a single-column

The “bare-bones” alternative

consider Burroughs’s PM 114

Should you consider buying a
printer mechanism rather than a
complete printer? Unless you
have extensive design resources,
the answer is no: The required
digital control circuitry and analog
circuits (drivers for the head and
steppers, speed-regulation servo
loops, etc) can prove difficult to
design.

Still, some designers choose
this option. The experiences of
Cado Systems (Torrance, CA) and
Vector Graphic (Westlake Village,
CA) prove enlightening in this
regard.

Cado elected to vertically inte-
grate its product line and was
concerned that it couldn’t find a
printer to meet its needs. Conse-
quently, the firm developed its
own dot-matrix printer. It buys the
basic print mechanism and adds
value in the form of software and
associated electronics.

Vector Graphic, on the other
hand, developed a dot-matrix
printer primarily to support its

in-house software development.
This unit has a 7-wire print
mechanism, prints 32 to 132
columns at 10 cpi and outputs 150
cps. Power and intelligence result
from a parallel connection to the
host bus. Chairman Robert Harp
points out that although the de-
sign has met with reasonable
success, it is not a cost-effective
way of doing business. He consid-
ers buying a complete unit the
more reasonable approach.
Centronics product manager
Cyril Colbert takes a somewhat
different view. He claims OEMs
want a print mechanism, carriage
and analog electronics and prefer
to add value in the controller and
formatter. This approach permits
designers to create printers
geared specifically to their needs.
Manufacturers such as C Itoh,
Burroughs OEM Products, Tele-
type, Florida Data, Okidata,
Olivetti and Victor Data offer a
wide range of subsystems to
serve those needs. For example,

printer mechanism. This $394
(100) device achieves bidirection-
al 90-cps printing with a $58
9-wire single-column printhead
that creates a 7x9 font. It accom-
modates continuous forms, roll
paper or cut forms and incorpo-
rates analog drivers for the head,
steppers and speed regulation.

If your design centers on data-
logging or instrument applications,
consider the mechanisms offered
by such manufacturers as Hycom
or Eaton LRC. For example,
Hycom’s $101 (1000) Model DC-
2106D uses an 8-wire nonimpact
(electrostatic) printhead and prints
on aluminized paper.

Eaton LRC’'s M-4 Series dot-
matrix mechanisms, on the other
hand, print on low-cost 40-column
cash-register type paper. The
units incorporate a 7-wire single-
column printhead that provides a
5x7 format and generates 120
cps bidirectionally. They accom-
modate either spool -or ribbon
cartridges and are priced as low

100
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Measuring printer noise output

How much printer noise can your application
tolerate? When does noise become distracting or
even harmful?

Regardless of print technology, impact printers
typically exhibit noise figures ranging from 50 dBa to
as high as 75 dBa (measured at 3 ft). The worst
offenders are dot-matrix units, primarily because
their heads make a buzzing sound.

Some manufacturers feel that printer noise level
is reducible to less than 40 dBa. But until they
achieve such noise reduction, you can deal with
excessive noise by adding acoustic covers that you
purchase separately or construct yourself. Alterna-
tively, you can seek options such as that offered by
Lear Siegler for the Model 310 Ballistic printer: A
plexiglass cover with polyurethane foam padding
reduces noise level from 71 to 55 dB.

9-wire head and a 9x9 font, it prints at 180 cps and
incorporates a 1k-byte buffer, expandable to 4k.

And displaying a noteworthy difference in dot-
matrix-printhead philosophy, Victor Data Products’
$725 (1000) Model 5080 data terminal uses a T7-wire
solenoid-controlled print mechanism rather than a
ballistic-type design. Director of marketing Ted Singer

points out that with this older technology, the firm
achieves a life expectancy of 100M characters. And you
can rebuild the $70 head. Other features of Model 5080
include 100-cps print rate, graphics capability and
compatibility with Hewlett-Packard’s HP-IB interface.

The Japanese are entering the dot-matrix realm in a
big way, as evidenced by such printers as Epson’s $355
(500) MX-80 and $359 (100) MX-70. The latter model
produces 40- to 80-character column widths and prints
80 cps. It uses the “throwaway” head employed in the
MX-80. C Itoh, another Japanese firm, has targeted
both the dot-matrix and fully-formed-character mar-
kets. The firm’s Starwriter II 45-cps daisy-wheel
printer and Comet II 136-column dot-matrix printer
each cost less than $1300 in OEM quantities.

Another recent entry into the OEM-printer market is
Olivetti Peripheral Equipment’s Model DM 80/180, a
dot-matrix design employing a 16-pin printhead
arranged in two 8-wire rows. This $2500 (500) unit
produces 180 cps with an 8 X7 matrix and 80 cps with a
high-definition 16xX32 matrix. It develops the equiva-
lent of fully formed characters on one pass in the
high-density mode.

Furthermore, to provide true fully formed charac-
ters, Olivetti also offers three versions of a daisy-wheel
unit. The $1200 Model DY 211 outputs 20 cps and allows
10-, 12- and 15-cpi pitches, plus proportional spacing.
The $1600 Model DY 311, on the other hand, offers

as $100 (500).

Faced with these product op-
tions, how can you decide wheth- @
er to build, buy or add value when
designing a printer system? Con-
sider four key factors:

® Cost

® Your design expertise

You can build your own printer, as Vector Graphic did. Model
MP interfaces only to the manufacturer's system via the firm’s
Bitstreamer Il parallel-interface card. Power and logic come from
the host processor, providing a high degree of printer control at
the expense of high host overhead.

® Your ability to service what
you design
The ease with which you
can vertically integrate an
internally designed printer
into your present operation.
Although carefully evaluating all
of these factors will

prevent your making a costly
mistake, consultant Andrew
Roman (Newark, CA) offers some
bottom-line advice: “Determine
what the cost will be, now and
later. There is really only one
bottom-line decision factor—

probably  cost.”

For $394 (100), you can buy this Burroughs OEM ballistic-head
printer mechanism and build your own printer. The unit produces
132-character columns on 9'4-in. paper at 90 cps max.
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Multiple printheads up speed
but raise quality questions

print rates ranging from 32 to 38 cps, and the $2600
Model DY 811 produces 65 to 80 cps. All three units
have optional forms tractors and automatic sheet
feeders. And to cover all the bases, Olivetti also

furnishes the DY 211 and DY 311 as print mechanisms
only, with and without driving electronics (see box,
“The “bare-bones” alternative”).

New technology spurs new designs

Some interesting technology innovations are avail-
able in today’s serial impact printers—in both the
fully-formed-character and dot-matrix realms. For
example, consider the Pertec Stylist. This daisy-wheel

Manufacturers of serial impact printers

For more information on dot-matrix or fully-formed-character serial impact printers, contact the following manufacturers
directly or circle the appropriate numbers on the Information Retrieval Service card.

Addmaster Corp

416 Junipero Serra Dr
San Gabriel, CA 91776
(213) 285-1121

Circle No 370

Amperex Electronics Corp
230 Duffy Ave

Hicksville, NY 11802

(516) 931-6200

Circle No 371

Anadex Instruments Inc
9825 DeSoto Ave
Chatsworth, CA 91311
(213) 998-8010

Circle No 372

Anderson Jacobson Inc
521 Charcot Ave

San Jose, CA 91202
(408) 263-8520

Circle No 373

Axiom Corp

5932 San Femando Rd
Glendale, CA 91202
(213) 245-9244

Circle No 374

Bowmar Instruments
4640 126th Ave North
Clearwater, FL 33520
(813) 576-2525

Circle No 375

Burroughs OEM Marketing
Burroughs Pl

Detroit, Ml 48232

(313) 972-8031

Circle No 376

Centronics Data Computer Corp
Hudson, NH 03051

(603) 883-0111

Circle No 377

Clary Corp

320 W Clary Ave

San Gabriel, CA 91776
(213) 287-6111

Circle No 378

Computer Devices Inc
25 North Ave
Burlington, MA 01803
(617) 273-1550

Circle No 379
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Computer Transceiver Systems Inc
E 66th Midland Ave

Paramus, NJ 07652

(201) 261-6800

Circle No 380

Control Data Corp
1480 N Rochester Rd
Rochester, M| 48063
(313) 651-8810
Circle No 381

Data Equipment Inc
238 E Caribbean Dr
Sunnyvale, CA 94086
(408) 734-5610
Circle No 382

Data General Corp
4400 Computer Dr
Westboro, MA 01581
(617) 366-8911
Circle No 383

Data Machines International
Terrace Hill

Ithaca, NY 14850

(607) 273-1515

Circle No 384

Data Royal Inc

235 Main Dunstable Rd
Nashua, NH 03060
(603) 883-4147

Circle No 389

Data Terminals and Communications
590 Division

Campbell, CA 95008

(408) 378-1112

Circle No 385

Data Test Corp

3200 Coronado Dr
Santa Clara, CA 95051
(408) 496-0400

Circle No 386

Datadyne Corp

960 Rittenhouse Rd
Norristown, PA 19403
(215) 666-5751
Circle No 387

Dataproducts Corp

6219 DeSoto Ave
Woodland Hills, CA 91364
(213) 887-8000

Circle No 388

Datel Systems Inc
11 Cabot Bivd
Mansfield, MA 02048
(617) 339-9341
Circle No 390

Decision Data Corp
100 Witmer Bivd
Horsham, PA 19044
(215) 674-3300
Circle No 391

Diablo Systems
24500 Industrial Bivd
Hayward, CA 94545
(415) 786-5000
Circle No 392

Diamond Engineering
3635 150th St Northeast
Redmond, WA 98052
(206) 883-1071

Circle No 393

Di/An Controls Inc
944 Dorchester Ave
Boston, MA 02125
(617) 288-7700
Circle No 394

Digital Associates
1039 E Main St
Stamford, CT 06902
(203) 327-9210
Circle No 395

Digital Equipment Corp
129 Parker St

Maynard, MA 01754
(617) 493-2268

Circle No 396

Digitec

918 Woodley Rd
Dayton, OH 45403
(513) 254-6251
Circle No 397

Documation Inc
Box 1240
Melbourne, FL 32901
(800) 327-6422
Circle No 398

Epson America Inc
23844 Hawthorne Bivd
Torrance, CA 90505
(213) 378-2220

Circle No 399

Expandor Inc

400 Saint Claire Plaza
Pittsburgh, PA 15241
(412) 746-2910

Circle No 400

Facit Inc

66 Field Point Rd
Greenwich, CT 06830
(203) 622-9150
Circle No 401

Florida Data Corp

3308 New Haven Ave
West Melbourne, FL 32901
(305) 724-6088

Circle No 402

General Electric Corp
General Electric Dr
Waynesboro, VA 22980
(703) 949-1000

Circle No 403

Gould Inc

3631 Perkins Ave
Cleveland, OH 44114
(216) 361-3315
Circle No 404

Gulton Industries

Gulton Industrial Park
East Greenwich, Rl 02818
(401) 884-6800

Circle No 405

Hecon Corp

31-45 Park Rd

Tinton Falls, NJ 07724
(201) 542-9200

Circle No 406

Hewlett-Packard Co
1507 Page Mill Rd
Palo Alto, CA 94304
Phone local office
Circle No 407

Hycom Inc

16841 Armstrong Ave
Irvine, CA 92795
(714) 557-5252
Circle No 408

IBM Corp

1000 Westchester Ave
White Plains, NY 10604
(914) 696-6010

Circle No 409
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orinter, manufactured by Triumph-Adler of West
Germany, is compatible with the Adler and Royal
typewriters—a feature that allows you to obtain
supplies or spare parts from local typewriter dealers.
The unit’s 17-cps print rate is the penalty you pay along
with the $730 (1000) price. A sound-baffling design in
the Stylist keeps noise levels below 62 dBa.

In the dot-matrix arena, manufacturers are using
multiple printheads to improve throughput and charac-

ter quality. The method combines a low-resolution head
with a high-resolution one: for example, a 7-wire unit
with a 14- or 24-wire assembly. Other manufacturers
are applying the same techniques to multipass printers:
The first head creates the character, while the second
overstrikes it with a half-dot offset. (Questions remain
regarding this technique’s viability, though; it appears
that the method requires stopping the head each time
to ensure precise dot registration. Thus, what you gain

Inforex Inc

186 Middlesex Tpke
Burlington, MA 01803
(617) 272-6470
Circle No 410

Infoscribe Inc

2730 S Harbor Bivd, Unit G
Santa Ana, CA 92704
(714) 641-9084

Circle No 411

Integral Data Systems
Rte 13 South

Milford, NH 03055
(603) 673-9100

Circle No 412

C Itoh Electronics
5301 Beethoven St
Los Angeles, CA 90066
(213) 390-7778

Circle No 413

Lear Siegler Inc
714 N Brookhurst St
Anaheim, CA 92803
(714) 774-1010
Circle No 414

Litton Datalog

1770 Walt Whitman Rd
Melville, NY 11746
(516) 694-8300

Circle No 415

LogAbax Inc

10889 Wilshire Bivd
Los Angeles, CA 90024
(213) 477-0494

Circle No 416

LRC Inc

Technical Industrial Park
Riverton, WY 82501
(307) 856-4821

Circle No 417

Malibu Electronics

2301 Townsgate Rd
Westlake Village, CA 91361
(805) 496-1990

Circle No 418

Mannesmann Tally Corp
8301 S 180th St

Kent, WA 98031

(206) 251-5500

Circle No 419

Memorex

3015 Daimler St
Santa Ana, CA 92705
(800) 854-3111
Circle No 420

MFE Corp
Keewaydin Dr
Salem, NH 03079
(603) 893-1921
Circle No 421

Micro Peripherals Inc
2099 West 2200 South
Salt Lake City, UT 84119
(801) 973-6053

Circle No 422

Miltope Corp

9 Fairchild Ave
Plainview, NY 11803
(516) 349-9500
Circle No 423

Mitsubishi Electronics Inc
2200 W Artesia Blvd
Compton, CA 90220

(213) 979-6055

Circle No 424

NEC Information Systems Inc
5 Militia Dr

Lexington, MA 02173

(617) 862-3120

Circle No 425

Northern Data Com
30 Plan Way
Warwick, Rl 02886
(401) 738-9500
Circle No 426

Okidata Corp

111 Gaither Dr

Mt Laurel, NJ 08054
(609) 235-2600
Circle No 427

Olivetti Peripheral Equipment
525 Executive Blvd

Elmsford, NY 10523

(914) 592-2864

Circle No 428

Panasonic Electronic Components
1 Panasonic Way

Secaucus, NJ 07094

(201) 348-7269

Circle No 429

Perkin Elmer Corp
360 Rte 206 South
Flanders, NJ 07836
(201) 584-1400
Circle No 430

Pertec Computer Corp
12910 Culver Bivd

Los Angeles, CA 90066
(213) 822-9222

Circle No 434

Plessey Peripheral Systems
17466 Daimler St

Irvine, CA 92714

(714) 540-9945

Circle No 431

Potter Instrument Co Inc
10 Main St

Gonic, NH 03867

(603) 332-1991

Circle No 432

Practical Automation
Trap Falls Rd

Shelton, CT 06484
(203) 929-5381

Circle No 433

Printronix

16702 Von Karman Ave
Irvine, CA 92713

(714) 549-7700

Circle No 435

Qantex

60 Plant Ave
Hauppauge, NY 11787
(516) 582-6060

Circle No 436

Qume Corp

Box 50039

San Jose, CA 95150
(408) 942-4000
Circle No 437

Rochester Data
3100 Monroe Ave
Rochester, NY 14618
(716) 385-4336
Circle No 438

SCI Systems Inc
Box 1000

Huntsville, AL 35807
(205) 882-4360
Circle No 439

Sanders Technology Systems
Box 1226

Nashua, NH 03061

(603) 882-1000

Circle No 440

SCM/Kleinschmidt
Lake Cook Rd
Deerfield, IL 60015
(312) 945-1000
Circle No 441

Siemens Corp

186 Wood Ave South
Iselin, NJ 08830
(201) 494-1000
Circle No 442

Star Micronics Inc

200 Park Ave, Suite 208
New York, NY 10017
(212) 986-6770

Circle No 443

System Industries
525 Oakmead Parkway
Sunnyvale, CA 94086
(408) 732-1650

Circle No 444

Teac Corp of America
7733 Telegraph Rd
Montebello, CA 90640
(213) 726-8417

Circle No 445

Teletype Corp
5555 W Touhy Ave
Skokie, IL 60077
(312) 982-2000
Circle No 446

Telex Corp
6422 E 41st St
Tulsa, OK 74135
(918) 627-1111
Circle No 447

Telpar Inc

4132 Billy Mitchell Rd
Addison, TX 75001
(214) 233-6631
Circle No 448

Texas Instruments Inc
Box 1444

Houston, TX 77001
(713) 937-2000

Circle No 449

Trilog Inc

17391 Murphy Ave
Irvine, CA 92714
(714) 549-4079
Circle No 366

True Data Corp
17092 Puliman St
Irvine, CA 92714
(714) 979-4842
Circle No 367

Versatec Inc

2805 Bowers Ave
Santa Clara, CA 95051
(408) 988-2800

Circle No 368

Victor Data Products
3900 N Rockwell Ave
Chicago, IL 60618
(312) 539-8200
Circle No 369

S
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OEM INTERFACES
FOR
LRC-EATON SERIES 400
NEEDLE PRINTERS

$180. ea.
1000 PCS
BOARD ONLY
PARALLEL INPUT

Parallel Input
Serial (RS232) Input
88 Character Storage
Self Test
Special Message
Storage Option
USE FOR PRINTING

e Documents
o Tickets e Validations
e Tags e Labels (Adhesive Backed)

For Immediate Information Contact:

Character Enhancement
6" x 9” Size

Custom Font Option
Custom Interfaces
Pre-Programmed
Message Option

e Journals

Babylon Industrial Campus

935 Horsham Road
Horsham, PA 19044
(215) 674-8300

OVATRONICS CO.

Digital Printing & Data Systems

For more information, Circle No 47

YOU LIKE TO WRITE,
RIGHT?

Then EDN wants you, providing you also
have an EE degree and at least two years’
circuit-design experience. We seek indi-
viduals who want to be Boston-based tech-
nical editors for this top electronics publi-
cation.

To qualified individuals, EDN offers an
attractive salary, industry-wide recognition,
high job satisfaction, and the ability to keep
abreastof . ..

* Advanced Technology

¢ Exciting New Products

¢ State-of-the-art circuit and system-design
techniques.

If you thrive on meeting challenges
head-on...

If you are an effective, technical communi-
cator . . . then send your resume and salary
requirements in strict confidence to: Roy
Forsberg, Editorial Director, EDN, 221
Columbus Avenue, Boston, MA 02116.

An Equal Opportunity Employer

Multipass printing
calls for precise timing

in throughput on one end, you might lose on the other.)

The idea of multipass dot-matrix printing isn’t new,
but it hasn’t been fully accepted, primarily because of
mechanical problems associated with the design. Even
though the technique’s reliability currently is low,
though, Dataproducts’ Ron Morley cautions that you
shouldn’t write it off. He and others think that
multiple-pass printing will eventually come into its own
as printer manufacturers experience greater demand
for high throughput and better quality. However, Dale
Edwards, Lear Siegler’s director of printer engineer-
ing, expects 1l-column-printhead, 1-pass dot-matrix
units to remain the high flyers for a long time.
(Edwards admits he’s biased, though: Lear Siegler’s
$1545 (1000) Model 310 Ballistic printer employs a
1-column, 9-wire, single-pass mechanism.)

Sanders Technology has led the way in multipass
printing. The firm’s Media 12/7, priced at $3995, is
available with OEM discounts ranging from 38 to 40%,
depending on quantity. It achieves print rates as high
as 200 cps, depending on which of 100 fonts you choose.
The printer’s real selling point, though, is its print
quality: As many as eight passes create the equivalent of
a fully-formed-character printer’s output. However,
this quality is not without costs in system throughput,
duty-cycle penalty and print-mechanism wear. And
printer timing and registration are extremely critical;
the firm compensates for the latter factor with a
pin-fire PROM, keyed to each printhead, whose
firmware takes into account the head’s characteristics.

' (Thus, when you replace a head, you change the pin-fire
| PROM—adding to the printer’s cost of operation.)

What’s in store?

With at least 79 manufacturers offering serial impact
printers, youll have your hands full in making a
selection, even if you're well prepared. And don’t
expect the decision-making process to get easier.

Complicating the process will be the use of special-
ized nonimpact printheads, such as R-Ohm’s (Irvine,
CA) thermal Model KG106. This head provides
203-dots/in. resolution, permitting the creation of very
dense printing for graphics and facsimile applications.

Look, too, for decreases in printer size. And also
expect to see even more emphasis on noise reduction
with the introduction of tighter enclosures and less
noisy print mechanisms.

However, don’t expect to see any further major price
reductions. Microdata peripherals VP Leonard Blein-
inger, for one, believes that pricing will stay fairly
stable, even though more features will be available. EDN

Article Interest Quotient (Circle One)
High 473 Medium 474 Low 475
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Analog Laser Transmitter
20 Hz-1.25 GHz

Fiber Optic Transmitter ~
Model GO-ANA .

= Hermetically Sealed General Optronics
Laser Diode with Fiber Pigtail

= High Linearity

= Wide Bandwidth

= Automatic Laser Power, Temperature Controls
= Transient Protected

= Performance Warning Alarm

= Warranted Performance

Applications include:

Virtually any system requiring low distortion, wide band
transmission. For example: * CATV « Base Band Video * Multi
Channel Video * Tactical Radar Video * Satellite and Microwave

70 MHz IF Links, and more. ;
For more information, Circle No 51

&
h H 3005 Hadley Rd., S. Plainfield, N.J. 07080
qenerQI optronlc, corpo Tel. (201)753»167(;0 : TWX 710-9'97.-§556




EDN Programmable-Memory Directory

Pr
make product

ogrammable memories

redesign easy

The latest programmable-memory introductions reflect advances
to higher speed devices. But speed isn't the only improvement;
new device types and options can aid your designs, too.

George D Huffman, Associate Editor

1980 was a good year for designers who must often
change their minds—and thus their systems’ memories.
Three years before 1984 arrives, they can easily
exercise Big Brother-like control—but on men’s
machines rather than their minds—thanks to the latest
reprogrammable memories.

Nearly every semiconductor house regularly an-
nounces new erasable programmable memories
(EPROMs) and their one-time-only fuse-link-
programmable counterparts (PROMs). And as expect-
ed, EPROMs have continued their trend toward higher
densities. Small-capacity memory users haven’t been
forgotten, though. In fact, two new low-capacity
categories appear in this year’s Programmable-
Memory Directory: one headed by Motorola’s
MCM2801 (a 256-bit (16x16) word-alterable, electrical-
ly erasable (EEPROM) device), the other by General
Instrument’s ER4201 (an electrically alterable unit
(EAROM) in the 1024-bit (128 x8) class).

(Because EEPROMs and EAROMs are evolving so
rapidly, EDN explores the newest of the devices and
their future in detail on pg 57 of this issue, as well as
listing them in this Programmable-Memory Directory.
Also note that several devices listed in each category
last year don’t appear in this year’s update.)

Shining some light on PROMs

Ultraviolet-erasable programmable memories (UV
EPROMs) still account for the majority of new entrants
in the directory. The density growth characterizing
these parts is especially obvious in 32k-bit EPROMs. In
addition to new second sources for the popular 2732,
you’ll find some interesting options for this device. For
example, whereas many of the 2732-type devices listed
in last year’s tabulation didn’t offer a Power Down
mode, all of this year’s additions do. Providing a 3:1 or
6:1 reduction in power-supply loading, that’s a welcome
option.

Perhaps more interesting is National Semiconduc-
tor’s contribution to UV EPROMs. The firm’s standard
version, the NMC27H32, employs NMOS technology.

106

But unlike most other manufacturers’ NMOS devices,
its maximum access time is a very short 200
nsec—apparently achieved without special selection.
The next-fastest units are Intel’s HMOS 2732A and
Texas Instruments’ NMOS TMS2532-35, both of which
spec 250 nsec max.

If speed isn’t your prime concern and power-supply
loading is, consider CMOS devices. National’'s CMOS
UV EPROMs work more slowly than the firm’s NMOS
type by approximately a factor of two, but they aren’t
any slower than some other manufacturers’ slowest
NMOS units. And after all, when power consumption is
critical, you must trade off a little speed. The CMOS
devices require only 50 mW/MHz in Power Up mode
(compared with the 750 to 850 mW required by NMOS)
and a miniscule 125 pW in standby operation. In
addition to providing these same CMOS-derived
features in a 16-bit (2716) line, National plans to offer
an NMOS-EEPROM version of the 2716 late this year.

As last year’s directory anticipated, Intel has reached
the 200-nsec speed barrier with the 64k-bit 2764-2 by
employing an enhanced NMOS process, HMOS-II. And
Motorola also expects great things from the HMOS
process.

A look at the nearby figure shows what the firm is
striving for in its near-future-planned memory prod-
ucts. If all goes according to plan, you can look for a fast
64k EPROM very soon and a very fast 128k device late
this year or early in 1982.

Motorola’s plans for packaging the 128k device
haven’t been revealed—if they’ve been finalized at all.
Caught in the 24-vs-28-pin debate, the company has
opted for 24 pins, while TI and Intel have adopted two
different 28-pin configurations. (National, leaving
nothing to chance, offers its devices in both TI’s and
Intel’s configurations.)

But what about the problem of having only 24 pins to
work with? At 32k-bit densities, 24 pins still work well

An effectively nonvolatile RAM results when an EEPROM backs up
a RAM. The device's host computer uses the RAM portion under
normal operating conditions, but if a crash is imminent, the EEPROM
stores the RAM’s contents. A 5V-only part, Xicor's X2201 RAM/EE-
PROM stores 1k bits.

EDN JANUARY 21, 1981
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CMOS UV EPROMs challenge
NMOS units in speed

enough; at 64k-bit levels, however, things become a bit
crowded and some function MUXing proves necessary.
And at 128k densities, 28-pin packages appear manda-
tory, especially if you want such niceties as output
enable—a neat way of solving potential bus-contention
problems—and a separate programming-pulse input.
Only time and market pressure will resolve the 24-pin
controversy, but at least Motorola’s approach is
coherent; the company’s 24-pin 64k EPROM functional-
ly resembles the TI device and plugs into the lower 24
pins of the 28-pin TI socket.

Additionally, Motorola always backs up any EPROM
device with a directly compatible masked ROM. But
keep in mind that because manufacturers’ ROMs
usually operate more rapidly than their EPROMs, you
can’t achieve the fastest possible data-throughput rate
until the ROM replaces the EPROM in your system’s
final version. And don’t forget the cost involved in
substituting EPROM for ROM; it’s not unusual for a UV
EPROM to cost four to six times as much as the ROM
you’ll probably use in the end. Ease of design change
has its price.

PROMs: the one-time-only memory

Unlike the various erasable and reprogrammable
memories discussed so far, fuse-link-programmable
(PROM) devices must be written correctly on the first
try. (Actually, the remote possibility exists that some
desired reprogramming might only entail blowing
additional links.) And unlike masked ROMs or E-
PROMs, PROMs are really fast; maximum access times
in the 50- to 80-nsec range aren’t unusual. The fuse

technology used could be the limiting speed factor,
however—a point speculated on by several manufactur-
ers interviewed for last year’s directory. In general,
though, this year’s device specs bear out last year’s
expectations: Titanium-tungsten (Ti-W) links do appear
to permit faster memory operation, probably because of
their lower inherent capacitance.

As was anticipated, little PROM-product activity has
occurred at capacities above 16k. Last year’s tabulation
showed no products in the 32k class; this year’s lists
two. And in the 64k-PROM slot, only Harris has
announced an entry, expected to become available in
the third quarter.

The 8k and 16k PROM categories have received the
most attention. Not only have more “no-frills” devices
become available, but you can also obtain many of these
basic types with assorted options. Power-down,
low-operating-power and on-chip-register versions are
appearing in greater numbers. Additionally, some of
these enhanced devices come in 300-mil packages.

Tradeoffs among the options exist, too. In general,
the low-power versions are the slowest but require only
half as much operating power as other parts; power-
down types fall into the middle speed range but still
stand by at very low power levels. The on-chip-register
versions, such as TI’'s 4k TBP28R45, spec an impres-
sively short typical access time of 20 nsec. This figure
could represent only the register’s access time and not
that of the PROM itself, however. If that is the case,
the unit’s actual overall access time could easily be
longer than that of the apparently slower power-down
type. The directory-update information provided by TI
didn’t clarify this point.

A guess about price and availability

When it comes to anticipating programmable-
memory prices and availability, your guess is probably

ADVANCED
MEMORY
PRODUCTS
| 64k SRAM
HMOS Il SeRE BrAK /
128k EPROM
256k ROM
2 umosi 16k CMOS RAM
w 16k SRAM
- 64k DRAM
-2 64k EPROM
a HMOS | [~
4k SRAM
16k DRAM
NMOS 16k EPROM
64k ROM
1 1 1 1 | 1 1
1977 1978 1979 1980 1981 1982 1983
GEOMETRY 4-6 um 2-4 um 1-2 um SUBMICROMETRE
DENSITY 10k 100k-300k 750K 1M
LITHOGRAPHY OPTICAL OPTICAL OPTICAL E-BEAM, X-RAY
SPEED 1 MHz 5-7 MHz 10 MHz 50 MHz
By combining HMOS processing with fine-line geometries, Motorola can provide a wide range of memory products for the
foreseeable future. A 64k UV EPROM is already available, and within a year, a 128k EPROM could appear.

108

EDN JANUARY 21, 1981



Manufacturers of programmable read-only memories

For more information on PROMs, UV EPROMs, EAROMs or EEPROMS, circle the appropriate numbers on the
Information Retrieval Service card or contact the following manufacturers directly.

Advanced Micro Devices
901 Thompson Pl
Sunnyvale, CA 94086
(408) 732-2400

Circle No 336

American Microsystems Inc
3800 Homestead Rd

Santa Clara, CA 95051

(408) 246-0330

Circle No 337

Electronic Arrays
550 E Middlefield Rd
Mt View, CA 94043
(415) 964-4321
Circle No 338

Fairchild Semiconductor
464 Ellis St

Mt View, CA 94042

(415) 962-5011

Circle No 339

Fujitsu Microelectronics Inc
2945 Oakmead Village Ct
Santa Clara, CA 95051

(408) 729-1700

Circle No 340

General Instrument Corp
Microelectronics Div

600 W John St

Hicksville, NY 11802
(516) 733-3000

Circle No 341

Harris Semiconductor
Box 883

Melbourne, FL 32901
(305) 724-7407

Circle No 342

Hitachi America Ltd
1800 Bering Dr

San Jose, CA 95112
(408) 292-6404
Circle No 343

Hughes Aircraft Co

Solid State Products Div
500 Superior Ave

Newport Beach, CA 92663
(714) 759-2411

Circle No 344

Intel Corp

3065 Bowers Ave
Santa Clara, CA 95051
(408) 987-8080

Circle No 345

Intersil Inc

10710 N Tantau Ave
Cupertino, CA 95014
(408) 996-5000
Circle No 346

Mitsubishi/Melco
3030 E Victoria St
Compton, CA 90221
(213) 537-7131
Circle No 347

Monolithic Memories Inc
1165 E Arques Ave
Sunnyvale, CA 94086
(408) 739-3535

Circle No 348

Mostek Corp

1215 W Crosby Dr
Carroliton, TX 75006
(214) 242-0444
Circle No 349

Motorola Inc
Integrated Circuit Div
3501 Ed Bluestein Bivd
Austin, TX 78721

(512) 928-6000

Circle No 350

National Semiconductor Corp
2900 Semiconductor Dr

Santa Clara, CA 95051

(408) 737-5000

Circle No 351

NEC Microcomputers Inc
173 Worcester St
Wellesley, MA 02181

(617) 239-1910

Circle No 352

Nitron Inc

10420 Bubb Rd
Cupertino, CA 95014
(408) 255-7550
Circle No 353

Oki Semiconductor
Suite 405

Santa Clara, CA 95051
(408) 984-4842

Circle No 354

Panasonic

1 Panasonic Way
Secaucus, NJ 07094
(201) 348-7276
Circle No 355

Plessey Semiconductors
1641 Kaiser Ave

Irvine, CA 92714

(714) 540-9979

Circle No 356

Raytheon Semiconductor
350 Ellis St

Mt View, CA 94042

(415) 968-9211

Circle No 357

RCA Solid State Div
Rte 202

Somerville, NJ 08876
(201) 685-6000
Circle No 358

SGS-ATES Semiconductor Corp

240 Bear Hill Rd
Waltham, MA 02154
(617) 890-6688
Circle No 359

Signetics Corp

811 E Arques Ave
Sunnyvale, CA 94086
(408) 739-7000
Circle No 360

Synertek

Box 552

Santa Clara, CA 95051
(408) 988-5611

Circle No 361

Texas Instruments Inc
Box 225012, M/S 308
Dallas, TX 75265
Circle No 362

Toshiba America Inc
2151 Michelson Dr
Suite 190

Irvine, CA 92715
(714) 955-1155
Circle No 363

Xicor Inc

1221 Innsbruck Dr
Sunnyvale, CA 94086
(408) 734-3041
Circle No 364

Zilog

10460 Bubb Rd
Sunnyvale, CA 94086
(408) 446-4666
Circle No 365

as good as anybody else’s.

When you compare this year’s availability data with
last year’s, you'll notice that some of last year’s
announced products are still pending. In several cases,
manufacturers have retracted devices; they’re no
longer available—if, indeed, they ever were. But if the
directory still lists a device and the Availability column
is blank, it’s probably safe to assume the device
exists—at least in some quantity. On the other hand, a
newly listed device not accompanied by specific
delivery data could mean one of two things: It exists
now in quantity, or it doesn’t exist at all and the
manufacturer can’t or won’t say when it will.

Once you ascertain whether a device exists, the next
trick is to obtain its firm selling price. But don’t ask
until you're ready to buy; price slashing in the memory
marketplace—especially among EPROMs, it seems—is
rampant. A Japanese firm’s US-based semiconductor
house, for example, recently announced price cuts
spanning 45 to 656% for its 1kx8 and 2kx8 EPROMs.
And if you negotiate a bit, you can probably reach an

EDN JANUARY 21, 1981

even lower price. Unlike last year, manufacturers are
reluctant to project “very little change in the pricing
structure.”

A year from now, when we next update this
directory, you’ll certainly find faster EPROMs listed.
Not only will manufacturers further fine-tune the
NMOS and HMOS processes, it’s entirely possible they
will tune CMOS-based memories so finely that the
CMOS parts will become as fast as this year’s NMOS
units. But regardless of what happens in the access-
time race, this year’s optional features—power-down,
low-power and various chip-select/enable functions—
will likely become standard features. Improvements in
both EEPROMs and EAROMs also seem inevitable—
developments that will probably prompt manufacturers
to develop fewer UV EPROMs. EDN

Tables begin on pg 110

Article Interest Quotient (Circle One)
High 476 Medium 477 Low 478
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UV-ERASABLE, ELECTRICALLY ALTERABLE AND ELECTRICALLY ERASABLE MEMORIES
DENSITY | ORGANIZATION | TECHNOLOGY { __ OUTPUT NO MAX ACCESS
(BITS) (BITS) @ CONFIGURATION | oF TIME
w PINS (NSEC)
<| OTHER @)
w
&
256 16 x 16 NMOS [) 16 10 uSEC (FIRST BIT)
336 21x 16 MNOS St 8 10 uSEC (FIRST BIT)
36 x 16 MNOS [ ) 28 4 uSEC
MNOS [ ] 28 1 uSEC/2 uSEC (HR)
512
64 % 8 MNOS L3 22 4 uSEC
NMOS = 22 2 USEC/4 uSEC (HR)
128 x 8 NMOS % 24 300
1k 256 x 4 MNOS ® 22 900
(1024)
MNOS 18 1.5 uSEC
1024 x 1 NMOS ) 18 300
1400 100 x 14 MNOS DRIVES MOS 14 833 uSEC
NMOS 14 20 uSEC
MNOS ° 24 550
2k 256 X 8 CMOS -] 24 1 uSEC
(2048) PMOS ) 24 1 uSEC, 650 NSEC
512 x 4 PMOS ° 24 1 uSEC (TYP)
CMOS ® 24 550 (TYP)
512x 8 CMOS e 24 300/550
PMOS () 24 1 uSEC
4k NMOS ® 24 450
(4096)
MNOS ® 22 900
MNOS ° 24 2 uSEC
1024 x 4 MNOS ] 22 900 uSEC/
1000 uSEC (HR)
CMOS 81 ° 24 3007550
CMOS INVM3008 ° 24 550 (TYP)
CMOS MW557U58 ® 24 750
CMOS - @ 24 350
CMOS V6808 [ ] 24 350
NMOS 708,-1 ® 24 450, 350
8k NMOS ° 24 450
(8192) NMOS ) 24 450/550
NMOS ® 24 450
NMOS [ ] 24 450
NMOS - 24 450, 350
1024 x 8 NMOS [ 24 250 ‘
NMOS B 24 300 (
NMOS [ ] 24 450
NMOS ® 24 350
NMOS [ ] 24 450 (
NMOS k] 24 450
NMOS @ 24 300
NMOS [ ] 24 450
NMOS ® 24 300
NMOS e 24 450 «
NMOS ® 24 450
MNOS [ ] 24 1.4 uSEC
2048 % 4 MNOS ® 24 1.6 uSEC
CMOS o [ lloas 24 350
CMOS [ ] 24 450/350 [}
CMOS ® 24 450/350 L]
NMOS ) 24 450 ]
16k 2048 x 8 NMOS ° 24 350 ®
(16, 384) NMOS (] 24 450, 350, 390
NMOS ° 24 450, 350
NMOS L] 24 450, 350
NMOS ° 24 450
MNOS ® 24 300
110 EDN JANUARY 21, 1981



SUPPLY § POWER AVAIL| OTHER COMMENTS, INFORMATION, FEATURES®
JOLTAGES < |8 DISSIPATION IN
@ 18.a s (mW) 1981
ECE |wiw ® ®
=2 |28
Sez |2=| Acve | stanpsy
5V, 25V D © 165 22 WORD-ALTERABLE EEPROM
10V D 28 (TYP) EAROM; SERIAL 1/0; 10-YR DATA RETENTION
5V, — 28V D 400 EAROM; 5-BIT PARALLEL-BINARY ADDRESSING
5V, — 28V D 500 EAROM: 5-BIT BINARY ADDRESSING; WORD ALTERABLE
5V. —28V D 400 EAROM: NCR2055 SECOND SOURCE
5V, — 28V D 500 EAROM:; 6-BIT BINARY ADDRESSING
5V, 25V D 400 EAROM; TTL COMPATIBLE
BV, =18V ] ciaster 650 RAM WITH EAROM STORAGE: CE STROBES
DURING RAM CYCLES
5V, — 15V s 800 NONVOLATILE RAM WITH EAROM BACKUP
5 75 NONVOLATILE RAM WITH EEPRON p
- 35V D 300 SERIAL EAROM; MOS COMPATIBLE
— 35V
5V, —9V s 1w 100% MIL-STD-883 TESTING
S 20(TYP) 1 1702 SECOND SOURCE IN CMOS
5V, —9V s 885
5V, —9V s 900
Y ATV - L eirs 7.5 EEPROM; CE USED AS CLOCK
D ° 30/60 5 uW
5V, —12V S 900
+5, 12V s 800
5V, —12v D 450 EAROM
5V, —fav | D 300 EAROM; 2402 HAS OUTPUT DATA STRGBE
s E
5, - 3}) N 450 » EAROM; CE USED AS CLOCK .
D ° 30/60 5 uW SAME AS IM6654, M
¥, 17V | Goivenrs 7.5 EEPROM. CE USED AS CLOCK
S o | 20(Tvp) 1 | 20 | CMOS UVPROM: 2708 PINOUT
s 50 500 W] 10 | INTEL 2758 COMPATIBLE
50 500 W] 30 | EEPROM: INTEL 2708 PINOUT
+5V, 12V S 800 INTEL 2708 COMPATIBLE
5V, 12V S 900 INTEL 2708 COMPATIBLE
5V, 12V S 630
+5V. 12V S 475
+5V, 12V S 750 ~55T0 +100°C
+5V. 12V S 800
S ° 446 131
s % 446 131
+5V, 12V S 800
+£5V, 12V S 800
S & 525 132 PIN 19= 0V FOR 2758, 5V FOR 2759
5V, 12V S 800
+5V. 12V S 800
+5V, 12V S 800 INTEL 2708 PINOUT
£5V. 12V S 800 INTEL 2708 PINOUT
S - 525 132
+£5V, 12V s 580 LOW-POWER VERSION
+5V, —2av| D 250 SECOND SOURCE NCR 2810 EAROM
£5V. —14v| D 300
- 23V
S ° 50 500 LW INTEL 2716 PINOUT
S ° 50 125N ] 10 | CMOS VERSION OF 2716
S . 50 125N | 10 | ABOVE WITH ADDRESS LATCH
S ° 750 150
S ® 450 125 |40 | EEPROM VERSION OF 2716
s ° 525 132
s Y 750 132
S ° 525 132 INTEL PINOUT
S ° 555 213 INTEL PINOUT
s 300 EEPROM VERSION OF 2716; NO UV REQUIRED

Continued on next page ‘
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UV-ERASABLE, ELECTRICALLY ALTERABLE AND ELECTRICALLY ERASABLE MEMORIES
DENSITY | ORGANIZATION | TECHNOLOGY OUTPUT NO MAX ACCESS
(BITS) (BITS) @ CONFIGURATION | OF TIME
- PINS (NSEC)
< | OTHER @
(7]
K3
NMOS ; 16 ® 24 450
NMOS ~ MBM2716 [ 24 450
NMOS 27161, 2, 5, . ° 24 450, 350, 390, 490, 650
16k 2048 x 8 NMOS - | M2716 ° 24 450
(16, 384) NMOS - 2716 | ® 24 450
NMOS TMS2516-35 o 24 350
NMOS - TMS2516 @ 24 450
NMOS . » 24 350, 390
NMOS 2 24 450, 650
NMOS T 66 | ® 24 450
NMOS . IMSO7AIBE | ° 24 300
NMOS MCM2716C | ® 24 450
NMOS MCM27A16C ° 24 350
NMOS MS2716 . @ 24 450
HMOS-II 816, -3 2816 & 24 250, 350/300
NMOS NMC2732,-1 ] 24 450, 350
NMOS NMC2532,-1 ® 24 450, 350
NMOS NMC27H32 ] 24 200
NMOS HN462532 ] 24 450
NMOS HN462732 ® 24 450
32k 4096 x 8 NMOS MBM2732 [ ] 24 450
(32,768) NMOS 1 TMS25L32 L] 24 450
NMOS TMS2532 L] 24 450
NMOS MCM2532C [ ] 24 450
NMOS MCM25A32 ° 24 350
NMOS EA2732 ® 24
NMOS Am2732 [ ] 24
NMOS 2732, -6 M2732 ° 24 450, 550/450
HMOS | 2732A ~ ° 24 250
CMOS - NMC27C32, -1 ® 24 450, 350
CMOS NMC6732,-1 [ ) 24 450, 350
NMOS TMS2532-35 ® 24 350
NMOS TMS2532-25 ® 24 250
NMOS M5L2732K ° 24 450
NMOS TMM2732D [ ] 24 450
NMOS pG2784.-1 ¢ ° 28 450, 350
NMOS IM2564,-1 | ® 28 450, 350
64k NMOS ~ NMC27H64 [ ) 28 200
(65,536) 8192 x 8 NMOS | TMS2564 1 ) 28 450
NMOS ~ TMS2564-50 | [ ] 28 500
NMOS TMS2564-35 [ ] 28 350
HMOS-II . ‘ ® 28 250, 200, 300, 450
NMOS ° 24 450
NMOS () 24 450, 350
NMOS [ ] 28 450
NMOS - ° 28 450
NMOS SY2764 e 28
NOTES:
@ TECHNOLOGY: MNOS = METAL NITRIDE OXIDE SEMICONDUCTOR (NONVOLATILE)
PMOS = P-CHANNEL MOS
NMOS = N-CHANNEL MOS
CMOS = COMPLEMENTARY-SYMMETRY MOS
HMOS = HIGH-SPEED, HIGH-DENSITY NMOS (DEVICE SCALING MATCHED WITH OPTIMUM
PROCESSING METHODS)
HMOS-I| = ENHANCED HMOS
@ MAX ACCESS TIME: MAXIMUM ADDRESS-TO-OUTPUT-DELAY TIME OVER COMMERCIAL/MILITARY
TEMPERATURE RANGE (0 TO 75°C/ —55TO + 125°C)
@ SUPPLY VOLTAGES: PERTAINS TO DEVICES REQUIRING OTHER THAN A NOMINAL SINGLE
5V SUPPLY; VALUES INDICATED ARE NOMINAL, =5% FOR COMMERCIAL,
+10% FOR MILITARY.

112

EDN JANUARY 21, 1981




SUPPLY § POWER AVAIL| OTHER COMMENTS, INFORMATION, FEATURES @
OLTAGES . S) e DISSIPATION IN :
® |B.3|2 (mW) 1981
-0
sEs|g8| O ®
Saz| 8= | active | stanpey
S . 525 130 INTEL PINOUT
S ° 525 132 INTEL PINOUT
S o 525 132
E . 632 165 —55T0 +100°C
S ° 525 132
S . 525 132
S . 525 132
S ° 525 132
S M 525 132
-5V, 12V S 700 SECOND SOURCE Tl
5y 12V S 800 SECOND SOURCE Tl
& . 525 131 SECOND SOURCE INTEL
5 . 525 131 SECOND SOURCE INTEL
L5V, 12V S 720
5 . 495 132 EEPROM, BYTE AND CHIP ERASE
S 750 INTEL PINOUT
S 750 TI PINOUT
S . 750 165 20
S TI PINOUT
S INTEL PINOUT
S o 788 158 INTEL PINOUT
S s 500 132 LOW-POWER VERSION OF TMS2532
S . 840 131
S ° 840 131
S ° 840 131
5 INTEL PINOUT
S INTEL PINOUT
S o 788 158
S ° 840 131
S s 50 1254W | 40 | CMOS VERSION OF 2732
S o 50 125N | 40 | AS ABOVE WITH ADDRESS LATCH
S . 840 131
S s 840 131
S o 787 341
S . 787 158
S 750 INTEL PINOUT
S 750 TI PINOUT
S . 750 165 40
3 p 840 131
S o 840 131
S . 840 131
S P 840 132
5 o 840 131 40 | JEDEC-STANDARD, ROM-COMPATIBLE PINOUT
S 840 | 40 | COMPATIBLE WITH MCM68366 ROM
S o 840 132
S p 525 131 INTEL PINOUT
S 30 | INTEL PINOUT

@ OPERATION:  SOME DEVICES USE CHIP ENABLE (CE) TO STROBE INFORMATION IN AND
OUT; REFER TO COMMENTS FOR DETAILS

® POWER DISSIPATION: UNLESS OTHERWISE NOTED, VALUES REFER TO MAXIMUM POWER
DISSIPATION OF DEVICE WHEN ENABLED (ACTIVE) AND WHEN DISABLED
(STANDBY). DEVICES WITH NO CHIP ENABLE ARE LISTED UNDER ACTIVE —
NUMBERS IN THIS CASE REFER TO READ MODE; POWER DISSIPATION
IS HIGHER IN WRITE MODE.

® AVAIL IN 1981: LACK OF ENTRY SIGNIFIES CURRENT AVAILABILITY. ENTRIES TELL QUARTER
IN WHICH SAMPLES WILL BECOME AVAILABLE. SOME DATA NOT AVAILABLE ON THESE
LATTER DEVICES WHEN THIS DIRECTORY WAS COMPILED

@ COMMENTS: UNLESS OTHERWISE NOTED, ALL DEVICES ARE UV-PROMs.
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E FUSE-LINK-PROGRAMMABLE, NONERASABLE MEMORIES
DENSITY | ORGANIZATION | TECHNOLOGY FUSE MAX ACCESS
(BITS) (BITS) TECHNOLOGY TIME
(NSE
COMM MIL
ST PLAT 40 50
LS PLAT 50 65
ST Ni 50 60
S5E AIM 50 60
256 32x8 ST Ni 50 60
ECL Ni 20
ECL Ni 20
ST Ti-W 40 50
ST Ti-W 35 45
ST Ni 50 60
512 64 x 8 ST Ni 140 140
ST PLAT 45 60
ST Ni 55 75
1T AIM 60 180
256 x 4 CMOS POLY 450
ST Ni 45 65
LS Ni 55 70
1k ST Ni 55 75
(1024) ECL Ni 20
ECL Ni 25
ST Ti-W 55 75
ST Ti-W 50 60
Sl Ti-wW 70 75
ST Ni 70 80
256 x 8 LS Ni 60 75
ST Ni 45 60
2k ST Ni 50 60
(2048) ST PLAT 50 60
ST Ni 60 75
T AIM 70 90
512 x4 ST Ni 50 70
LS Ni 55 70
ST Ni 60 75
ST Ti-W 55 65
ST Ni 55 70
ST Ni 70 85
ST Ti-W 75 85
ST Ti-W 75 85
SI Ni 45
ST PLAT 55 70
ST PLAT SEE COMMENTS
ST PLAT 55 70
ST Ti-W 55 70
ST Ni 70 80
512x8 ST Ni 70 80
T ” AlM 70 90
4k CMOS POLY 200 200
(4096) ST Ni 50 70
LS Ni 60 75
ST Ni 60 80
LS Ni 65 80
ST Ti-W 60 (TYP)
ST Ti-W 60 (TYP)
ST Ti-w 35 (TYP)
ST Ti-w 35 (TYP)
ST Ti-w 20(TYP)
ST Ni 55 70
1 Ni 70 85
ST Ti-W 55
g Ni 60
DEAP 45 60
1024 x 4 ST PLAT 55 70
ST POLY 60, 50
ST Ni 60 75
ST Ni 60 75
ST Ti-W 65
S Ni 50 60
60 85
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AVAIL
1981 | OTHER COMMENTS, INFORMATION, FEATURES

POWER-SUPPLY
CURRENT(5)
(mA)

ACTIVE STANDBY

SWITCH(6)
=

POWER

115
80
125
100
125
150 MOTOROLA COMPATIBLE
130
110
110
130 1Q

100

130
130
130
11300 100 pA L4 STATIC; TTL COMPATIBLE; CMOS-RAM PINOUT (EXCEPT PE)
130 ® SPROM VERSIONS REDUCE POWER BY 75% IN POWER-DOWN MODE
130 MOTOROLA COMPATIBLE

120
125
100
130

100 20 Tl

155 MM

130 L SPROM VERSIONS REDUCE POWER BY 75% IN POWER-DOWN MODE RAYTHEON
130 SECOND SOURCE TO HARRIS 7629 SIGNETICS

100
130
130
140 L ;
130 {ARRIS
130 ° SPROM VERSIONS REDUCE POWER BY 75% IN POWER-DOWN MODE RAYTHEON
130 SIGNETICS

130 NATIONAL
175

140 3Q
155
155
155
175

185 BUILT-IN PIPELINE REGISTER: ADR TO CLK SET UP =40 NSEC,
CLK TO OUTPUT =15 NSEC
160

132 SECOND SOURCE FOR AMD 27S28/9

170
185

10 mA/MHz 100 A e S PIPELINE PROM; PINOUT LIKE BIPOLAR 7641; ON-CHIP ADDRESS LATCHES
170

170 L] SPROM VERSIONS REDUCE POWER BY 75% IN POWER-DOWN MODE
170

155 ] SPROM VERSIONS REDUCE POWER BY 75% IN POWER-DOWN MODE
50 (TYP) 10 LOW POWER
50 (TYP) 10 LOW POWER IN 300-MIL PACKAGE
100 12 o 10 POWER DOWN
100 12 ° 10 POWER DOWN IN 300-MiL PACKAGE
110 (TYP) 10 ON-CHIP REGISTER. 300-MIL PACKAGE

170
140 20
140
140
145 COMPATIBLE WITH 825137, HM7643 & 6353-1
145
145
175
175 SAME AS 6350 BUT DIFFERENT PINOUT

120 REGISTERED PROM; ASYNC ENABLE; RS VERSION HAS SYNC ENABLE
140
140

Continued on next page
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FUSE-LINK-PROGRAMMABLE, NONERASABLE MEMORIES

DENSITY | ORGANIZATION | TECHNOLOGY FUSE NO | MAX ACCI
(BITS) (BITS) TECH&%LOGY g OF TIME(4
1024 x 8
8k
(8192)

- 875191

. HM7BIED HM76161 60
2048 x 8 ST Ni e ‘ HM7616 24 60 4
ST POLY : - | 3636B-1.-2 24 | 3545 ‘
Ti-W ; TBP28P166 | 24 | 35(TYP)
ST Ti-W ; TBP28L166 24 | 65(TYP)
ST Ti-W -~ | Teppamieb} 24 | 20(TYP)
ST PLAT ' . ~ 24 40 s
16k ST PLAT 24 50 1
(16,384) ST PLAT 24 50 ;
LS Ni 24 80 1
ST Ni 24 80 1
ST Ti-W 24 70 g
ST Ni 2 70
ST Ti-W : 24 70
ST Ni - 24 |35 (TYP)
ST DEAP | wmB7138 | 24
ST POLY : , 3636,-1 , 24| 80 .65 8
4006 < 4 ST PLAT 20 40 5
ST PLAT 20 50 5
ST Ni 20 60 8
32k 3096 < 8 ST POLY 2 40
(32.768) ST Ni 24 65 7!
64k 8192 8 ST Ni 93564/65 35 (TYP)
(65,536) .
ST Ni HM76640 HM76641 : 24 85 9t
NOTES

@ TECHNOLOGY: ST = SCHOTTKY TRANSISTOR-TRANSISTOR LOGIC (STTL)
LS = LOW-POWER SCHOTTKY
TT =TRANSISTOR-TRANSISTOR LOGIC (TTL)
ECL = EMITTER-COUPLED LOGIC
CMOS = COMPLEMENTARY-SYMMETRY METAL-OXIDE SEMICONDUCTOR

@ FUSE TECHNOLOGY: Ni=NICHROME
Ti-W =TITANIUM-TUNGSTEN
PLAT = PLATINUM SILICIDE
POLY = POLYCRYSTALLINE SILICON
AIM = AVALANCHE-INDUCED MIGRATION (INTERSIL PATENT)
DEAP = DIFFUSED EUTECTIC ALUMINUM PROCESS (FUJITSU PATENT)

@ PART NUMBER: NUMBERS REFER TO COMMERCIAL-TEMPERATURE-RANGE ICs (0 TO 75°C). IN MOST
CASES, MIL DEVICES ALSO AVAILABLE IF ACCESS TIME QUOTED UNDER MIL HEADING
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POWER-SUPPLY @ |AVAL
URREN = IN
(mA) EE 1981 OTHER COMMENTS, INFORMATION, FEATURES
ACTIVE | STANDBY | 23
175
}gg COMPATIBLE WITH 825185, HM7685, 63101-1
190 FOUR CHIP SELECTS '
150 20
170
170
:93
170 ° SPROM VERSIONS REDUCE POWER BY 75% IN POWER-DOWN MODE
};g ° SPROM AVAILABLE: HAS 4 GATED CHIP-SELECT LINES
175
100 LOW POWER .
55 (TYP) LOW POWER, 300-MIL PACKAGE
110 POWER DOWN, 300-MIL PACKAGE
120 (TYP) ON-CHIP REGISTER, 300-MIL PACKAGE
REGISTER PROM, 300-MIL PACKAGE

lgg COMPATIBLE WITH HARRIS, SIGNETICS, MMI
180 STANDARD 2716 PINOUT
185 10
100 15 @ 10 POWER DOWN. 300-MIL PACKAGE
50 (TYP) 1Q LOW POWER
110 (TYP) 10 ON-CHIP REGISTER. 300-MIL PACKAE
175
175 75 9
175 SLIMLINE PACKAGE
1§g ° SPROM VERSIONS REDUCE POWER BY 75%
1
180 30Q
30
185 3Q
1Q
1Q
}92 THREE CHIP SELECTS
175 75 [ ] CS RECOVERS POWER IN 10 NSEC
170 20Q
185 30
190 30
4Q
190 : 30

@ MAX ACCESS TIME: MAXIMUM ADDRESS-TO-OUTPUT-DELAY TIME FOR COMMERCIAL (0 TO 75°C) AND
MILITARY (—55TO + 125°C) DEVICES OVER FULL TEMPERATURE RANGE

(® POWER-SUPPLY CURRENT: MAXIMUM SUPPLY CURRENT DRAWN AT NOMINAL 5V SUPPLY
VOLTAGE. STANDBY CURRENT, WHEN GIVEN, IS MAXIMUM CURRENT
DRAWN WHEN DEVICE IS NOT ACTIVATED (IF APPLICABLE).

® POWER SWITCH: BULLET INDICATES AVAILABILITY OF DEVICES THAT SWITCH TO POWER-DOWN
MODE WHEN NOT ACTIVATED.

@ AVAIL IN 1981: LACK OF ENTRY SIGNIFIES CURRENT AVAILABILITY; ENTRIES TELL QUARTER IN WHICH
SAMPLES WILL BECOME AVAILABLE. SOME DATA NOT AVAILABLE ON THESE
LATTER DEVICES WHEN THIS DIRECTORY WAS COMPILED.

EDN JANUARY 21, 1981 117




1980

SMpG aAry

CONTREy oAt
HAZEL Tine

Suwmge
TELE Typg




BEST SELLERS

—_

Our annual Mini-Micro Computer Market File and our annual Mini-Micro Computer Market Report are on every-
one’s best seller list. You may not find these in America’s major book stores, but you'll sure find them on the
desks of the industry’s leading companies who market to the growing mini-micro computer industry.

The reason is that they help you sell to the $10,000,000,000* market we reach through Mini-Micro Systems.

o } Each year, in conjunction with Dataquest, the computer industry’s leading independent research firm, we survey
P our readers’ purchasing decisions during the past year and their planned purchases for the next year. And, we
= make the results of this comprehensive survey available to you so you can better sell to this dynamic market.
L J
L

Buying Power The 1980 Mini-Micro Computer Market File gives you the industry’s purchasing decision
makers. It can be your best seller. The Market File gives you the specific names, titles and addresses of those
survey respondents who directly influence the buying decision. It tells you what they purchased last year

& and what they plan to purchase during the next year, right down to model numbers. No other computer

. industry magazine can offer you this.

For example, our 1980 Market File, which covers more than 10,000 Mini-Micro Systems readers, gives you the

specific names of those survey respondents who were responsible for purchases during 1979. And, gives
you their projected buying plans for 1980. Here’s a sampling of the categories covered:

1979 1980 1979 1980
purchases buying plans purchases buying plans
20,915 25,481 Minicomputers 56,439 69,099  Floppy disk drives
11,024 15,613  Microcomputers 16,190 24,737  Hard disk drives
58,965 71,676 Alphanumeric CRT terminals 38,762 48,709 Printers and teleprinters
4,882 6,993  Graphic CRT terminals 3,126 3,528  Data acquisition systems
6,002 7,451 Open reel tape drives 19,493 24,918 Modems

3,566 6,461 Tape cassette and
cartridge drives

That's buying power. And, it's available as a printout or on magnetic tape. For any or all of the 22 separate
product categories covered by the Market File. Or by specific manufacturers, such as all those who have
purchased or plan to purchase DEC computers. In addition, the 1980 Market File respondents are available
on presorted mailing labels.

For a best seller that'll help you sell, order your copy of the 1980 Mini-Micro Computer Market File today.

State-of-the-Industry On everyone’s “best read” list is our annual Mini-Micro Computer Market Report. It is a
detailed compilation of our reader survey. It's must reading for anyone marketing to mini-micro computer system
OEMs and End Users. It gives you market trends in the 22 product categories. It gives you the relative market
shares of the hundreds of companies serving the market.

It projects industry purchases in each and every category

for the coming year. And, it gives you much more. T e T TN el AT L T
With the 1980 Mini-Micro Computer Market Report, you can Add my name to your Best Sellers list.
determine your own competitive position in the market, better Fm mteregtgd HE BONmavE
evaluate your market share, analyze projected growth trends U :2980 Mlg;gch%Cgm%utir M:rl:et

so you know where best to concentrate your marketing pflg?\as(e - dér) e
activities, and get a clear, precise picture of who the decision Fadfs :
makers are and what specific applications for mini-micro U :%&m:’;‘smgg g‘;’?&fg%gga;':géﬂte'
computer systems are really the growth areas.

| I
| I

1 l

I 1

| 1

| |

I I

| I

I |

I |

: categories: :

Now’s the time to order your own copy of the 1980 I |
Mini-Micro Computer Market Report. : :
*Projected annual expenditures based on 1980 Mini-Micro Computer Report. : :
| |

1 - = ’ - Y : Nar :
(p Mini-MicroSystiems - :
5 s | |

A Cahners Publication ! Company !
Regional Sales Offices: Denver (303) 388-4511 | Address |
Boston (617) 536-7780 Orange County (714) 851-9422 | Ciy. State. Zip. |
New Jersey (201) 625-9225 Los Angeles (213) 933-9525 : Telephone :
Chicago (312) 654-2390  San Francisco (408)243-8838 . __ _ -

Mail coupon to:
Mini-Micro Systems
Attn.: Publisher’s Office
221 Columbus Ave.
Boston, MA 02116




EDN Design Management

Put theory into practice
to motivate your design staff

Novice as well as experienced engineering managers must
understand what motivates their employees before
expecting increased productivity.

Haluk Bekiroglu and Carl Hutchison,
Eastern New Mexico University

One of the most challenging tasks facing you as a
manager is finding ways to effectively motivate your
subordinates. If individuals are intrinsically motivated,
they can creatively use their energies to meet more
productive goals. And from an organizational stand-
point, because salaries and wages are usually a firm’s
largest expenditure, such increased employee produc-
tivity represents the greatest potential source of
increased organizational productivity and profitability.
Therefore, motivation is the key to both individual
success and organizational effectiveness.

In the past, motivational methods usually consisted
of traditional authoritarian approaches coupled with
financial incentives. However, motivating today’s
employees with these methods alone has become
increasingly difficult as employees become more
economically secure and less dependent on any
particular organization. Of course, financial rewards
remain an integral part of organizational motivation—
few people are willing to work for nothing. But the
traditional authoritarian approach (“I'm the boss and
you'll do as I say”) is increasingly giving way to
managerial theories and practices that take into
account more of the employee’s needs and expectations.

Theorists have described these needs and expecta-
tions, and their relationship to applied motivational
techniques, from several perspectives. To effectively
motivate your staff, you must understand these
theorists’ work and its implications.

Choose among three theories of motivation

Most currently popular motivational theories used by
managers are termed need theories and are based on
the premise that internal drives and motives are the
primary causes of human action (Ref 3). One of the
most popular theorists in this school, Abraham Maslow,
states that human needs fall into two categories:

® Innate or primary—The unlearned needs that

people are born with, including those centering
on hunger, thirst, sex and safety

120

® Acquired or secondary—The needs that people
learn to experience, including those for self
esteem and self actualization (Ref 11).
In the workplace, wages and job security satisfy lower
order needs, while intrinsic job satisfaction fulfills
those of a higher order. The lower order needs must be
substantially satisfied before higher order ones can
serve as motivators.

Another theorist, Douglas McGregor (Ref 9), has
developed two sets of assumptions concerning employ-
ees’ attitudes toward work: Theory X and Theory Y.
Theory X assumes that people basically dislike work
and avoid it if possible, while Theory Y states that
working is natural and that people generally work to
the best of their ability. McGregor believes managers
obtain the best results if they base their actions on the
latter theory.

Still another theory, formulated by David McClelland
and his associates (Ref 7), recognizes individual
differences in three categories of emotional needs:

® The need to achieve, excel and succeed

® The need for affiliation and close interpersonal

relationships

® The need for power.

Individuals’ need levels in each of these three
categories affect the way they approach their jobs and
how well they do those jobs. For example, scientists
and engineers generally have a high need to achieve,
and that factor significantly accounts for their success-
ful performance in research and development projects
(Ref 13).

The foregoing motivational theories prove useful only
insofar as you can successfully apply them. Consider
which of the approaches (or which combinations of
them) you can effectively apply to motivate your
design-engineering staff.

First, briefly examine the engineering job itself to
determine which approach to use. Engineering design
has been defined as “a continuous process whereby
scientific and technological information is used to
innovate a system, device or process that will benefit
society in some way” (Ref 6). The entire engineering
structure is erected for the purpose of bringing into
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being the designer’s ideas (Ref 4). Design is a creative
process more akin to invention than research; there-
fore, design engineers must combine a driving curiosity
and willingness to explore the unconventional with the
knowledge and skill they have acquired through
education or previous experience. They work in a
complex, dynamic, rapidly changing technological
environment, generally alone or in small groups; thus,
they are not required to communicate continuously
with others (nor are they usually very much inclined
to). Rather, they are much more interested in the
technical and mechanical aspects of problem solving.
Design engineers, then, possess a self-disciplined
creativity that allows them to become totally obsessed
with whatever problem they are working on, never
leaving it until they find a solution. They are often
unconventional and do not compete with other people as
much as they do with nature, materials and their own
standards of quality (Ref 6). They are usually
conservative, work and family oriented, self contained
and independent. And although they can accept
legitimate authority, they don’t worship the powerful
organization. They value financial rewards to an
extent, but their source of pride and satisfaction stems
from: the challenge of creating something of quality and
seeing it work. They are modern-day craftsmen (Ref 8)
and realize the differences between themselves and
other skilled workers in terms of job approach,
personality traits, required supervision and goal
setting (Ref 10). With regard to Maslow’s theory,

intrinsic self fulfillment primarily motivates a design
engineer.

Despite the predominance of engineers’ higher order
sources of motivation, a reasonably and equitably
administered pay system is crucial to their morale and
long-term productivity. Therefore, a company sHould
design a pay system to fit both its needs and those of its
employees. Some general characteristics of a good pay
plan include:

e Periodic and scrupulously fair appraisals of each
individual’s performance. These appraisals serve
as a basis for promotions and salary increases.

® Fairness in evaluating the job compared with
other jobs in the organization. Employees must
feel that what they receive for doing their jobs is
fair relative to the compensation other employees
receive for their work.

® An incentive compensation plan to reward
exceptionally hard work, revolutionary ideas or
designs that result in profit for the company.
Such a plan recognizes people for isolated
performances without promoting them to posi-
tions for which they might not be ready.

® Promotions accompanied by pay raises. A promo-
tion without a raise is no promotion.

The accomplishment of a company’s goals depends
upon the smoothness and effectiveness of the interac-
tions between its employees. The organizational
structure, consisting of the company’s purposes, goals
and membership, primarily influences the quality and

A motivation checklist

When attempting to motivate a
design-engineering staff, try tak-

morale and sense of per-
sonal security.

wide notice and possibly
even an item in the local

squelch ideas with state-
ments like, “It can’'t work” or
“I've seen it before.” You
have a responsibility as an
engineering manager to
praise your designers’ good
ideas and offer constructive
suggestions to those ideas
that need improvement. You
could greet each new idea
with a positive comment,
then point out areas you
think need work, and end
with another positive com-
ment or encouragement.
Give full credit to subordi-
nates for constructive efforts
and ideas, and tell your
superiors about them.

Be consistent. Inconsistent
behavior lowers anyone’s

ing the following actions: ® Don't burden designers with
® Don't criticize or otherwise

administrative details; tech-
nical and administrative
functions should remain
separate.

Design engineers often are
isolated from the daily rou-
tine, assuming that whatev-
er they put on paper will
automatically work to per-
fection. Encourage them to
come out of seclusion and
interact with the rest of the
engineering department to
see how the people in the
shops and test laboratories
work on their creations. In
other words, help foster a
close relationship between
the builders and the intellec-
tual creators.

e Accompany departmental

promotions with a company-

newspaper. Such action tre-
mendously increases the
morale of the person pro-
moted and prevents any
false rumors by keeping
everyone fully informed
about any departmental
transitions.

Above all, treat design engi-
neers with the same respect
you'd give any professional
motivated by the principles
of competence and integrity.
Merely allowing this intrinsic
motivation to blossom in a
flexible organizational envi-
ronment produces much
more extensive long-term
benefits than does any type
of externally administered
motivator.
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Improve employee morale
with strong leadership skills

frequency of these interactions. In an engineering
department, individuals often work together temporar-
ily on projects within an organization existing in
constantly changing technological environments.

For these reasons, a flexible structure that only
loosely defines organizational relationships, increases
the natural flow of interactions among its members and
fosters an atmosphere of trust and mutual support
between managers and their staffs will best motivate
an engineering department. Further, a company should
encourage open communication, especially among
designers within a department, because the strength of
the engineering department depends upon close,
integrated team play (Ref 4).

Leadership style, like organizational structure,
varies from company to company. But regardless of the
style, leaders must make decisions, right or wrong,
without vacillating. A leader’s indecisiveness lowers
subordinates’ confidence, and morale suffers.

By definition, design engineers must often work on
their own; therefore, the most effective engineering
managers give designers free rein in their creative
functions. Achievement motivation (referring to Mec-
Clelland’s need theory) is a desirable trait in the
engineering manager, and achievement-oriented lead-
ership thus encourages achievement-oriented behavior

in designers. This type of leader sets challenging goals
and expects subordinates to achieve them. Generally,
the higher the achievement orientation of an engineer-
ing manager, the higher the confidence of the
subordinates that their efforts will result in effective
performance (Ref 3).

Allowing subordinates to participate in the decision-
making process often improves morale, providing them
with a greater sense of control on the job. Participative
goal setting has been found to increase job satisfaction
among engineers (Ref 1). And there are some other
concrete actions a good leader can adopt to motivate a
staff to do its best work (see box, “A motivation
checklist”).

Most engineering managers, especially at the first
(supervisory) level, are competent engineers who have
performed well at the bench and have thus been
promoted to managerial positions. Suddénly, from a
position that deals with objects, materials and designs
(a job for which they are eminently well qualified), they
enter a position that deals with people and administra-
tive detail—something for which they have almost no
experience or training. Yet they must somehow develop
these managerial skills, and ideally, management will
have the foresight to begin grooming them for the
managerial task before their promotion. If you find
yourself in such a position, remember that you possess
the engineering competence to command the respect of
your subordinates. Combining that competence with
the motivational theories discussed in this article can
improve your managerial ability. EDN
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The M80 is a general purpose Z80™ based
computer combined with a rugged, high-speed digital
cassette drive in a compact, panel mounting module.
Modem and terminal RS232C and TTY current-loop
serial ports are provided for easy interfacing. A 2K
PROM is programmed to implement completely inter-
rupt driven control of the recorder and communica-
tions functions. A 1K RAM provides data buffering
which allows the M80 to handle continuous streams
of data up to 9600 BAUD.

T.M. Z80 is a trademark of ZILOG Corp.

FEATURES:

e Standard program in CPU Card Prom implements
30 recorder and communication commands plus
numerous mode selections.

e A Microprocessor based computer that is small and
compact, a rugged module that can operate in hos-
tile environments with its own removeable medium
memory, immune to hazards that disable disks,
printers, and other peripherals.

e High speed: Can read or write continuous data
streams at up to 9600 Baud with block size of 100
bytes or more.

e 500,000 Byte formatted capacity.

o ANSI/ECMA-34 compatible tapes, both tracks
accessed.

e Programmable block size up to 256 Bytes.

e Recorder control and communications are interrupt
driven and transparent to user programs.

e Small cards make for sensible modularity with
modern high density ICs and are easily inserted
and extracted.

\ e Small module fits behind standard 5 inch panel.

HERE AT LAST!

A Standard “Custom” Data
Collection Device
The Memodyne MS8O
Cassette Computer

IF YOU NEED:
1. A Process Control Computer.
. A Computing Data Logger.
. A Custom Cassette Recorder.
. An Airborne Recording Computer.
. The Highest Speed RS232C Cassette Recorder.
. A Medical Data Acquisition System.
. A Numerical Controller.
. An Intelligent Cassette Terminal.
. An Analytical Instrumentation Recorder.
. An Automatic Tester.
. An application we haven't thought of . . .

O W oO~NOOOOAWN

—

THEN ALL YOU HAVE TO DO
IS PROGRAM OUR PROM
(AND IF YOU DON'T WANT TO
WE WILL).

WRITE FOR COMPLETE DETAILS INCLUDING
COLOR BROCHURE TO:

Memodyne

CORPORATION

220 RESERVOIR STREET

NEEDHAM HEIGHTS, MA 02194 USA.
TELEPHONE (617) 444-7000

TELEX 922537
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For more information, Circle No 53
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Hand-held computerpoweris here!

An autoranging DMM breakthrough
from B&K-PRECISION.

B&K-PRECISION’s new microcomputer ® Microcomputer autoranging speeds For immediate delivery, contact your
controlled Model 2845 is a major advance operation and stabilizes readings local distributor or phone toll-free 800-
indigital multimeter technology. Ataprice o Auto-skip program for best resolution in 621-4627 (except in Illinois) for detailed
comparable to ordinary manually operated least time technical information.

units the 2845 brings microcomputer intel-
ligence to a handheld portable DMM.
When applied to a circuit, its computer
selects the range providing maximum
resolution without the slow “hunting” Continuity test “beeper” ._'l(
action chgracterist{c of many bench-type Range-loz,k. Holds s:lected range [ J PRECISION
au?;:x;%x:sg ~DMM & Measures AC/DC voltage; AC/DC current; DYNASCAN
is certainly the most user :
oriented hand-held DMM available. resistance CORPORATION
No other DMM can match its speed and ® Meets tough U.L. 1244 6460 West Cortland Street
simplicity of operation. With tilt stand, safety standards Ghliago; ineig G005 « JICIOSR00
large display and optional AC power

adapter, it becomes a remarkable inex-
pensive bench DMM.

Easiest, fastest-to-use DMM available
0.1% basic DC accuracy
3% digit,0.5" LCD display

Intl. Sls., 6460 W. Cortland St., Chicago, IL 60635
Canadian Sales; Atlas Electronics, Ontario

Circle no. 54 for demonstration

Model 2845 $175 Circle no. 139 for additional information




Continuous autocal feature
Qids resistance measurement

You can easily implement a self-calibration pulsed-current
technique that overcomes traditional resistance-measurement
problems and permits 0.001-m() resolution to 2m() FS.

Jules Schlesinger, UPA Technology Inc

When your DMM can’t handle necessary low-value-
resistance-measurement tasks, you can use off-the-
shelf components to build a tester that does the job.
The circuit presented here (Fig 1) permits 2-mQ FS
measurements to 0.001-m{) resolution; you can select
appropriate reference resistances to adapt this design
to your range requirements.
The tester incorporates an autocalibration feature
that provides two key advantages:
® Traditional methods depend on measurement of
the voltage across the resistor under test (RUT),
a voltage resulting from a supposedly known test
current forced through the RUT. But note that
the RUT can change the test current. Although
the circuit presented here uses such voltage/cur-
rent information, the autocal feature makes
measurement accuracy independent of these
test-current changes.
® The autocal feature also compensates for long-
term drifts that contribute error in traditional
measurement schemes. Production testers based
on this technique exhibit less than *1 least-
significant-digit (LSD) variation per day on the
instrument’s 3%2-digit display.

Shunt provides reference

The heart of the circuit is an accurate reference
resistance—a 1A, 1-mV shunt—connected in series
with the RUT. (A *0.25% shunt accuracy yields overall
circuit accuracy of =1 LSD typ and +3 LSD max.)

Measurement values depend on the shunt and RUT
voltages generated in response to 2-msec-wide test-
current pulses spaced approximately 500 msec apart. In
response to every second such pulse, the circuitry
measures the shunt voltage to determine the test-
current value; combining this current value with the
RUT voltages measured on alternate test-current
pulses yields the RUT resistance value.

The current value is determined by regulator chip
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RG; and Q7, Qs and Ry. Optocoupler Uy, controls the
current-pulse timing (Fig 2) and isolates the test-
current circuitry from the analog and digital grounds;
to limit noise problems, tie these grounds together only
at the power-supply transformer. A 4-terminal test
fixture (with two current-injection nodes and two
voltage-measurement points) applies the test current to
the RUT.

CAL switches measurement from shunt to RUT

A calibration signal (labeled CAL in Fig 2) controls
the alternate shunt/RUT voltage measurement; a
sample/hold circuit consisting of A;, C;, Q: and A,
samples the shunt or RUT voltage during the 2-msec
test-current application and stores this information for
the remainder of the 500-msec measurement cycle.

When CAL is HIGH, relay K, directs the shunt
voltage to the sample/hold circuitry. Then an autogain
configuration (U;, A;, Uy, Uss, Usc and U,) adjusts the
circuit’s scale factor in response to the test current’s
measured value. This adjustment technique uses
multiplying D/A converter Uys variable-resistance
parameter. The DAC’s variable-resistance function
controls amplifier Ay’s gain by paralleling A; input
resistor Ri,.

DAC determines amplifier gain

To determine the correct A; gain, the shunt voltage
measured during the calibration period—which corre-
sponds to a 1-m() resistance level—feeds to the DAC
input (pin 15). Oscillator Us then increments counter U,
(which is reset before each self-calibration cycle) via
gate Usc. The counter in turn steps the DAC, thus
decreasing the DAC’s equivalent resistance until
comparator U, determines that amplifier Ag’s output
equals the voltage corresponding to 1 m2. (You can
adjust this voltage via potentiometer Rgs, which serves
as the system calibration adjustment.) Transistor Q..
and gates Us;s and Uss blank the display during
autocalibration cycles.

When comparator U, detects that the system gain is
Text continues on pg 128
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Fig 1—Off-the-shelf components can implement a self- these grounds together at the power-supply transformer, then
calibrating resistance-measurement system. Note the separate  connect this junction to the input-power connector (Corcom P/N
analog and digital grounds. Although production testers based  6J4) and thus to the instrument chassis. If you don't follow such
on this circuit utilize single pc boards, separate ground buses for  grounding procedures, you could spend more time looking for
each signal type improve stability; ground instabilities might  proper ground points than you do debugging all other problems.
otherwise cause the display’s least significant digit to flicker. Tie
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Self calibration
enhances stability

correct, it shuts off gate Usc to prevent further changes
in the DAC’s output resistance. On the next measure-
ment cycle, CAL &witches LOW, causing relay K; to
apply the RUT voltage to the sample/hold circuitry.
The resulting voltage at Aj’s output then connects to a
DPM via pot Ry;, which adapts Ay’s full-scale output to
the full-scale level the DPM requires.

Timing components control measurement periods

Proper timing for these measurement cycles involves
the operation of A,A;, Q4, Qs, U4A, UsA, UsA, USB, U7A, U
and Ug. These components constitute the system’s
sequencer/controller.

The first step in timing control is generation of a
signal that defines the 500-msec measurement periods;
amplifier A; and transistors Qs and Qs accomplish this
function. Furthermore, A; monitors the ac line and
locks the measurement cycles to the line to reduce
60-Hz-hum effects.

The output of the A;, Qi Qs combination drives

5 mSEC

Fig 2—Synchronizing measurement sequences to ac-line
zero crossings reduces 60-Hz-hum effects. The timing
signals shown correspond to the signals labeled in Fig 1. The
only analog signal in the group, TP,, shows the adjustment in

=l
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I
CAL _l : el j
| )
b oGl
CUR JI , ] e 3
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amplifier As's output voltage in response to the shunt voltage
generated during the self-calibration cycle. The indicated
reference level corresponds to a 2-mS) resistance; self
calibration is complete when Aj’s output reaches this level.
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one-shot Uy, which in turn generates a 5-msec-wide
TRIG pulse. This signal drives toggle flip flop Usa, in
turn driving Q; and causing relay K, to alternately
switch the reference and measurement voltages to
sample/hold capacitor C,.

One-shot Us, furnishes a CUR pulse, which controls
the test current. Uss generates a signal (SMP) that
controls the sample/hold circuitry. Uz’s output (CONV)
signals the DPM to begin voltage conversion.

Testers based on this design technique have achieved
full-scale ranges to 200 m(Q. You can adapt the
technique to even higher ranges depending on your
ability to control the smaller test currents required for
the larger reference and RUT resistances. EDN
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NEXT TIME

EDN’s February 4 issue will feature a Special
Report on switching power supplies, plus
useful articles on

e A versatile over/lundervoltage-protector IC
e The design of a low-cost but highly
accurate electronic watt/watt-hour meter

. and much more. Also look for preview
coverage of ISSCC 81 and a news roundup of
the latest product developments in small
rigid- and floppy-disk drives, plus our regular
Design Ideas, uC Design Techniques and
Looking Ahead departments. You can’t afford
to miss this issue!

EDN: Everything Designers Need
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LONG=TERM

Up to 2 megabytes

@ 800 BPI

® Designed for rugged, hostile
environments

e Operation on demand, or up to 36 hrs.
continuous

e 30 ma. @ 5VDC (.75 IPS), no drain on
standby

® Only 45 X 3.5 X 1.5-in., 8 oz.

DEVICES, INC.

11950 TWELFTH AVENUE SOUTH
BURNSVILLE, MINNESOTA 55337
(612) 890-5135

For more information, Circle No 81

Theresabig
cdifference
hetween

PCBS

KCB's are Kalmus precision printed circuit boards. You'll find they are an
important step ahead of ordinary PCB’s—in solderability, overall per-
formance and quality.

Having problems with density on single sided boards? Let our many
years of experience in graphics assist you in coming up with a “busy”
single sided circuit.

If you are not getting the PCB's you want—single sided, double
sided or boards with plated through holes—try KCB's instead.

For additional information, send for pur new catalog.

2 KALMUS & ASSOCIATES, INC.
2424 South 25th Avenue, Broadview, lllinois 60153
Phone: 312-343-7004

For more information, Circle No 55
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Best Speed, Price
and Delivery.

Available in Four Speeds; 35ns, 50ns, 65ns and 80ns ¢ Industry Standérd Pin Configurations e Meets Military Standards
TiW fuse-link Bipolar Technology for Fast Programming and Reliability e Available with Tri-State or Open Collector Outputs

For more information contact one of our sales representatives listed below

@ Supertex inc.

UNITED STATES
SUPERTEXINC. — 1225 BORDEAUX DRIVE SUNNYVALE CA 94086 (408) 744-0100 TWX 910-339-9388@ AL, GA, NC, MS, SC, TN — Macro Marketing (205) 883-9630@ AK, CA, ID,
NV, OR, WA — Magna Sales (408) 727-8753 ®AR, LA, OK, TX — West & Assoc. {214) 661-9400@ AZ, NM — EDS (602) 242-4988 ® CA — Orion Sales (213) 240-3151 @CT, NJ, NY
—Tri-Tek Assoc. (516)221-76000 DE, MD, NJ, PA, VA —Kirk Sandell (215)643-2100@ FL, PR — Donato & Assoc, {305) 733-3450 @ IL — Micro Sales (312)956-1000@ IN, KY, OH,
PA, WV — SAl Marketing (317)241-9276 ® Ml — SAl Marketing (313)227-1786® MN, ND, SD — Smiley-Scott Assoc. {612)888-5551 ® NE — Spectrum Assoc. {617)444-8600 @ Wi
—Larsen Assoc. (414) 258-0529 @

INTERNATIONAL
ARGENTINA —Yel S.RL46-2211 @ AUSTRIA — Bacher Elektronische (0222) 835646-0® CANADA — R.N. Longman Sales(416) 677-8100 @ DENMARK — Advanced Electronic (01)
1944 33 @ ENGLAND — Dialogue Marketing Electronics 01144 6285 26729 @ FRANCE — ASAP 604 78-78, International Semiconductor Corp. (1) 608 52 75 ® FRANCE — Satek (609
0805)® WEST GERMANY — Infratron 040181 75 78, Scantec 089 13 40 93 ® INDIA — Delta Services 64039 @ ISRAEL — R.N. Electronics Agencies 03471659 @ ITALY — Guiseppe
De Mico 02 9531 31 ® JAPAN — Microtek 03 363-2317, Systems Marketing 03 254-2751 ® NETHERLANDS — Famatra Beneleux (076) 222660 ® NORWAY — National Electra A/S
{02) 221800 ® SOUTH AFRICA — S’electronics Ltd. 48-8718 ® SWEDEN — Integrerad Electronik AB 08/753 03 30 ® SWITZERLAND — Laser & Electronic Equip. 0155330 @

For more information, Circle No 56




Memory-error program
evaluates reliability tradeoffs

RAM-error-correction procedures provide benefits—and entail
problems—that depend on memory organization, failure rate and
maintenance. A computer program tells you how these
factors influence system reliability.

Steven Grossman and Fred Jones, Mostek Corp

Using the computer program presented in this 2-part
series, you can explore the system-reliability effects of
incorporating single-bit-error correction in RAM
arrays.

Small arrays with long mean time to error (MTTE)
usually don’t incorporate error correction because it
contributes little to—and sometimes even reduces—
reliability, despite its high cost and complexity. But
larger systems with short MTTE profit significantly
when error correction combines with periodic hard- and
soft-error maintenance.

The Microsoft BASIC computer program described
here implements a probabilistic memory-reliability
model; it calculates the probability of and mean time to
double-bit hard or soft errors in any word of a
X1-bit-RAM array. This first part of the series
explains the underlying assumptions and concepts
involved in deriving the program. To demonstrate
practicality, a sample program run computes a typical
memory system’s reliability. Part 2 will detail the
impact of varying system parameters on reliability.

Start with basic error definitions

Study of a memory system’s reliability must begin at
the component level. Obviously, reliable memory
systems require devices with low failure rates,
although even highly reliable devices fail eventually
because of internal physical changes (hard-error
mechanisms).

Such hard errors become obvious when a memory
device yields erroneous data and a rewrite operation
doesn’t correct the error. The exact number of failed
locations associated with a single failure or hard error
depends mostly on the failure mechanism and the
device’s internal organization.

Accordingly, the average percentage of a device lost
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because of a hard error is an input parameter important
to the reliability model presented here. In practice, the
distribution of device failures isn’t constant; the failure
rate generally decreases with time, assuming the
absense of RAM wearout mechanisms associated with
end of life.

In addition to hard errors, the reliability model also
considers soft ones such as those produced by
alpha-particle radiation. Because soft errors aren’t
catastrophic, you can correct them by rewriting the
error location. And note that alpha-particle radiation
generally affects only one location in a storage device;
that location then has the same probability of
encountering another soft error as any other location in
the device.

Unlike hard errors, most soft errors occur at a rate
that remains constant over long periods of time. But
while alpha-type error rates don’t vary with time, they
do change as a function of the device’s access rate.

Additionally, soft errors resulting from noisy system
environments or vendor-specification violations often
remain unpredictable and affect more than one storage
location. Thus, the reliability model doesn’t include this
soft-error type because you can avoid it with careful
design.

By using redundant parity check bits, you can readily
detect and correct hard and soft errors in memory
arrays. Hamming or other single-error-correcting
codes (EDN, May 20, 1980, pg 153) find widespread use
in RAM systems to correct single-bit errors within a
fetched word. Even with single-error-correction capa-
bility, though, multiple-bit errors within the same
accessed word go uncorrected and can cause system
failures. But because multiple-bit-error correction is
rarely used, the reliability model focuses on single-bit-
error correction. With appropriate system mainte-
nance, single-bit correction generally ensures accept-
able reliability.
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System reliability model
handles hard and soft errors

Maintenance techniques aid system reliability

The model considers both hardware and software
maintenance techniques:

removes memory blocks containing hard errors
from available system memory; data within these
blocks is relocated, and the blocks are deallocated
from the available memory’s page pool. Each time
the deallocation process occurs, however, the
total amount of available system memory
decreases.

Reliability model aims at memory array

® Soft-error scrub—a software or hardware
method—purges correctable soft errors from the To enhance flexibility, the reliability model allows
memory system. you to specify individual maintenance parameters such
® Hard-error maintenance—a hardware service—  as block size for memory deallocation and time intervals
replaces failed devices—(hard errors only) in the between applied maintenance techniques. And to avoid
. , :
memory system. complexity, the model doesn’t consider memory-system
Y : R by 3 A
® Memory deallocation—a software technique for support circuits. Instead, it focuses on the system’s
: ;
use only with mapped memory systems— storage portion to accurately calculate the occurrence
50 RE!l PROGRAM TO CALCULATE PROBARBILITY OF AND MEAN TIME TO SECOND 800 REIl NOW ITERATE AT 10 DAY INTERVALS
60 REM IIARD OR SOFT ERROR IN ANY WORD OF A COMPUTER MEMORY SUBSYSTEM 810 FOR T=1 TO 2000 :REIl UP TO 20,000 DAYS OR 55 YEARS
820 SRD=5RD-1: HRFP=HREP-1: HDA=FDA-1
70 RE!f ** COPYRIGHT STEVEN GROSSHAN/FRED .JONES, MOSTEK CORPORATION 1980 ** 830 RE!N COUNT DOWN ITERATIONS TO MAINTENANCE
100 PRINT CIRS(12): REM CLFAR SCREFN 840 IF SRD>0 THEN 900: RE!M SCRUB SOFT ERRORS
110 FLAG=0 850 SPROB=1
115 REM INITIALIZE SYSTE! PARANETERS 860 PROB=IIPROB
120 P=.10 870 SWFAIL=0: 5=0
130 RD=1E8 830 SRD=SRD+RD
140 REP=1E8 890 IF SRD<=0 THEN 880
150 K=2048: DA=1E8
160 INPUT "BITS PER WORD";BW: IF FLAC=1 THEN 440 900 IF HREP>0 THEN 970: RE!l REPLACE FAILED DEVICES
170 INPUT "WORDS PER SYSTEM (K)";W: W=W*1024: IF FLAG=1 THEN 440 910 HPROB=1
180 INPUT “DEVICE SIZE (K BITS)";N: N=N*1024: IF FLAG=1 THEN 440 920 FROB=SPROB
190 INPUT "SOFT ERROR RATE (%/1K HRS.)";ES: IF FLAG=1 THEN 440 930 HWFAIL=0: HID=0
200 INPUT "HARD FAILURE RATE (A,B,C IN A(T"B-(T-1)"B)+C % Il T'TH IK lIR. PERIOD) 940 ALL=W
WiA,B,C 950 IRE P=HREP+REP
210 IF FLAG=1 THEN 440 960 IF HREPK=0 THEN 950
220 PRINT CHRS$(12) 970 IF HDA >0 THMEN 1050: REM DEALLOCATE FAILED MEMORY
290 PRINT 980 HPROB=1
Fhkkkk ki k! 982 DI=HID*K :REM DEALLOCATED WORDS
300 PRINT “ PARAMETRIC SUITARY TABLE": PRINT 985 IF HID>O THEN PROB=1 ELSE 1030
310 PRINT TAB(11);"SYSTE! CONFIGURATION" 990 HWFAIL=HWFAIL-DIl
320 PRINT " 1 BITS PER WORD = ";BW 1000 SI=5*(ALL+IIWFAIL)/ALL :RE!If TO COMPENSATF FOR DEALLOCATED SOFT ERRORS
330 PRINT " 2 WORDS PER SYSTEM = ";W/1024;"K" 1005 IF HWFAILKO THEN HWFAIL=0
340 PRINT " 3 DEVICE SIZE = ";N/1024;"K BITS" 1010 ALL=ALL-DH EM "ALL" IS ALLOCATED WORDS IN SYSTEI
350 PRINT: PRINT TAB(11);"ERROR RATES" 1012 IF SI<=1 THEN 1028
360 PRINT " 4 SOFT ERROR RATE = ES;"%/1K HOURS" 1015 FOR J=1 TO SI-1
370 PRINT " 5 HARD FAILURE RA’ (R0 TR (T SERY) Fhcs') T 1020 PROB=PROB*(ALL-J)/(ALL~J/BW) :RFEM  RECALCULATE PRORB. BASED Ol JUST SOFT E
TH 1K HOURS" RRORS
380 PRINT " 6 PERCENT OF DEVICE LOST DUE TO HARD FAILURE = ";P*¥100;"%" 1025 NEXT J
390 PRINT:PRINT TAB(11);"AINTENANCE PARAHLTERS" 1028 NI
400 PRINT ™ 7 SOFT ERROR SCRUB INTERVAL = RD*10;" DAYS" 1030 NDA=IDA+DA
410 PRINT " 8 FAILED !MEMORY REPLACEMENT IN VAL = ";REP*10;" DAYS" 1040 IF 1IDA<=0 THEN 1030
420 FRINT " 9 MENMORY DEALLOCATION = ";K/1024;"K WORDS PER 1ARD FAILURE EVERY ";D )
A*10;" DAYS" 1050 SOFT=S0FT-1: HARD=IIARD-1
430 PRINT: PRINT 1060 RE!M COUHT DOWN ITERATIONS TO A NHIT
kfkkkhkkkkkkkkkhix"
1070 IF SOFT>0 THEN 1150: REM PROCESS SOFT ERROR
440 PRINT:INPUT "IS A CHANCE TO TIIE PARAMETRIC SUITIARY TABLE REQUIRED";TC$ 1080 SPROB=SPROB*(W=5)/(W=5/BW) :REIf PROB. DUE TO SOFT ERRORS ONLY
450 IF LEFTS(TCS,1)="u" THEN 500 1090 BADW=SWFAILH+IWFAIL
460 PRINT: INPUT "WIAT IS LINE NUMBER OF PARAMETER TO BE CHANGED"; PN 1100 PROB=PROB*(ALL=BADW)/(ALL-BADW/BW) :RE!f  PROB. DUE TO ALL ERRORS
470 FLAG=1 1110 SWFAIL=SWFAIL+1
480 IF PN>9 OR PNC1 THEN 460 1120 §=5+1
490 ON PN GOTO 160,170,180,190,200,530,550,570,590 1130 SOFT=SOFT+TS
500 INPUT "DO YOU WANT AN UPDATED SUMMARY TABLE";STS 1140 GOTO 1070
510 IF LEFT$(STS,1)="Y" TUEN 220
520 GOTO 615 1150 IF HARD>O THEN 1220: REM PROCESS HARD ERROR
530 INPUT “PERCENT OF DEVICE LOST DUE TO HARD FAILIIRE";P: P=P/100 1160 BH=HID*( P*N*2-1): IF BUDHID*N THEN BH=HID*N: IF BH<O THEN BH=0
540 GOTO 440 1170 BADW=S*PXN+BIl
550 INPUT "SOFT ERPOR SCRUB INTERVAL (DAY5)";RD: RD=RD/10 1180 HPROB=IIPROR* (ALL-BH)/(ALL-BII/BW) :REIM PROB. DUE TO HARD ERRORS ONLY
560 GOTO 440 1190 PROB=PROB*(ALL-BADV)/(ALL-BADW/BW) :REM PROB. DUE TO ALL ERRORS
570 INPUT "FAILED MEMORY REPLACEMENT INTERVAL (DAYS)";REP 1193 HWFAIL=HWFAIL+P*l
580 REP=REP/10: COTO 440 1196 HID=HID+1
590 INPUT "MEMORY DEALLOCATION (¥ WORDS PER HARD FAILURE EVERY D DAYS)";K,DA 1200 HARD=NARD+100%11/ ((A*((+24%(T+1))"B=(. 26%T)*B)+( . 24%C) ) *BW*W)
600 K=K*1024: DA=DA/10 1205 REM RECALCULATE TIME TO NEXT {[IT BASED ON WEIBULL DIST. PARAMETERS
610 GOTO 440 1210 GOTO 1150
615 TS=1E12: IF ES<=0 THEN 690
620 T5=(100000/240)*N/(ES*BW*W)  :REM TIME TO SOFT NIT 1215 REM PRINT RESULTS AT INCRENENTS OF PROBABILITY SET BY "LIM" BELOW
690 PRINT El [IEADINGS 1220 IF PROBLIM THEN 1250
700 PRINT “EXISTING","EXISTING","ALLOCATED",” DAY5S", " DOUBLE" 1230 IF LID.951 THEN LIM=LI!t=.001 ELSE LI}=LT'-.05
710 PRINT "HARD HITS","SOFT IIITS","GOOD WORDS","ELAPSED","HIT PROB." 1235 IF PROB{=LI! THEN 1230
720 PRINT 1240 PRINT HID,S,ALL-( SWFAIL+HIWFAIL),T*10,1-PROB
725 LIM=.999 :REM USED FOR DETERMINING WHEN TO PRINT VALUES 1245 IF LIM<.45 THEN 1260
740 SWFAIL=0:lWFAIL=0 Ef BAD WORDS DUE TO SOFT AND HARD ERRORS 1250 NEXT T
750 SPROB=1:HPROB=1:PROB=1 1 1 - DBL BIT HIT PROB. DUE TO SOFT,
755 REM HARD, AND ALL FERRORS RESPECTIVELY 1255 REM RESTART PROGRAM IF DESIRED
760 SRD=RD: 5=0 1260 PRINT: INPUT "DO YOU WISI TO RETURN TO THE PARAMETRIC SUIRMARY TABLE";T$
770 HREP=REP 1270 IF LEFT$(T$,1)="Y" THEN 220
780 I1DA=DA: ALL=W: HID=0 1280 PRINT: INPUT "DO YOU WISIl TO RESTART PROGRAM";T$
785 IF K<=0 THEN HDA=1El12 1290 IF LEFT$(TS,1)="Y" THEN 100
1300 STOP
787 REM SET TIMES TO SOFT AND INITIAL IIARD HIT 1310 TND
790 SOFT=TS

795
*W)

IF (A=0 OR B=0) AND C=0 THEN HARD=1E12 ELSE HARD=100%1/((A*(.24"B)+.24%C)*RY

Fig 1—Written in Microsoft BASIC, this computer program calculates the probability of and the mean time to double-bit hard or
soft errors in any word of a x 1-bit RAM array.
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160
nput system parameters, e g
BW - Bits/Word

W - Words/System

N - Device Size

ES - Soft Error Rate

725

760

Calculate days until:
1st Hard and Soft Errors
> Soft-Error Scrub

Initialize variables, eg

PROB (1 - Prob (Dbl-Bit Hit)) =1

SPROB (1 - Prob (Dbl-Bit Hit considering soft errors only)) = 1
HPROB (1 - Prob (Dbl-Bit Hit considering hard errors only)) = 1
SWFAIL (Bad words due to soft errors) = 0

HWFAIL (Bad words due to hard errors) = 0

S (No of soft errors in system)=0

Hard-Error Maintenance
Memory Deallocation

-

\ 820

Count down days to
maintenance

)

840
Time for Yes SPROB-1 Reset counter for
Soft-Error PROB=HPROB [—®»{time to next
u SWFAIL=-0 soft-error scrub
HPROB=1 Reset counter
PROB=SPROB for time to
HWFAIL=0 next hard-error
Allocated words- maintenance
Deall words
4 for each existing
HEROBS1 | hard failure from
il words per system

Y 1000

1050

Count down days

to soft and hard
errors

_SPROB x (W-S)
nan (W-S/BW)
PROB - PROB x (Alloc words - (SWFAIL + HWFAIL))

SWFAIL = SWFAIL + 1
S=S+1

" {Alloc words - (SWFAIL+HWFAIL)/BW)

!

Reset counter for time
to next soft error

]

l

1150

Time for N\Yes

Hard Error?
No
Print: 1220
No of Hard Hits >
No of Soft Hits Yes_~“Time to
Available Memory Print Resuits ?
Time
Prob (Double-Bit Hit)
No

!

Increment time
counter by 10 days

Scale number of .existing soft
hits by amount of deallocated
memory to obtain SI, used

in calculating new PROB

PROB x (Allocated words - J)

™| PROB = (Allocated words - J/BW)

Reset counter for time to
next memory deallocation

S S

To ider ways of overl hard
failures, calculate BH as twice the
cumulative total of existing words lost
due to hard errors —number of hard errors

Y

To consider ways of overlapping hard and
soft errors, calculate BADW-BH +
Sx (Bits lost per hard error)

Y

HPROB x (Alloc_words - BH)
(Alloc words - BH/BW)

HPROB

PROB x (Alloc words - BADW)
(Alloc words - BADW/BW)

HWFAIL HWFAIL + Words lost per hard error

]

Calculate time to next hard error based on
Weibull distribution parameters and
reset counter for this time.

T

PROB

Fig 2—A flowchart represents the implementation of the memory-system reliability model. Statement numbers outside certain

boxes provide correlation with Fig 1's program.

EDN JANUARY 21, 1981

133




Hardware and software maintenance
improve system reliability

probability of uncorrectable combinations of hard
and/or soft errors in a single-error-correcting system.
You can then combine this memory-array failure
probability with the support circuits’ failure probability
to establish the memory system’s overall reliability.

Because support circuits vary in complexity depend-
ing on the application, a generalized support-circuit
reliability model is difficult to construct. Support-
circuit reliability can be easier to calculate than
memory-array reliability, though, because a single
error within the support circuits generally causes a
system failure.

MTTE predicts error occurrences

Before analyzing a memory array’s reliability when
it’s provided with error-correction capabilities, deter-
mine the array’s reliability without error correction.
You can easily perform this task by computing the
array’s MTTE as a function of the component error
rates. Specifically,

1
MTTE = ; :
(error rate per device)(devices per system)
_ (bits per device)
(error rate per device)(bits per word)(words per system) d
As an example of such a calculation, consider a

256k X 16-bit memory system composed of 16kx1-bit’

dynamic RAMs. Assume that the system’s overall
component error rate equals 0.1% per 1000 hrs (one
error per 1,000,000 device-hrs). Therefore,

16k
(0.001/1000)(16)(256k)
= 3906.25 hrs = 162.76 days.

MTTE =

Thus, a 50% chance exists that an error will occur
within 163 days of operation. If this memory system has
single-error-correction capability, though, an error in
one storage device should not cause a system failure.
Only two or more errors in the same word would affect
system reliability.

Error correction also has an interesting effect on the
mean time between device errors (hits). If you add six
bits to each 16-bit word to obtain single-error-
correction and double-error-detection capabilities, for
instance, the system’s MTTE with 22-bit words drops
from 163 to 118 days. Why? Because device errors
occur more frequently when you increase the number of
memory components. On the other hand, the system
reliability model demonstrates that error correction
can dramatically improve overall reliability.

Double-bit-hit probability forms model core

System reliability with error correction relies
heavily on the occurrence probability of two or more
errors in the same memory word. The probability
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Fig 3—The extremely flexible Weibull distribution adapts
readily to RAMSs’ infant-mortality and random-failure charac-
teristics associated with the classic bathtub-shaped life
distribution curve. a represents a scale factor, B a shape
parameter and vy a time-delay parameter. Based on historical
failure data, NMOS RAMSs’ B typically equals 0.5, vy is zero
and «o is related to device reliability.

calculation for finding two or more persons with the
same birthday in a group closely resembles this
double-error probability calculation. In the birthday
example, the first person considered has 365 out of 365
days on which to have a birthday without causing an
overlap of dates; the second person’s birthday can occur
on only 364 out of 365 days without causing an overlap
with the first person’s. Similarly, the third person’s
birthday can occur on one of 363 out of 365 days, and so
on.
Hence, the probability of no overlap of birthdays
among three persons is
(365/365) % (364/365) X (363/365)=0.99.

You can calculate the probability of an overlap of
birthdays (P) among a group of N persons as follows:

3656 — i
365 °

N=1

P=1- 1]

i=0

You can extrapolate this equation to one for
memory-system reliability by substituting “words per
system” for “days per year” and “loss of some number
of words per error” for “loss of one available birthday
per year for each person in the group.” Then, for the
basic memory reliability model, the probability of
double-bit hits (Pp) is:

NO OF HITS s
error-free words after hit 1

bad words after hit i>'
bits per word

PD=1—

i=1 " (words per system) — (

Although this equation refers to a double-bit-hit
probability, it also includes the smaller probability of
more than two hits occurring in the same memory
word. In most cases, though, by the time the
probability of three or more hits becomes significant,
the memory system has become highly prone to
double-bit hits.

Note that you subtract the second term in the
denominator from “words per system” to compensate
for the fact that two hits in one memory bit in a word
don’t create a system failure. That is, if you assign 22
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bits per word and an error exists in a word, then on
average, one of the 22 additional errors that might
occur in this word takes place in this same bit position.
But such an occurrence doesn’t act as a double-bit
error.

This basic double-bit-hit approach provides the
nucleus of the reliability-model program. Fig 1 lists the
program, and Fig 2 presents a flowchart describing its
operation.

Reliability model works with x1 devices
In addition to considering accumulated error effects,

the program can examine the effects of the various
maintenance techniques that remove memory-system
errors. If you want to model the memory-deallocation
technique, though, specify at least as many words to be
deallocated per hard error (the block size) as are
affected by the error. Otherwise, a complete dealloca-
tion won’t occur.

Because maintenance is periodic, the program
iterates over time rather than over the number of hits.
Even so, the program can model nonperiodic hard-
error occurrences with a Weibull distribution (Fig 3).
Using this approach, you provide parameters for A, B

BITS PER WORD? 22

WORDS PER SYSTEM (K)? 256
DEVICE SIZE (K BITS)? 16

SOFT ERROR RATE (%/1K HRS.)? .1

PARAMETRIC SUMMARY TABLE

SYSTEM CONFIGURATION
BITS PER WORD = 22
WORDS PER SYSTEM = 256 K
3 DEVICE SIZE = 16 K BITS

N =

ERROR RATES

4 SOFT ERROR RATE = .l %/1K HOURS

8
9 MEMORY DEALLOCATION = 2 K WORDS

11ARD FAILURE RATE (A,B,C IN A(T"B-(T-1)"B)+C 7 IN T’'TH 1K HR. PERIOD)? .05,1,0

Shkdekkdhhkhkkhhkhkkhhhkkhbhhkhhhhhhrhhhkhhhhhrhthhhhhhhhhhhhhhhhhhhhdhhhikkhikkkk

5 HARD FAILURE RATE = ( .05 (T "1 - (T-1) ~ 1 )+ 0 ) % IN T'TH 1K HOURS
6 PERCENT OF DEVICE LOST DUE TO HARD FAILURE = 10 7%
MAINTENANCE PARAMETERS
7 SOFT ERROR SCRUB INTERVAL = [IE+09 DAYS
FAILED MEMORY REPLACEMENT INTERVAL = 1F+09 DAYS

PER HARD FAILURE EVERY

1E+09 DAYS

P S Pt T e e S e et

IS A CHANGE TO THE PARAMETRIC SUMMARY TABLE REQUIRED? NO
DO YOU WANT AN UPDATED SUMMARY TABLE? NO

EXISTING EXISTING ALLOCATED DAYS DOUBLE

1IARD HITS SOFT MITS GOOD WORDS ELAPSED HIT PROB.
1 2 260504 240 .0119421
1 3 260503 360 .0178457
2 4 258863 480 .0587201
3 6 257223 720 .136062
3 7 257222 830 «151557
4 8 255582 950 .236639
4 9 255581 1070 .254898
5 10 253942 1190 .351214
6 12 252302 1430 .470072
7 14 250661 1660 .584401

DO YOU WISH TO RETURN TO THE PARAMETRIC SUIMMARY TABLE? NO

DO YOU WISH TO RESTART PROGRAI!M? NO

Fig 4—A sample run of the reliability program presents reliability characteristics for the reference memory system described in
the table. By plugging in the system’s key parameter values, you get a parametric summary table and a listing of applicable hard-
and soft-error information.

EDN JANUARY 21, 1981

135




Double-bit-hit scheme serves as
the reliability program’s basis

and C in the following equation:
failure rate = A(tB — (t — 1)B) + C.

This equation defines a failure rate between the
(t—1)th and the (t)th 1000-hr period. This rate equals
the integral of the Weibull distribution presented in Fig
3, in which a equals 100/A (with A a percentage) and B
equals B. Assume that the vy term is zero. The C enters
a constant offset to the Weibull distribution’s failure
rate.

Consider further the reliability program’s modeling
of hard and soft errors. One constant error rate models
the soft-error occurrences. Even though the program
also uses one hard-error rate to model hard-error
occurrences, this rate’s meaning is considerably more
complicated than that for soft errors. This complication
arises because some memory devices, such as dynamic
RAMs, are characterized by a variety of hard-failure
mechanisms that can affect single bits, rows, columns
or larger device portions. Rather than consider a
separate rate for each failure mechanism, the program
models the hard-failure modes using one failure
distribution and an additional parameter associated
with the average percentage of device lost due to a hard
error.

To elaborate, the percentage of device lost depends
on the failure frequencies of the different hard-failure
mechanisms and on other orthogonality considera-
tions. (Because one hard error in a memory array
utilizing single-chip-wide-word RAMs can affect sever-
al bits in one word, you can apply this model only to
systems composed of X1 devices.) With 16kx1 dynamic
RAMs (internally arranged in a 128X128 matrix) in a
16k-word system, for instance, an internal row failure
in one RAM and a column failure in another almost
certainly cause a double-bit hit, even though each hard
error affects only 128 out of 16,384 bits.

If, for example, out of all hard errors, 20% are
column failures, 10% are row failures and 8% are
entire-RAM failures, you can compensate for orthogo-
nality factors by considering 2% (20%x%10%) of the
128-bit row and column failures to be entire-RAM
failures. In other words, to calculate the average
percentage of device lost, consider 10% (8% entire-
RAM failures+2% orthogonality adjustment) as affect-
ing the entire device and 28% (20% column fail-
ures+10% row failures—2% orthogonality adjustment)
as affecting only 128 bits.

The weighted average of these values and those
associated with single-bit and other hard-error types
helps determine the percentage used in the program.
The model thus does not lose significant precision as a
result of substituting one hard-error rate and one
percentage for multiple hard-failure mechanisms.

Furthermore, the model makes a conservative but
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REFERENCE-MEMORY-SYSTEM
PARAMETERS

SYSTEM CONFIGURATION

* WORD SIZE: 22 BITS

* SYSTEM SIZE: 256k WORDS

* DEVICE SIZE: 16k x 1-BIT RAMs

ERROR RATES*

* SOFT-ERROR RATE: 0.1%/1000 HRS

* HARD-FAILURE RATE: 0.05%/1000 HRS (CONSTANT)

* PERCENT OF DEVICE LOST DUE TO HARD FAILURE: 10%

MAINTENANCE PARAMETERS

* SOFT-ERROR SCRUB: NONE

* HARD-ERROR MAINTENANCE: NONE
* MEMORY DEALLOCATION: NONE

*CONSERVATIVE INDUSTRY FIGURES

realistic assumption that soft errors and hard failures
distribute uniformly throughout the memory system.
To correctly model hard errors that affect more than
one bit, the program must calculate the number of ways
such a multiple-bit error can overlap all other existing
errors in the system. If a hard error causes n bits to
fail, for instance, areas of n bits around each soft error
in the system and 2n—1 bits around each n-bit hard
error could overlap the new hard error. What’s more, if
the hard and soft errors lie tightly spaced, so that these
overlap areas themselves overlap and are hence
partially counted twice in the model, the program
slightly overstates the probability of a double-bit hit.
This situation usually occurs only when the memory
already contains so many errors that the system
becomes significantly prone to double-bit hits.

You can change memory-system parameters

Although the flowchart shown in Fig 2 doesn’t
illustrate the input procedure in detail, the program
contains an input facility that allows you to view the
system parameters in a menu format and easily change
them. Because the program’s output facility isn’t as
sophisticated, you can change program statements 1220
through 1245 to print the double-bit-hit probability at
desired time intervals.

You can also add a facility to graph the results (Part 2
will show results in that form). However, you must
smooth the curves because the probability values
generated by the model increase only when errors
occur and thu$ don’t follow a smooth curve. Note,
however, that periodic soft- and hard-error-
maintenance techniques correctly cause discontinuities
in the probability curve.

Consider a reliability example

As an example of the reliability model’s results,
consider the reference memory system defined in the
table. This system is a typical medium-sized array with
error-correction and -detection capabilities. Its 22-bit
words allow 16 data bits and six check bits for
single-error correction and double-error detection. The
system’s 2566k-word size provides storage for 512k data
bytes.
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The 16kx1 dynamic RAMs that compose the array
exhibit a soft error rate of 0.1% per 1000 hrs of
operation. A constant hard error rate of 0.05% per 1000
hrs is assumed for simplicity, although a Weibull
distribution with a higher early-life failure rate might
be more realistic. Employing the calculations described
earlier, the weighted average percentage of device lost
per hard error is assumed to be 10%. The error rates
and percentage presented represent conservative
industry figures for 16k RAMs.

For insight into other system parameters’ effects,
assume that the reference memory system receives
neither a soft-error scrub nor hard-error maintenance.
Fig 4 presents a sample run of the reliability program
for this system. Part 2 will examine the effects of
varying the system’s configuration, error rates and
maintenance parameters. EDN
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MORE NEW STARS FOR THE
MULTIBUS* FROM CENTRAL DATA

Z8000* Memory Management
Processor Board features
4MHz Z8000 running with unique
paged/segmented memory
management. Includes interrupt
controller, interval timers. Can also
support PROMs and 9511 APU.
Multi-User operating system
available. Standard Board $795
Monitor PROMs $90

9511 APU $265

32K-128K Dynamic
RAM Board features low -
power consumption,
standard parity checking,
and ultra-high reliability.
32K-$530 96K-$1080
64K-$800 128K-$1350

Octal Serial Interface
Board allows up to eight
EIA RS-232 interfaces.
$330

Static Ram Board adds
either 16K or 32K of static
memory to a Multibus
system. 16K— $620
32K—$1100

Quad Serial Interface
Board hooks up to four EIA
RS-232 interfaces to your
system. $280

Intelligent Octal i/0 Board
provides 8: RS-232 ports controlled
by on-board 2650 microprocessor.
16K of dual-port RAM allows data
transfers with no bus overhead.
Includes standard terminal driver
program, can hold 4K custom driver
program in PROM. $700.

cartridge disk drives with
capacities of 10 or 20
Mbytes. $435

ANSI Winchester Controller fully
conforms to the proposed ANSI
standard for 8" winchester disk
drives. Custom microprogramming
available to interface with other disk
drive interfaces. Controls up to eight
drives. $550.

Cartridge Disk Con- Double Density Floppy
troller Board provides Disk Controller adds from
DMA transfers to or from one to four double density

standard sized floppy disk
drives, either single or
double-sided. $315

$315

Mother Board can hold up
to 15 Multibus cards with
both P1 and P2 provided
for each card position.

PROM Board allows the
user to hook between 1K
and 128K of PROM to a
Multibus system. $140

| Central Data Corporation

P. 0. Box 2530 Station A
713 Edgebrook Drive Champaign, IL 61820

Extender Board will raise
a board being tested up to
a height of 6.9 inches. $60

Prototyping Board will
accommodate up to 95
16-pin sockets, allowing
the user to wire wrap a
prototype circuit. $55

*Multibus is a trademark of Intel Corporation
Z8000 is a trademark of Zilog Corporation

(217) 359-8010 TWX 910-245-0787

All prices are OEM quantity 25-99.
Complete price list available on request.

For more information, Circle No 59




Article Index
July —December 1980

D (Design Ideas); F (Design Features); M (.C Design Techniques);
N/(Technology News); P (Feature Products, Editor’s Choice)

Circuit Design

A few proven techniques ease sine-wave-generator design. Nov 20, pg 143 (F)
Accurate voltage monitor requires one IC. Aug 5, pg 125 (D)

Active load improves probe’s response. Nov 5, pg 342 (D)

Autoscanning meter shows supply’s output. Oct 5, pg 162 (D)

Basic parameters hold the key to microstrip-amplifier design. Oct 5, pg 107 (F)
Bipolar event monitor unburdens pP. Aug 5, pg 136 (D)

Bounce simulator tests debouncer designs. Sept 5, pg 213 (D)

Careful base-drive design optimizes transistor switching. Oct 20, pg 105 (F)
CMOS full adder converts BCD to binary. Oct 5, pg 161 (D)

CMOS RS latches enhance one-shot designs. Nov 5, pg 341 (D)
gs))mputer-aided-design program supplies low-pass-filter data. Aug 20, pg 143

Designer’s Guide to fiber-optic data links—Part 2. Aug 5, pg 113 (F)
Designer’s Guide to fiber-optic data links—Part 3. Aug 20, pg 103 (F)
Diode-connected FET protects op amps. Oct 5, pg 157 (D)
Display-generator chips implement smart terminals. Nov 20, pg 161 (F)
Dual DACs yield low-distortion sine waves. Aug 20, pg 154 (D)

8-bit synchronous counter reaches 60 MHz. Aug 20, pg 153 (D)
FET-controlled crystal yields low distortion. Nov 20, pg 201 (D)

Fewer parts lower oscillator noise. Aug 5, pg 122 (D)

4-IC design yields an elegant phase meter. Oct 20, pg 159 (D)

Four ICs yield exacting phase shifts. Sept 20, pg 196 (D)

Gated display heaters cut hardware bulk. Sept 5, pg 216 (D)
IC-analog-switch limitations need not hamper designs. Aug 20, pg 122 (F)
Latch improves pushbutton selector. Aug 20, pg 156 (D)

LC snubber networks cut switcher power losses. Nov 20, pg 175 (F)
Low-cost DAC achieves 8-level CRT control. Nov 20, pg 193 (D)
Low-noise interface circuits format crystal-oscillator signals. Oct 20, pg 125 (F)
Need a precise tone? Synthesize your own. Oct 5, pg 125 (F)

One IC extends counter to 1 GHz. Aug 5, pg 122 (D)

100-kHz dc/de converter uses FETs. Sept 20, pg 191 (D)

Phase controller+R&C=lock indicator. Aug 5, pg 132 (D)

(PFg;ver-FET amplifier designs boost fidelity, reduce complexity. Sept 20, pg 137

Priority encoder varies order electronically. Nov 20, pg 194 (D)

Properly designed log amplifiers process bipolar input signals. Oct 5, pg 99 (F)
Pulse-width sieve counts the good and bad. Aug 5, pg 130 (D)

RAM-backup supply saves battery, data. Sept 20, pg 192 (D)
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Rely on IC analog switches for fast small-signal control. Aug 5, pg 105 (F)
Repertory telephone dialer responds to human voice. Oct 20, pg 57 (N)
Reversible 3-phase driver meets many needs. Oct 20, pg 164 (D)

Simple interface mates nC with display. Nov 5, pg 339 (D)

Simplify fiber-optic receivers with a high-quality preamp. Sept 20, pg 161 (F)
Single-step an 8080 with two ICs. Aug 20, pg 73 (M)

Stable voltage reference uses microamps. Aug 5, pg 129 (D)

Standby switches need no standby power. Sept 5, pg 214 (D)

Switched integrator yields flat gain. Aug 5, pg 126 (D)

Teddy bear with a heart of custom CMOS quiets babies by producing prenatal
sounds. Sept 20, pg 81 (N)

Temperature sensor uses a pP/counter scheme. Nov 20, pg 196 (D)
Time interlock protects dynamic displays. Aug 20, pg 158 (D)

'(I‘]? construct a real-time clock, combine hardware and software. Oct 5, pg 115
)

’(I‘Pg)sidestep track/hold pitfalls, recognize subtle design errors. Sept 5, pg 179
2-color LED+driver=versatile visual effects. Oct 20, pg 164 (D)

Zap the Zapper before it zaps your designs—improved ICs, protective
components help. Sept 5, pg 59 (N)

Systems g

An innovative TTL chip gives 8-bit pPs new life. Nov 5, pg 269 (F)

AV equipment I\?rojects an intelligent image, thanks to wP/uC-based designs.
Nov 5, pg 55 (N)

Bare-bones languages serve small systems with ease. Sept 5, pg 171 (D)
Consider streaming tape for hard-disk backup. Aug 20, pg 133 (F)
Display-generator chips implement smart terminals. Nov 20, pg 161 (F)
EDN nC Operating Systems Directory. Nov 5, pg 275 (F)

EDN OEM nC Systems Directory. Nov 5, pg 234 (F)

File-management techniques ease users’ burdens (wC Operating Systems—
Chapter 5). Nov 5, pg 297 (F)

Fitx;elss and health-care products incorporate advanced electronics. Sept 20, pg
69 (N)

Low-cost transmitters, receivers serve well in fiber-optic links. Oct 20, pg 141
(F)

Marrying voice recog;lition and synthesis, robot pontificates on Presidential

race. Aug 5, pg 39 (

Memory-mana|

ment techniques vary among operating systems (nC Operat-
ing Syste

hapter 3). Nov 5, pg 289 (F)
1-chip p.Cs, high-level languages combine for fast prototyping. Aug 5, pg 89 (F)

Peripheral management needs a sense of priorities (wC Operating Systems—
Chapter 4). Nov 5, pg 293 (F)

Processor-time management determines OS power (nC Operating Systems—
Chapter 2). Nov 5, pg 285 (F)
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Prototype sunlight-to-RF-energy converter could advance solar-energy use.
Nov 20, pg 32 (N)

Repertory telephone dialer responds to human voice. Oct 20, pg 57 (N)

Software-based refresh scheme saves hardware, runs efficiently. Oct 20, pg 113
(F)

To apply a speech-output board, understand some basic software. Oct 5, pg 133
F)

To choose an operating system, understand basic terms (uC Operating
Systems—Chapter 1). Nov 5, pg 277 (F)
Trio of 2kx8 CMOS RAMs poses design tradeoffs. Nov 20, pg 45 (N)

Ur;derstanding PIA operation increases your design options. Sept 20, pg 175
(F)

Versatile programmable module meets wP timing needs. Oct 5, pg 145 (F)
Voice-response weather briefer keeps pilots on course. Sept 5, pg 87 (N)

Semiconductors/ICs

A few proven techniques ease sine-wave-generator design. Nov 20, pg 143 (F)
Accurate voltage monitor requires one IC. Aug 5, pg 125 (D)

Active load improves probe’s response. Nov 5, pg 342 (D)

Autoscanning meter shows supply’s output. Oct 5, pg 162 (D)

Bipolar event monitor unburdens pP. Aug 5, pg 136 (D)

Bounce simulator tests debouncer designs. Sept 5, pg 213 (D)

Careful base-drive design optimizes transistor switching. Oct 20, pg 105 (F)
CMOS full adder converts BCD to binary. Oct 5, pg 161 (D)

C%‘I(zfs,)phonetic-synthesimr chip provides unlimited speech output. Aug 20, pg
1

CMOS RS latches enhance one-shot designs. Nov 5, pg 341 (D)

Code EPROMs inexpensively with a $100 programmer. Sept 20, pg 145 (F)
Diode-connected FET protects op amps. Oct 5, pg 157 (D)

Dual DACs yield low-distortion sine waves. Aug 20, pg 154 (D)

EDN pC Support Chip Directory. Nov 5, pg 214 (F)

8-bit synchronous counter reaches 60 MHz. Aug 20, pg 153 (D)
Expandable 8x8-bit ECL multiplier blazes away at 19 nsec. Aug 5, pg 69 (P)
Fast 8-bit A/D converter attains 0.0087% linearity. Oct 20, pg 176 (P)
FET-controlled crystal yields low distortion. Nov 20, pg 201 (D)

Fewer parts lower oscillator noise. Aug 5, pg 122 (D)

4-IC design yields an elegant phase meter. Oct 20, pg 159 (D)

Four ICs yield exacting phase shifts. Sept 20, pg 196 (D)

Gated display heaters cut hardware bulk. Sept 5, pg 216 (D)

High-speed monolithic multiplying DAC delivers 10-bit accuracy at low cost.
Nov 5, pg 85 (P)

High-stability, low-noise JFET-op-amp ICs reduce distortion, parts count,
costs. Nov 20, pg 97 (P)

IC-analog-switch limitations need not hamper designs. Aug 20, pg 122 (F)
ICs and semiconductors (Product Showcase). July 20, pg 74 (F)

ICs and semiconductors (Product Showease). Dec 15, pg 116 (F)

Latch improves pushbutton selector. Aug 20, pg 156 (D)

LC snubber networks cut switcher power losses. Nov 20, pg 175 (F)
Low-cost DAC achieves 8-level CRT control. Nov 20, pg 193 (D)

Low-noise interface circuits format crystal-oscillator signals. Oct 20, pg 125 (F)
Math-processor chips boost pC computing power. Aug 20, pg 113 (F)

Need a precise tone? Synthesize your own. Oct 5, pg 125 (F)
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1980 electron-devices meeting will look beyond VLSI. Nov 20, pg 63 (N)
One IC extends counter to 1 GHz. Aug 5, pg 122 (D)

100-kHz de/de converter uses FETs. Sept 20, pg 191 (D)

Optoelectronic devices (Special Report). Oct 20, pg 92 (F)

Overload, power-off fault protection stem from CMOS MUX’s switch design.
Sept 5, pg 99 (P)

Phase controller+R&C=lock indicator. Aug 5, pg 132 (D)
(PP(‘)wer-FET amplifier designs boost fidelity, reduce complexity. Sept 20, pg 137
)

Priority encoder varies order electronically. Nov 20, pg 194 (D)

Properly designed log amplifiers process bipolar input signals. Oct 5, pg 99 (F)
Pulse-width sieve counts the good and bad. Aug 5, pg 130 (D)

RAM-backup supply saves battery, data. Sept 20, pg 192 (D)

Rely on IC analog switches for fast small-signal control. Aug 5, pg 105 (F)
Reversible 3-phase driver meets many needs. Oct 20, pg 164 (D)
Semiconductor RAMs (Special Report). Sept 20, pg 118 (F)
(Sglh;con-on-sapphire technology advances toward VLSI viability. Sept 20, pg 55

Stable voltage reference uses microamps. Aug 5, pg 129 (D)
Standby switches need no standby power. Sept 5, pg 214 (D)
Switched integrator yields flat gain. Aug 5, pg 126 (D)

Teddy bear with a heart of custom CMOS quiets babies by producing prenatal
sounds. Sept 20, pg 81 (N)

Time interlock protects dynamie displays. Aug 20, pg 158 (D)
TI? sidestep track/hold pitfalls, recognize subtle design errors. Sept 5, pg 179
(F)

Trio of 2kx8 CMOS RAMs poses design tradeoffs. Nov 20, pg 45 (N)
2-color LED+driver=versatile visual effects. Oct 20, pg 164 (D)
Understand the tradeoffs in IC-analog-switch selection. Sept 5, pg 159 (F)

Upcoming high-density-RAM designs must fend off alpha-particle assaults.
Nov 20, pg 53 (N)

pPs/pCs

A careful evaluation helps avoid PASCAL'’s pitfalls. Sept 20, pg 169 (F)
An innovative TTL chip gives 8-bit pPs new life. Nov 5, pg 269 (F)

AV equipment projects an intelligent image, thanks to pP/puC-based designs.
Nov 5, pg 55 (N)

Bare-bones languages serve small systems with ease. Sept 5, pg 171 (D)
Base-page relocation speeds programs. Aug 5, pg 82 (M)

Compare the newest 16-bit pPs to evaluate their potential. Sept 5, pg 197 (F)
Consider streaming tape for hard-disk backup. Aug 20, pg 133 (F)

Control 488-bus instrument systems with this compact modular computer. Nov
20, pg 87 (P)

Control shared-memory access. Oct 20, pg 71 (M)

([i)3e?i )ners of wP-based software systems focus attention on software. Oct 5, pg

Development system distributes processing for versatility, upward mobility.
Nov 20, pg 206 (P)

Dual-CPU S-100 pP board simplifies 8- to 16-bit transition. Oct 20, pg 176 (P)
EDN pC Operating Systems Directory. Nov 5, pg 275 (F)

EDN pC Support Chip Directory. Nov 5, pg 214 (F)

EDN OEM nC Systems Directory. Nov 5, pg 234 (F)

EDN Software Tutorial: Sorting algorithms. Sept 20, pg 153 (F)

EDN’s Seventh Annual pP/uC Chip Directory. Nov 5, pg 94 (F)

8080 controls rectifier’s output. Oct 5, pg 80 (M)

8086 code converts binary to decimal. Oct 5, pg 79 (M)

Ext(;!ga &l;nch on a single nC board creates powerful system potential. Aug 20,
pg
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New for micro, mini and PC users
£

Color goded modules:
white for input, red for
output! |

Plug-in slots provide flexi-
bility to interchange
modules with no effect on
field wiring.

Sequenced gold-plated
pin conn n permits
module removal with the
power on

&

MODEL 1822.y.y,
MODEL 1822-y.y

Universal panel or rack
mounting 16-channel card
cage takes only

rack space.

i

Rugged screw terminals
for field wiring.

Built-in thermocouple

temperature references. LED status indicators.

Ribbon cable for
front-ending popular
analog I/0 boards
such as Intel/Na-

tional 711/724/732.

The first easy-to-apply

forre

Our new Series Linearization is

1800 A/A (analog-to- standard for RTD in-
analog) conditioners puts, optional for ther-
offer you a compact, mocouple inputs. Good

system protection, too:

RFI immunity, plus

™ 1500v breakdown isola-
tion to eliminate ground

loops and to save other

easy-to-apply signal con-
version package for
front-ending micros,
minis and program-
mable controllers.

Series 1800 condi-
tioners accept low level
analog signals such as mv, thermo-
couple, RTD and process current
inputs...and output clean, high
level, single-ended signals to any
A/D subsystem.

Hundreds of signal conditioning

modules to choose from for 28
different analog signal sources. SyStem Components

Priced from $150 to $220. from signal line noise.

Four card cage models to
choose from: 4, 8, or 16-channel
with industrial screw terminals, and
a 16-channel cage with ribbon con-
nection to any micro.

For more information, Circle No 60

A signal conditioning syste
a%svorld analog inputs.

The 1800 system can be powered
by any =+ 15v power supply and oper-
ates over a wide (0° to 70 °C) ambient
temperature range. Wide bandpass
options available.

Call your Acromag representative
for technical details on this new, low
cost, computer-compatible system. Or
write for Bulletin 8-180.0.

Acromag, 30765 Wixom
‘> Rd., Wixom, MI 48096,
acromag

(313) 624-1541. Telex
ACROMAG

23/0505.




Article Index
July-December 1980

Fiber-optics/microcomputer combination replaces automotive wiring harness-
es. Nov 5, pg 79 (N)

File-management techniqrues ease users’ burdens (unC Operating Systems—
Chapter 5). Nov 5, pg 297 (F)

ggt(rlﬁ?s and health-care products incorporate advanced electronics. Sept 20, pg

Fully equipped 16-bit nC suits OEM applications. Oct 5, pg 176 (P)
Hardware provides 8080 with serial input. Sept 5, pg 93 (M)

Integigﬁr;t 8-in.-hard-disk controllers reflect varied design philosophies. Oct 5,
pg 4

Interface a cassette drive to a 6800 wP. Sept 20, pg 106 (M)

LCD-readout personal computer puts BASIC in the palm of your hand. Oct 5,
pg 178 (P)

Low-cost S-100-bus computers span OEM, multiuser systems. Nov 20, pg 95 (P)
Macros add high and low operators. Nov 5, pg 89 (M)

Marrying voice recolsnition and synthesis, robot pontificates on Presidential
race. Aug 5, pg 39 (N)

Math-processor chips boost wC computing power. Aug 20, pg 113 (F)
wC boards run minicomputer software. Nov 20, pg 203 (P)

1C tests reconditioned keyboards. Sept 5, pg 96 (M)

MC68000 charts its own memory usage. Nov 20, pg 115 (M)

Memory-management techniques vary among operating systems (nC Operat-
ing Syste: hapter 3). Nov 5, pg 289 (F)

Microcomputer development systems (Special Report). Sept 5, pg 140 (F)
Minor changes improve FIFO routine. Aug 20, pg 73 (M)
Multibus-compatible CPU card emulates Nova minicomputer. Nov 20, pg 89 (P)
Multiplexer program uses Karnaugh map. Aug 5, pg 81 (M)

OEM data-logging system also serves as preprocessor. Oct 20, pg 174 (P)
1-chip uCs, high-level languages combine for fast prototyping. Aug 5, pg 89 (F)

Peripheral management needs a sense of priorities (wC Operating Systems—
Chapter 4). Nov 5, pg 293 (F)

Process-lgontrol microcomputer board accepts 2k bytes of EEPROM. Sept 20,
pg 101 (P)

Processor-time management determines OS power (nC Operating Systems—
Chapter 2). Nov 5, pg 285 (F)

Refine your design strategies to maximize software efficiency. Oct 20, pg 133
(F)

Serial interface generates interrupts. Sept 5, pg 96 (M)

Simple interface mates pC with display. Nov 5, pg 339 (D)

Single-step an 8080 with two ICs. Aug 20, pg 73 (M)

6800 routine extracts square roots. Sept 20, pg 111 (M)

(SFo)ftware-based refresh scheme saves hardware, runs efficiently. Oct 20, pg 113

S-100-bus microcomputer serves minimal-system needs. Oct 20, pg 171 (P)
S-100 communications interface provides multiple protocols. Oct 20, pg 67 (P)
Subroutine determines CPU type. Oct 20, pg 76 (M)

Subroutine exchanges matrix rows and columns. Nov 5, pg 89 (M)
Temperature sensor uses a pP/counter scheme. Nov 20, pg 196 (D)

Time simultaneous events with a wP. Nov 20, pg 99 (M)

(TPg)apply a speech-output board, understand some basic software. Oct 5, pg 133
To choose an operating system, understand basic terms (nC Operating
Systems—Chapter 1). Nov 5, pg 277 (F)

To construct a real-time clock, combine hardware and software. Oct 5, pg 115

(F)

142

(Ul‘gdexstanding PIA operation increases your design options. Sept 20, pg 175
)

Upgrade your EPROM programmer. Nov 5, pg 90 (M)

Versatile programmable module meets wP timing needs. Oct 5, pg 145 (F)
Z8002 multi-wP command provides time delay. Oct 20, pg 80 (M)

Z8002 refresh logic yields random values. Aug 5, pg 82 (M)

Computers/Peripherals

{isegw(aﬁr;z of software mismatches when you install smart terminals. Nov 20, pg

&g)mputer—aided-design program supplies low-pass-filter data. Aug 20, pg 143

Computers and peripherals (Product Showcase). July 20, pg 152 (F)
Computers and peripherals (Product Showease). Dec 15, pg 310 (F)

Consider streaming tape for hard-disk backup. Aug 20, pg 133 (F)

Desktop plotters’ varied features spark a host of uses. Aug 20, pg 49 (N)
g)i;'ectly addressable graphics board brings color to the S-100 bus. Oct 5, pg 171

Display-generator chips implement smart terminals. Nov 20, pg 161 (F)
Gas-discharge display’s uP control eases interfacing problems. Aug 5, pg 77 (P)
IEEE-488-bus controllers adapt to a world of processors. Nov 5, pg 69 (N)

Intelligent 8-in.-hard-disk controllers reflect varied design philosophies. Oct 5,
pg 47 %N)

Intelligent terminals (Special Report). Nov 20, pg 128 (F)
7M3u(l§)i)column dot-matrix printer sports low-cost “throwaway” head. Aug 5, pg

Multifeature digitizers assure easy data entry. Aug 5, pg 61 (N)
Postprocessor board upgrades graphics system. Oct 5, pg 171 (P)

Streaming 3M-type cartridge drives come with or without controller. Nov 20,
pg 204 (P

10M-byte hard disk, cartridge tape combine in 5.25-in. Winchester. Nov 5, pg
345 (Pgme 5

’(Iig)apply a speech-output board, understand some basic software. Oct 5, pg 133

Versatile voice output demands sophisticated software. Aug 5, pg 99 (F)
Voice-entry terminal gives Apples ears. Nov 5, pg 350 (P)

Instrumentation, Test & Measurement

Code EPROMs inexpensively with a $100 programmer. Sept 20, pg 145 (F)

Complete display/control system resides in NEMA-type panel-meter case. Aug
20, pg 67 (P)

Control 488-bus instrument systems with this compact modular computer. Nov
20, pg 87 (P)

Development system distributes processing for versatility, upward mobility.
Nov 20, pg 206 (P)

DMM measures de-voltage ratios. Sept 20, pg 201 (P)

Dual-channel sampling network analyzer features stand-alone or GPIB
capability. Aug 5, pg 149 (P)

ggéh’g;l)z digital storage scope uses CCD frequency down converter. Nov 20, pg

5-function, 4¥2-digit mulitmeter fits in your hand, costs $219. Nov 5, pg 83 (P)
IEEE-488-bus controllers adapt to a world of processors. Nov 5, pg 69 (N)
Instruments (Product Showcase). July 20, pg 328 (F)

Instruments (Product Showcase). Dec 15, pg 182 (F)

Logic analyzers (Special Report). Oct 5, pg 86 (F)

Microcomputer development systems (Special Report). Sept 5, pg 140 (F)

Minicassette-based transient recorder talks via IEEE-488, RS-232 or DMA.
Nov 5, pg 348 (P)

OEM data-logging system also serves as preprocessor. Oct 20, pg 174 (P)
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E'VE GIVEN
THE WORLD

From the outset, Sprague has led the way in IC
interface for fluorescent display panels. Its UDN-
6118A was the pioneer. Today, Sprague product
capability spans low voltage performance (required
for automotive and aircraft dimming), to split supply
operation (permitted by the latest Sprague VF
drivers—UDN-6138 & UDN-6148), to the highest volt-
age operation obtainable (110V guarantee for
UDN-6118A-1—also often used for gas discharge
displays).

Sprague VF drivers incorporate output pulldown
resistors and are guaranteed for less than 1.0V output
OFF voltage (frequently a filament biasing concern).
The use of proper interdigit blanking (=20uS) elimi-
nates ghosting problems. Sprague VF ICs also have a
maximum turn-off delay of 5uS (under normal
display loads).

Recognized as the industry standard, Sprague VF
display ICs are compatible with TTL & MOS logic.

THE GREEN LIGHT.

Sprague Electric offers you the finest
and broadest choice of interface IGs

for driving fluorescent displays.

Plastic DIPs are supplied for 0°C to +70° C operation
while both extended temperature range and hermetic
versions are also available for automotive and other
challenging applications.

For additional information or application assist-
ance, write or phone Paul Emerald, Sprague Electric
Co., Semiconductor Division, 115 Northeast Cutoff,
Worcester, Mass. 01606. Telephone 617/853-5000.

DEVICE TYPES CHANNELS/DIP | MIN BV (OUTPUT) DIP

UDN-6116A-2, 6126A-2 6 + 60V 16 lead
1 UDN-6116A, 6126A 6 + 80V 16 lead

UDN-6118A-2, 6128A-2 8 + 60V 18 lead

UDN-6118A, 6128A 8 + 80V 18 lead

UDN-6118A-1, 6128A-1 8 +110V 18 lead

Anode driver, gas discharge

displays

UDN-6138A-2, 6148A-2 8 60 V* 20 lead

Split supply (+20V, —40V)

UDN-6138A, 6148A 8 80 V* 20 lead

Split supply (+40V, —40V)

*Output BV referencedtoV e Max. Vgg —40V
FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE:

ALABAMA, Sprague Electric Co., 205/883-0520 » ARIZONA, Sprague Electric Co., 602/244-0154; 602/966-7233 ® CALIFORNIA, Sprague Electric Co., 213/649-2600;
714/549-9913; R. David Miner Inc., 714/421-5586; Wm. J. Purdy Co., 415/347-7701 » COLORADO, Wm. J. Purdy Co., 303/777-1411 « CONNECTICUT, Sprague Electric Co..
203/261-2551; Ray Perron & Co., Inc., 203/268-9631; 203/673-4825  DIST. OF COLUMBIA, Sprague Electric Co. (Govt. sales only), 202/337-7820 © FLORIDA, Sprague
Electric Co., 305/831-3636 e ILLINOIS, Sprague Electric Co., 312/296-6620 ® INDIANA, Sprague Electric Co., 317/253-4247 « MARYLAND, Sprague Electric Co.,
301/792-7657 » MASSACHUSETTS, Sprague Electric Co., 617/899-9100; 413/664-4411; Ray Perron & Co., Inc., 617/969-8100 « MICHIGAN, Sprague Electric Co.,
517/787-3934 « MINNESOTA, HMR, Inc., 612/831-7400 ® MISSOURI, Sprague Electric Co., 314/781-2420 « NEW HAMPSHIRE, Ray Perron & Co., Inc., 603/742-2321 e NEW
JERSEY, Sprague Electric Co., 201/696-8200; 609/795-2299; Trinkle Sales Inc., 609/795-4200 « NEW MEXICO, Wm. J. Purdy Co., 505/266-7959 « NEW YORK, Sprague
Electric Co., 516/234-8700; 914/834-4439; 315/437-7311; Wm. Rutt, Inc., 914/834-8555; Paston-Hunter Co., Inc., 315/437-2843 « NORTH CAROLINA, Electronic Marketing
Associates, 919/722-5151 @ OHIO, Sprague Electric Co., 513/866-2170; Electronic Salesmasters, Inc., 800/362-2616 « PENNSYLVANIA, Sprague Electric Co., 215/467-5252;
Trinkle Sales Inc., 215/922-2080 ® SOUTH CAROLINA, Electronic Marketing Associates, 803/233-4637 » TEXAS, Sprague Electric Co., 214/235-1256 ® VIRGINIA, Sprague
Electric Co., 703-463-9161 « WASHINGTON, Sprague Electric Co., 206/632-7761  CANADA, Sprague Electric of Canada, Ltd., 416/766-6123 or 613/238-2542

45S-0116R1

SPRAGUE

THE MARK'!OF .RELABILITY

a subsidiary of GK Technologies

For more information, Circle No 31 NP




Article Index
July-December 1980

100-MHz stand-alone scope features IEEE-488 programmability. Oct 5, pg 172
®)

150-MHz multifunction counter/timer features pulse-measurement capability.
Aug 5, pg 149 (P)

Portable testers for pP-based products support many troubleshooting
techniques. Nov 5, pg 41 (N)

Programmable waveform synthesizer covers 1-uHz to 50-MHz range. Oct 20,
pg 172 (P)

6800-family benchtop tester uses built-in software. Nov 20, pg 90 (P)

3Y%2- to 6%-digit integrating voltmeter serves bench and system applications.
Sept 20, pg 201 (P)

Components

Components (Product Showcase). July 20, pg 196 (F)
Components (Product Showcase). Dec 15, pg 44 (F)

Discrete components in chip packages let you put more parts on pe boards. Nov
20, pg 82 (N)

Fiber connectoring/splicir;\% techniques promise to solve cost, handling
problems. Aug 20, pg 35 (N)

Fiber-optic flashes: Fibers, connectors, drawing system. Sept 20, pg 94 (N)
Fiber-optic flashes: Link, training program, patents. Oct 20, pg 63 (N)

Fiber-optics/microcomputer combination replaces automotive wiring harness-
es. Nov 5, pg 79 (N)

Hardware and interconnect devices (Product Showcase). July 20, pg 272 (F)
Hardware and interconnect devices (Product Showcase). Dec 15, pg 258 (F)

Write for EDN

Industry recognition and professional satisfac-
tion can both be yours when your work is
published in EDN. And there’s a financial bene-
fit, too: We pay an honorarium of $30 per
magazine page upon publication of a feature-
length article.

Have an idea for an article? Want to share
that idea with more than 110,000 of your fellow

design engineers? Call Walt Patstone, Editor, at
(617) 536-7780 or send an outline/abstract to

221 Columbus Ave., Boston, MA 02116

Want some tips on how to write for EDN and
other technical publications? Circle No. 167
for a free Author’s Guide.

EDN: Everything Designers Need
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Low-cost fiber-optic-link kit serves moderate-data-rate uses. Oct 5, pg 75 (P)

Membrane switches, J)lastic key parts combine in low-cost, full-travel
keyboard. Oct 20, pg 171 (P)

Optoelectronic devices (Special Report). Oct 20, pg 92 (F)
Solid-state-relay leakage current can confuse hybrid timers. Nov 20, pg 185 (F')
Switches (Special Report). Aug 20, pg 86 (F)

Communications

Designer’s Guide to fiber-optic data links—Part 2. Aug 5, pg 113 (F)
Designer’s Guide to fiber-optic data links—Part 3. Aug 20, pg 103 (F)

Earth-station technology developments spark interest in satellite terminals.
Sept 5, pg 69 (N)

Fiber-optic flashes: Link, training program, patents. Oct 20, pg 63 (N)
Low-cost fiber-optic-link kit serves moderate-data-rate uses. Oct 5, pg 75 (P)

Ii;c‘)w-cost transmitters, receivers serve well in fiber-optic links. Oct 20, pg 141
F)

Simplify fiber-optic receivers with a high-quality preamp. Sept 20, pg 161 (F)
S-100 communications interface provides multiple protocols. Oct 20, pg 67 (P)

Power Sources

40 to 60W off-line switching supplies provide a choice of package styles. Sept
20, pg 105 (P)

Modular power supplies provide synchronization. Aug 20, pg 165 (P)

Panel-mountable dc-input switchers offer flexibility in power-system design.
Sept 20, pg 89 (N) :

Power sources (Product Showcase). July 20, pg 386 (F)
Power sources (Product Showcase). Dec 15, pg 234 (F)

Prototype sunlight-to-RF-energy converter could advance solar-energy use.
Nov 20, pg 32 (N)

Temperature compensation ups power-pack performance. Sept 5, pg 205 (F)

Materials & Packaging

Basic parameters hold the key to microstrip-amplifier design. Oct 5, pg 107 (F)

Discrete components in chip packages let you put more parts on pc boards. Nov
20, pg 82 (N)

Hardware and interconnect devices (Product Showecase). July 20, pg 272 (F)

%Vl{la)tchbox-sized TVs loom closer, thanks to innovative packaging. Aug 5, pg 51

(Sggcon-on-sapphire technology advances toward VLSI viability. Sept 20, pg 55

Zap the Zapper before it zaps your designs—improved ICs, protective
components help. Sept 5, pg 59 (N)

Management/Career

A step-by-step guideline outlines writing for publication. Oct 20, pg 150 (F)
Choose the right legal steps to protect proprietary interests. Sept 5, pg 189 (F)
Evaluate market factors to ensure your product’s success. Nov 20, pg 154 (F)

Midcon/80 show’s technical sessions focus on memories, fiber optics, uCs. Oct
20, pg 43 (N)

}}e)ﬁne your design strategies to maximize software efficiency. Oct 20, pg 133

Wescon/80. Sept 5, pg 104 (F)

Article Interest Quotient (Circle One)
High 482 Medium 483 Low 484
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Whenthe job calls for...

Relieving strain Anchor, insulate and flex-protect cable with Sealing out liquids
Heyco Nylon Strain Relief Bushings. Keep the fluids where they

: ~ belong with
Heyco Nylon
Liquid Tight
Connectors.

Bell-mouth type Straight-thru type Right angie type International type Liquid tight connector

Insulating cables smooth raw edged cable holes, protect cable and install
easily with Heyco Nylon Insulating Bushings.

Snap bushing Shorty bushing Double insulated Open/closed bushing  Universal bushing Snub bushing
bushing

Plu(?gln holes ciose unused holes or A box of solutions

provide ventilation with Heyco Nylon Hole and Keep a Heyco Laboratory Kit handy for

Vent plugs. problem solving or development
: work on your 3 ,//‘7

projects. s /

Hole plug Vent plug Siding/insulation piug

Gathering and tying cables
Anchor, bundle, tie and hold with Heyco Nylon Wire
Ties, Holders and Cable Clamps.

N

7

Nytye cable tie Wire and cable holder  Cable clamp

Connecting or disconnecting Heyco
Make your connections through Heyco Nylon deSignS

Terminal Bushings and %/1¢” or /4" tabs. _
solutions.

Vel

HEYMAN MANUFACTURING COMPANY

P. O. Box 160, Kenilworth, New Jersey 07033 ® (201) 245-2345 » TWX: 710-996-5986
P. O. Box 408, Waukesha, Wisconsin 53187 ¢ (414) 542-7155 » TWX: 910-265-3668
—’ Call Toll-Free (800) 558-0917 except from Wisconsin ® If calling from Wisconsin use (800) 242-0985

Terminal bushings

441A
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.05 MHz ‘
to -
3 GHz
(+17dBm LO)

Conver- Isolation, dB
sion loss
Lower band edge to : Upper band edge to
Frequency dB ¥ Mid range
Range T(ota)l one decade higher one octave lower Price

Model (MHz) Range LO-RF LO-IF LO-RF LO-IF LO-RF LO-IF Quant.

RF, L0-10-3000| 9.5 typ. | 27 typ. | 27.typ. | 25typ. | 25typ. | 23 typ. | 23 typ. | $39.95
SRA-11H | (F.10-1000 | 12 max. |20 min.| 20'min. | 18 min.| 18 min. | 16min. | 16 min. | (1-24)

SRA-1H RF, LO-.5-500 6.5 typ. 55 typ. | 45 typ. 45 typ. | 40 typ. 35 typ. | 30 typ. $17.95

IF - DC-500 8.5 max. | 45 min.| 35 min. | 30 min. | 30 min. 25 min. | 20 min. (5-24)
RF, LO-2-1000 | 7.5 typ. 50 typ. | 45 typ. 45 typ. | 40 typ. 35 typ. | 25 typ. $29.95
SRA-2H IF - DC-1000 9.5 max. | 40 min.| 35 min. | 25 min. | 25 min. 25 min. | 20 min. (4-24)

RF, LO-.05-200 | 5.5 typ. 55 typ. | 45 typ. 45 typ. | 40 typ. 35 typ. | 30 typ. $19.85
SRA-3H ||F” bci200 7.5 max. | 45 min. | 35 min. | 30 min. | 30 min. | 25min. | 20 min. | (5-24)

RF, LO-1-750 5.5 typ. |50 typ. | 45 typ. 45 typ. | 40 typ. 35 typ. | 30 typ. $21.95
SRA-1WH| /£ pc750 75 max. |40 min. | 35 min. | 25 min. | 25 min. | 25 min. | 20 min. | (529)

est manulaclurer ot Double-Baianced Mixers

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 M ln l' c | I‘Cll lts

Domestic and International Telex 125460 International Telex 620156 MINI-CIRCUITS LABORATORY
A Diviston of Scientific Components Corp
I ional R ives: [ AFRICA: Afitra (PTY) Ltd., P.O. Box 9813, Johannesburg 2000, South Africa. (] AUSTRALIA: General Electronic Service, 99 Alexander St. New

South Wales, AustrahaZOGS DEASTERN CANADA: B.D. Hummel, 2224 Maynard Ave., Utica, NY 13502. (] ENGLAND: Dale Electronics Ltd., Dale House, Wharf Road, Frimley Green,
Camberiey Surrey, United Kingdom. [ FRANCE: S.C.LE.-D.LM.E.S., 31 Rue George- Sand 91120 Palaiseau, France. ] GERMANY, AUSTRIA, SWITZERLAND, DENMARK: Industrial
Electronics, GMBH, 6000 Frankfurt Main, Kluberstrasse 14, Wes( Germany. (] INDIA: Gaekwar Enterprises, Kamal Mahal, 17 M.L. Dahanukar Marg, Bombay 400 026, India.
I ISRAEL: Vectronics Lid., 69 Gordon St, Tel-Aviv, Israel. [J JAPAN: Densho Kaisha, Ltd., Eguchi Building 8-1 1-Chome, Hamamatsucho Minato-Ku, Tokyo, Japan.
[ NETHERLANDS, LUXEMBOURG, BELGIUM: B.V. Technische Handelsonder neming, COIMEX, P.O. Box 19, 8050 AA Hattem, Holland. T NORWAY: Datamatick As, Postboks 111,
BYRN, Oslo 6, Ostensjoveien 62, Norway. (1 SINGAPORE & MALAYSIA: Electronics Trading Co. (PTE) Ltd., Suites C13, C22 & C23 (1st Floor), President Hotel Shopping Complex,
181 Kitchener Road, Singapore-8, Republic of Singapore. (] SWEDEN: Integrerad Elektronik AB, Box 43 S-182 51, Djursholm, Sweden.

U.S. Distributors: [ NORTHERN CALIFORNIA: Pen Stock, 105 Fremont Ave., Los Altos, CA 94022, Tel: (415) 948-6533. [} SOUTHERN CALIFORNIA, ARIZONA: Crown Electronics,
11440 Collins St., N. Hollywood, CA 91601, Tel: (213) 877-3550. METROPOLITAN NEW YORK, NORTHERN NEW JERSEY, WESTCHESTER COUNTY: Microwave Distributors,
61Mall Drive, Commack, NY 11725, Tel: (516)543-4771. (I SO.N.J., DEL. & E. PA: MLC Distributors, 456 Germantown Pike, Lafayette Hill, PA 19444 (215)825-3177 CIE
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Edited by George Huffman

Check memory HIGHs and LOWSs in time

William B Fox
Western Electric Co Inc, Columbus, OH

Testing a memory board thoroughly calls for more
than just an instantaneous check of the memory’s
output state. ONEs should be high enough, ZEROs
should be low enough and the output should remain
within its specifications for a minimum length of
time, the data-valid period (DVP). Not all automatic
testers can perform these types of checks for each
memory read cycle at full speed, but the circuit
depicted in the figure does the job when used with
an instantaneous-check memory tester. You'll need
such a circuit for each bit tested.

Input DVP defines the test’s time window. When
this signal is LOW, both high-speed comparators are
disabled and in a 3-state output mode. The pull-up
resistors ensure that the state of the leading-edge-
triggered data flip flop goes unaltered.

At the beginning of each test cycle, DVP goes
HIGH, clocking the data from the memory under
test (MUT) into the flip flop—whether that data is

correct or incorrect. At the same time, one of the
two comparators is enabled, depending on the state
of EXD (the data the tester expects to see from the
MUT).

Specifically, the high comparator’s output goes
LOW if the Data line is below the Hi Ref voltage and
a ONE is expected, clearing the flip flop and
providing the automatic tester with a ZERO when it
expects a ONE. The flip flop remains uncleared so
long as the data stays above Hi Ref during DVP.

On the other hand, the low comparator’s output
goes LOW if Data is above the Lo Ref voltage and a
ZERO is expected, presetting the flip flop and
providing the tester with a ONE when it expects a
ZERO. The flip flop is not preset so long as the data
stays below the Lo Ref during DVP.

As the test cycle ends, DVP goes LOW, allowing
no further state changes in the Result output. Then
the tester can check the Result line any time before
the beginning of the next time window. EDN
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Memory tests are complete only if each expected ONE or ZERO occurs during the allotted time frame. The Data Valid Period (DVP)
input defines the test cycle time by clocking data from the memory under test into the Data input. If a ONE is expected and Data
exceeds the Hi Ref level, the flip flop stores a ONE. If the ONE isn’t high enough during DVP, a ZERO emerges from the Result output.
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One-shots detect frequency levels

frequency, while IC, serves as the over/under-flag
John Dunn . generator.

Bertan Associates Inc, Syosset, NY The timing relationships shown in Fig 2 define the
design’s operation. Below the frequency threshold,
pulse E/s rising edge lags E;’s falling edge. At the
Fig 1 depicts a frequency-threshold detector you can  threshold, this time lag equals zero. And above
construct with only two ICs and a “leftover” 2-input  threshold, E, leads E;. At the threshold, the AND
AND gate. Four retriggerable monostable multivi-  gate’s (IC;) inputs are driven by the then-coincident
brators (one-shots) constitute the frequency discrim-  E; and E; signals. The resulting output wave shape
inator: IC,, IC; and IC; determine the threshold (E;-E;) triggers IC,, and the fixed-duration flag (E,)

R, Ra

—MA—O5V ——VMA—O 5V

+——— —it—1

15 Caalt = 7 Sl ks

s E, E; 10 ;

INPUT 2 13 Eq 1 d
S oty e Sl 52 - . i€, aof—o0 il
JC3 cr =] CLR

&

=~ 31 11—[
i ——MA—O05V  |Es

——MWW—O0 5V

.__K._T__,_ [ (—T—_,_ NOTES

15 C2 [14 = 7 Csy 6| = ICy— ICy= V274LS123
13

5 10 5 ICs = 14 74LS08
= Qf— SEE TEXT FOR TYPICAL
’ Ic, 2 & IC;3 R & C VALUES
£ oy L] CLR
3 sl . 111 1k
A ® vWA——"0 5V

Fig 1—Frequency-threshold sensing results from comparing a retriggerable one-shot's durations with an unknown input
frequency. So long as this frequency is lower than the threshold, the output (E,) is LOW. But when the input exceeds the threshold, E,

goes HIGH.
fe—Tw=T0 Ty =Ty
__I—L__l—|___l I_,,__l T80 i I ([
— T, o | [] J,;__ﬂ | 1 I
e m B W N T T
S hen T e e, R LU U
" N i A
] ==
\ \/ F N \/ /
FREQUENCY IS BELOW THRESHOLD FREQUENCY IS ABOVE THRESHOLD

TIMING THRESHOLD =T\ =Ty + To+ T4; ToT, + T+ T
1

INPUT FREQUENCY THRESHOLD = ———

T+ T+ T,

Fig 2—Whenever the input frequency (E\) is below the threshold frequency, E;’s rising edge lags E;’s falling edge, and the
ANDed result (E, - E;) stays LOW. However, when E\ exceeds the threshold, E, leads E; and the ANDed result is HIGH. This
transition triggers the output one-shot (IC, in Fig 1), and the E, flag goes HIGH for the period defined by T..
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Nichicon aluminum
vs. ianialum

An apples-to-apples comparison for quality, reliability and size.

When you have a produ "An apples- super Miniature 4mm Radial Series
running, performance leye 1 5 When super miniature size is just as criti-
compromised and you'resaced to orqngres cal as low-leakage performance and
soaring tantalum capacitor prices and Companson fOI reliability, it's time to consider Nichicon'’s
overextended lead times, it's time to . . =y 4mm Super Miniature Radial Series.
turn to Nichicon. pnce, GVGﬂ(IbﬂltY Samples are available now in a
Axial and Radial Low Leakage Series  (INd delivery. capacitance range from 0.1uF through

Start saving with Nichicon’s Low Leak- 47uF.
age Series of Axial and Radial Miniature Aluminum So why put up with tantalum prices and lead times
Electrolytic Capacitors. They're available now from  when we give you performance, super miniature
your local Nichicon distributor, and they give you size, quick delivery and savings to 40%.

tantalum-like performance over a capa- Call your local Nichicon representative
citance range of 0.1uF to 100uF. And you'll 0 D or distributor or write us for data sheets and
get low-leakage reliability of only 0.002CV M’ samples.

or 0.4uA from —40°C through +85°C.
xchs
g b1 COIR

We’re capacitor specialists. We have to go to extremes for you.
Nichicon (America) Corporation e 927 E. State Parkway e Schaumburg, IL 60195 e (312) 843-7500

Stocking distributors: Ambur Electronics ® Argent Industries e Bell Industries e Captronics ® CAM/RPC e Century e Deeco e Eric Electronics ® GC Electronics  Hall Mark Electronics e Jaco
® Kahgan e National Capacitor Supply ® Nova Electronics ¢ N.R.C. ® Prime Electro Products Co. ¢ R.E.H. Electronics ® Service Specialists ® Sterling Electronics e Tri-Start, Inc.
i Division of Nichicon Capacitor, Ltd., Kyoto, Japan
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d

appears.

Sample calculations of the pertinent time con-

stants (Fig 2) demonstrate how you select compo-
nent values:
T1=0.45R,C,=0.45x10k X220 pF=0.99 psec
T>=0.45R,C,=0.45x10k X220 pF=0.99 psec
T3=0.45R;C3=0.45X100k < 0.022 wF =990 psec
T;=0.45R,C,=0.45x100k x0.047 wF=2.115 msec.
The resulting threshold frequency equals 1/
(T,+Ty+Ts) or 1008 Hz.

Note that the factor 0.45 used in these calculations

applies only when you employ LS-type one-shot
devices. You can use standard 74123 types instead,
but then the equation defining the pulse width
becomes:

Tw=0.28RxCx(1+0.7/Rx)
Redoing the previous T, calculation yields a T; (and
T,) of 0.62 psec. EDN
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One IC forms dual-pulse-width one-shot

James L Christensen
Ametek, El Cajon, CA

Pulse-width-modulation designs often require a
generator whose output pulse width you can shift
between two fixed time durations. The circuit shown
in the figure provides this feature, along with
complementary outputs: A positive-going pulse is
available at the pin 4 output as a negative-going
pulse appears at pin 3. The design calls for only one
quad NOR-gate CMOS IC.

When the Control input (pins 12 and 13) is HIGH,
R; is grounded, in turn enabling the output gate at
pin 6. When you apply a positive Trigger input, gate
A’s output (pin 3) drops LOW, and this signal couples
(via C;) to gate B’s input at pin 5. As a result, B’s
output switches HIGH, holding A’s output LOW
even after the trigger pulse disappears.

C; then starts discharging through R;, causing the
voltage level at pin 5 to decrease exponentially
toward Vec. And when the voltage reaches the gate’s
high input threshold (about 0.7Vcc), the output
reverts to a LOW state and terminates the output
pulse.

The alternative output pulse width occurs when
the Control input is LOW. In that case, R connects
to Vec via gate D. The one-shot action in this
instance is similar to the HIGH control state, except
that now the junctions of both R.C, and R;C; charge
toward Vcc. However, because the R,C, time
constant is the shortest, it reaches the gate’s high
input threshold first and terminates the output
pulse.

You can realize a wide range of timing relation-
ships with this basic design by observing two basic
relationships:

VCC
>
SR - T |
D iy T
2 D
5 OUTPUT
TRIGGER - 10 G2
INPUT O—] —4—4° fo
C1
<
R1$ Hz‘i

12 11
CONTROL
INPUT

13

CONTROL 35

NOTES >
ALL GATES = v CD4001|  HIGH RyCs
DIODES-SEE TEXT LOW R.C;

R{C;<R,Cp<R4Cy

Select two different output pulse widths with this design’s
Control input. When Control is HIGH, R;C; determines the output's
duration; when it's LOW, R.C, applies.

R,C:<R;C<R3Cs.
Note that the minimum resistor values should be 10
kQ. And also note that some manufacturers’ CD4001
NOR gates might not incorporate internal input-
protection diodes, so you might need to include the
optional diodes shown in the figure when Vo >9V
and/or Cx >0.005 pF. EDN
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RCA precision op amps: New lows
for combined Vo, drift, price.

BiMOS design gives on the first stage. $4.34. All available in TO-5, DIL-can
you high performance, oW SNEpladlie. o ;
low prices. Input offset voltage as low as Applications:

75 uV (maximum) for 3193B. e thermocouple preamps

The CA3193 instrumentation- Low drift. ® |og amplifiers
grade op amps. Bipolar first stage Input offset voltage temperature ® precision voltage references
for very high gain; minimal low- coefficient of only 2 uwV/°C (maxi- ® process control systems
frequency input noise voltage; over- mum) for 3193B. For drift with time, For more information, contact
all input offset voltage primarily a see graph below. your local RCA Solid State Distributor.
function of low first stage offset Low prices. Or contact RCA Solid State head-
voltages. For 100 to 999 pieces, optional  quarters in Somerville, New Jersey.

PMQOS differential amplifier distributor resale prices: CA3193E,  Brussels, Belgium. Sao Paulo, Brazil.

second stage minimizes loading $1.20; CA3193AE, $2.45; CA3193BE, Hong Kong.

Equivalent time (T) at ambient temperature (Ta) =25°C - years.
385 770 |

1155
1

Time (T) at ambnent temperature (TA) = 125°C hours
250 500 750 ~

100

(9}
o
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-
o
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FAIRCHILD
IR T RARE
A Schlumberger Company

You like what you've heard
about the FAST family of
Advanced TTL Logic, butyou
want to know more, right?
That's easy. Just sign up.

Announcing the new,
expanded FAST Technology
Seminar. Applications, com-
parisons, reliability, delivery,
ordering information —every-
thing you need to know, at no
cost, from the people who
know it best—the Fairchild
FAST Marketing Application
Team.

You geta FAST data book,

a workbook containing all of
the materials presented in the
seminar, samples and avail-
ability information.

And you get all the latest
input on the technology that's
delivering up to 40% more
speed than Schottky, with a
reduction in power of up to
75%! And up to 75% more
speed than low-power Schottky.

The Fairchild FAST Appli-
cation Seminar. Just check
the listing for the city and date
most convenient for you, fill out
the coupon and mailitin. We’'ll
send you a confir-
mation with the
seminar location,
and a seating
guarantee.
FAST.

152

i
l

Where and when.

Feb. 4,1981—

Santa Clara, CA (408) 987-9530
Feb.5.1981—

Seattle, WA (503) 641-7871
Feb.6, 1981 —

Portland, OR (503) 641-7871
Feb.9,1981—

San Fernando Valley, CA (213) 990-9800
Feb. 10, 1981 —

Los Angeles, CA (213) 990-9800
Feb. 11,1981 — i

Anaheim, CA (714) 557-7350
Feb. 12,1981 —

Irvine, CA (714) 557-7350

Feb. 13,1981 —

San Diego, CA (714) 557-7350
Feb. 16, 1981 —

Phoenix, AZ (602) 864-1000
Feb. 17,1981 —

Salt Lake City, UT (801) 566-3691
Feb. 18, 1981 —

Denver, CO (303) 794-8381

Feb. 19,1981 —

Minneapolis, MN (612) 835-3322
Feb. 20, 1981 —

Chicago, IL (312) 640-1000

Feb. 23,1981 —

Dallas, TX (214) 234-3391

Feb. 25, 1981 —

Houston, TX (713) 771-3547

Fill out and mail FAST to guarantee your reservation. Or call

Feb. 26, 1981 —

Huntsville, AL (205) 837-8960
Feb. 27,1981 —

Atlanta, GA (205) 837-8960
March 2, 1981 —

Detroit, MI (313) 478-7400
March 3, 1981 —

Cleveland, OH (216) 587-3600
(Pioneer Electronics)

March 4, 1981 —

Dayton, OH (513) 236-9900
(Pioneer Electronics)

March 5, 1981 —

Indianapolis, IN (317) 849-5412
March 6, 1981 —

Tulsa, OK (214) 234-3391
March 9, 1981 —

Boston, MA (617) 237-3400
March 10, 1981 —

Stamford, CT (516) 293-2900
March 11,1981 —

New York, NY Area (516) 293-2900
March 12,1981 —

Philadelphia, PA (215) 657-2711
March 13, 1981 —

Baltimore, MD.(301) 730-1510
March 16, 1981 —

Orlando, FL (305) 834-7000
March 17,1981 —

Fort Lauderdale, FL (305) 771-0320

|

l ;

| the local number in your area.
| _—

I

Phone( )

' Company

Address

City

State

Zip

Seminar Location

Mail to: Fairchild FAST Seminar
P.O.Box 7880LSI
Mountain View, CA 94042

For more information, Circle No 65

FAST made easy.
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Switching scheme matches supply to mains

Donald J Brown
db Products, Noblesville, IN

This power-supply design can meet solid-state
low-voltage requirements when powered from a wide
variety of input-mains voltages—a feature that
makes it ideal for any equipment slated for
international use. As shown, it provides 12V at 1A.
However, changing the components’ voltage and/or
current limitations alters the design to suit your
needs.

Power-supply operation, filtering and regulation
all follow well-established rules; the design’s novelty
lies in the use of switch S; to handle wide
input-voltage variations while still providing the
desired output. Note that S, can be either a
physically actuated switch accessible to the user or a
relay automatically thrown upon insertion of the
proper US or non-US (usually 220V ac) cord into a
back-apron receptacle.

The design’s key feature is simplicity. When the
switch is in the 120V ac position, the transformer
operates with the full secondary voltage applied to a
bridge-rectifier system, whose filtered dc output
goes to the regulator.

In the 240V ac position, on the other hand, the
transformer is center tapped, supplying the rectifi-
ers with half the transformer’s available secondary
ac voltage. The bridge thus becomes a full-wave-
rectifier system (ignoring two of the diodes), and a
filtered dc output at approximately the same voltage
goes to the regulator.

You can redesign the supply to meet your own
particular needs by applying textbook design
formulas to it in both configurations. Then use the
higher voltage and current requirement that each

component part requires.

This action satisfies all the requirements for
dual-input-voltage use, but what of the variations
arising in international usage? The transformer
might have to be a 50-Hz unit rather than a 60-Hz
model to accommodate the more common 50-Hz
mains frequency found in international applications.
Additionally, many countries have only 105V ac as
the nominal voltage, or perhaps 200V ac as a high tap
input. Therefore, calculate the transformer, diode
and filtering values to maintain the filtered dc
feeding the regulator above its spec’d minimum
input. Furthermore, carefully watch diode PIV
rating, the filter capacitor’s maximum voltage limits
and such parameters as the regulator’s maximum de
input limits.

Transformer selection is often the most trouble-
some part of a power-supply design. You could
employ a unit designed for international applica-
tions, but such units are generally difficult to locate
off the shelf and more expensive than domestic
versions. Alternatively, nearly all filament or
solid-state-rectifier transformers are designed for
50- and 60-Hz operation. And their primary
windings—although rated for only 120V ac—can also
generally withstand 240V ac.

S, offers the other cost-savings feature. By
voltage-range switching in the secondary, you no
longer need a switch capable of handling the very
high voltages employed in Europe. True, S; must
carry higher currents when used on the secondary
side, but because you won’t be switching modes
during normal operation, this requirement shouldn’t
present a problem. EDN
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Switching the transformer’s secondary offers a simple and cost-effective way of handling the differences betw_e_en us and
European mains voltages. The scheme uses the diode bridge in a 4-diode, full-wave configuration when in the 120V position and in a

2-diode setup in the 240V mode.
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STATE OF- THE-ART PRODUCTS—FROM MINI-CIRCUITS LABORATORY

10-3000MHz -
6.5dB conversion loss

o

Specifications — Model ZFM - 15 for the first time . ..

Frequency Ruogs, MHz Mini-Circuits offers the only Double-Balanced Mixers in the
LO 10-3000 RF 10-3000 IF 10-800 world that span the 10-3000 MHz range with only 6.5 dB
LO Power +10 dBm conversion loss and 1.4 (typ.) VSWR throughout the entire
Conversion loss, dB Typ Max. band for only $79.95 (1-9).
pretmittg . Specify the ZFM-15 for such applications as wideband
o 105500 e ECM receivers where wide dynamic range is essential;
) Typ. Min. the 1 dB compression point for the ZFM-15 is +5dBm.

20 The price/performance of the ZFM-15 even makes it ideal

= for narrowband applications including TACAN and S-Band
Signal 1dB Compression level +5 dBm telemetry.
Impedence all ports 50 ohms The miniature ZFM-15 is available in 4 connector versions
VSWR (At ports) and 3 mounting configurations. These super mixers are in
T N = production now to meet our standard off-the-shelf one week
T2 e D 1.8 delivery schedule.
Connectors, BNC STD, TNC on request
Type N and SMA $5 additional
Mounting:
Thru-hole, Threaded insert, Flange Worlg s largest manufacturer of Double Balanced Mixers

\ Size: 1%" x1%" sq x %" high )
2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 m M 'n I-c Ircu Its

Domestic and International Telex 125460 International Telex 620156 A Division of Scientific Components Corp

O AFRICA: Afitra (PTY) Ltd., P.O. Box 9813, Jchannesburg 2000, South Africa. O AUSTRALIA: General Electronic Service, 99 Alexander St., New
South Wales, Aust(alla 2065 D EASTERN CANADA: B.D. Hummel, 2224 Maynard Ave., Utica, NY 13502. 0 ENGLAND: Dale Electronics Ltd., Dale House, Wharf Road, Frimley Green,
Camberley Surrey, United Kingdom. O FRANCE: S.C.I.E-D.ILM.E.S., 31 Rue George-Sand, 91120 Palaiseau, France. 0 GERMANY, AUSTRIA, SWITZERLAND, DENMARK: Industrial
Electronics GMBH, 6000 Frankfurt Main, Kluberstrasse 14, West Germany. O INDIA: Gaekwar Enterprises, Kamal Mahal, 17 M.L. Dahanukar Marg, Bombay 400 026, India.
O ISRAEL: Vectronics Ltd., 69 Gordon St., Tel-Aviv, Israel. O JAPAN: Densho Kaisha, Ltd., Eguchi Building 8-1 1-Chome, Hamamatsucho Minato-Ku, Tokyo, Japan.
O NETHERLANDS, LUXEMBOURG, BELGIUM: B.V. Technische Handeisonderneming, COIMEX, P.O. Box 19, 8050 AA Hattem, Holland. O NORWAY: Datamatick As, Postboks 111,
BRYN, Oslo 6, Ostensjoveien 62, Norway. 0 SINGAPORE & MALAYSIA: Electronics Trading Co. (PTE) Ltd. Suites C13, C22 & C23 (1st Floor), President Hotel Shopping Complex,
181 Kitchener Road, Singapore-8, Republic of Singapore. 0 SWEDEN: Integrerad Elektronik AB, Box 43 S-182 51, Djursholm, Sweden

U.S. Distributors: 0 NORTHERN CALIFORNIA: Pen Stock, 105 Fremont Ave., Los Altos, CA 94022, Tel: (415) 948-6533. 0 SOUTHERN CALIFORNIA, ARIZONA: Crown Electronics,
11440 Collins St., N. Hollywood, CA 91601, Tel: (213) 877-3550. 0 METROPOLITAN NEW YORK, NORTHERN NEW JERSEY, WESTCHESTER COUNTY: Microwave Distributors,
61 Mall Drive, Commack, NY 11725, Tel: (516) 543-4771 R30/REV/IC OOO
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Feature Products

Monolithic op amp specs lowest noise,
maintains high speed and precision

Coupling the OP-07s de per-
formance with a 75% reduction
in voltage noise, the OP-27
combines precision, speed and
low noise in one package.

With 3.8-nV/{Hz max input
noise-voltage density, this
device sports the lowest noise of
any op amp on the market. But
its speed also stands out: Slew
rate equals 1.7V/usec min and
2.8V/usec typ. And precision is
also noteworthy: 25-uV input
offset voltage, 35-nA input
offset current and long-term Vg
drift of 1 wV/month max.

Although such specs are
available separately in other
devices, this part is the first to
successfully combine them in a
monolithic chip. Other impres-
sive specs include average
input-offset drift of 0.6 wV/°C
max, typical large-signal volt-
age gain of 1 million, 5-MHz min
gain-bandwidth product and
input noise voltage of 0.18 pV
p-p max over 0.1 to 10 Hz.

DC specs not compromised

While offering some perform-
ance improvements over the
OP-07, the OP-27 retains its
predecessor’s dc performance.
For instance, common-mode
rejection ratio is typically 126
dB, and power-supply rejection
is 120 dB.

Bias current specs at =40 nA,
a low figure attributable to a
bias-current compensation net-
work at the inputs. With this
scheme, the direction of bias-
current flow varies with the
magnitude of the current fed to
the base of the device’s npn
input transistors by its pnp
current sources.
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In one monolithic device, the OP-27 combines the lowest noise of any op amp with

noteworthy precision and speed specs.

This characteristic could
make the device unsuitable for
some applications, such as
rectification or precision ac-
voltage conversion, where you
must know the current direc-
tion. However, the part suits
applications in which source
impedance is very low, such as
strain gauges, 3-op-amp instru-
mentation amps and precision
integrators or differentiators.
And it also suits production
environments where use of a
trimming pot is undesirable or
too expensive.

Power consumption is 140
mW, slightly higher than that of
the OP-07 because of the higher
input-stage currents required

for noise reduction. Additional-
ly, the OP-27 has diode-
protected inputs but no protec-
tion resistors, so large common-
mode voltages (greater than
approximately 12V) could dam-
age the input section.

The OP-27 comes in the same
package types as the OP-07 and
with the same pinouts. $5.50 to
$50 (100), depending on grade
and temperature range.

Precision Monolithics Inc,
1500 Space Park Dr, Santa
Clara, CA 95050. Phone (408)
246-9222. Circle No 453
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Feature Products

Large-format Z8000-based

plotter

departs from conventional designs

Unlike conventional rotating-
drum or fixed-bed plotters,
Model 7580A moves the plotting
medium in one direction over an
airfoil-shaped bed while its
lightweight pen carriage moves
perpendicularly to the medium’s
direction of motion. The
low-mass, low-inertia mech-
anisms required for this design
permit the use of smaller and
less expensive motors and
drivers. There’s no compro-
mise in performance, though:
The Z8000-based unit achieves
24-ips maximum speed, 0.001-in.
resolution and 0.002-in. repeat-
ability—figures comparing fa-
vorably with those of more
expensive machines. Pen
heights range from 0.032 in. for
short movements to 0.065 in. for
long ones, ensuring maximum
throughput.

The 7580A accommodates
plotting-medium sizes ranging
from 8x10.5 to 24.5X46.85 in. It
holds the paper, vellum or
polyester-film medium in place
with a microgrip device consist-
ing of a rubber pressure wheel
and a textured drive wheel.

Upon loading, the unit senses
the medium’s size using photo-
cells; a reed relay in the pen
carrier is actuated by a magnet
in the right-margin adjustment
and allows the 7580A to
determine the appropriate
boundaries and scale.

Holds eight pens

The manufacturer supplies
pen carousels that hold as many
as eight fiber-tip, ball-tip or
drafting pens. Each cartridge in
a carousel employs a pen cap to
keep its pen wet when not in
use, and each carousel is coded

As the plotting medium moves through it, Model 7580A moves its pen assembly
perpendicularly to the medium'’s direction of motion.

to automatically inform the
system of the type of pen in use.
The system can then automati-
cally adjust pen pressure and
acceleration.

The 7580A permits automatic
pen selection under program
control. Therefore, it can create
multicolor plots such as pe-board
layouts.

Joystick control available
The unit’s 48k-byte ROM not

only supports plotter operation,
but also provides six character
sets, including special mathe-
matics and centering symbols.
Front-panel controls include a
joystick that permits movement
of the pen carriage to any point
on the paper for making critical
alignment marks.

The plotter accepts data
inputs and commands from a
variety of interfaces, including
IEEE-488 and RS-232. If you
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Add total graphics capability to your computer

Different plotting, and printing
applications often require different
instruments. At Houston Instrument
we're aware of your computer
graphics needs. We listen to your
evaluation and then recommend the
plotter, printer, or plotter/printer
that's exactly tailored to your
specific application. Nobody else
can do it, because nobody has
such a broad selection of graphic
output devices.

C@OMPLQT® pen plotters are
available in fourteen different models
with X-Y plotter sizes of 8V x 11”
(DIN A4) or 11 x 17" (DIN A3) and
drum plotter sizes of 11" (28 cm)
to 42" (107 cm). Pen speeds
range from 240 to 4,000 steps/sec.
Prices begin at a low $1,085.*

COMPLOT electrostatic plotters
and plotter/printers are available
with models for printing (up to

Circle no. 104 tor information on Pen Plotters

—

2,400 lines per minute), plotting
(up to 2” per second), or simulta-
neous plotting and printing.

COMPLQT electrostatic CRT
copiers provide fast, quality
hardcopies from Hewlett Packard
Series 2640 terminals or
Tektronix® 4010 family terminals
for just a few cents per copy.
Prices for the Houston Instrument
electrostatic products range from
$3,950 to $6,550.*

j

Our Model 6000 TISPP (Thermal/
Intelligent/Strip/Plotter/Printer)
allows superior quality graphics
output from either an analog

or digital source and provides

Circle no. 105 for information on Electrostatic Products

the continuity and clarity of a con-
tinuous trace with alphanumeric
annotations under intelligent
control. It’s the versatile graphic
output device for the new genera-
tion of microprocessor controlled
instrumentation. Available in one
or two pen versions. Prices start

at $1,795.*

When you think of hardcopy gra-
phics, think of Houston Instrument.
We offer you the best selection . . .
the Houston way.

Examine our selection yourself
by getting complete information
and descriptive literature. Contact
Houston Instrument, One Houston Square,
Austin, Texas 78753. (512) 837-2820.
For rush literature requests, outside
Texas call toll-free 1-800-531-5205.

For technical information ask for
operator #5. In Europe contact

Houston Instrument, Rochesterlaan 6,
8240 Gistel, Belgium.

Phone 059/27-74-45. Telex Bausch 81399.

C ctrinimaoant
ISUTUinerit

GRAPHICS DIVISION OF

BAUSCH&LOMVIB @

© Registered trademark of Tektronix, Inc.
® Registered trademark of Houston Instrument
* U.S. domestic price only

Circle no. 106 for information on Thermal Plotter/Printers




Feature Products

use industry-standard FOR-
TRAN subroutines, you can
obtain several versions of the
manufacturer’s standard plot-
ting package for use with the

manufacturer’s computers or
those from other firms.

The HP 7580A is fully self
contained, including controller.
$15,450. Delivery, 8 to 15 wks

ARO.

Hewlett-Packard Co, 1507
Page Mill Rd, Palo Alto, CA
94304. Phone local office.

Circle No 454

Universal fiber-optics analyzer
handles lab, field measurements

Just attach the FOA-1000 to a
suitable oscilloscope and you can
measure the attenuation of long
fibers, along with spectral
attenuation, pulse dispersion,
bandwidth, transfer function,
numerical aperture (NA), opti-
cal power and index profile. The
instrument can also perform
optical time-domain reflectome-
try to locate fiber breaks and
evaluate connector-splice loss-
es—an especially useful funec-
tion for evaluating fibers in the
field.

The analyzer’s emitter section
accommodates two semiconduc-
tor emitters and a halogen lamp.
The standard source is a single
heterojunction laser diode and
associated pulser electronics,
providing a Q-switched pulse
with 200-psec rise time and
300-nsec width. You can use this
source for all measurements
except spectral attenuation; for
those, use the halogen lamp.

In addition, you can install
your own sources or detectors
for evaluation in the unit’s
source/detector mounts. A knob
provides rapid switching be-
tween sources, and a launch-NA
wheel restricts the angle of a
source’s light cone as it enters
the fiber, controlling mode
excitation.

In addition to the standard
silicon avalanche photodiode
(APD), the FOA-1000’s detector
section accommodates one

Photaon
Hinetics

-

Complete characterization of optical fibers is possible with the FOA-1000 universal
analyzer. Equipped with a suitable scope, it measures attenuation, numerical
aperture, bandwidth, pulse dispersion, optical power and index profile.

optional detector. The standard
APD has a 150-psec typ rise
time and functions at wave-
lengths as long as 1050 nm; an
optional germanium APD ac-
commodates measurements up
to 1700 nm. And with an
optional calibrated PIN diode,
you can measure absolute
optical power emission (both
continuous wave and pulsed), as
well as the power budget
through the fiber under test.
You can mount either of the
optional detectors in the
detector mount’s alternate

position and inject its output
into the measurement loop with
a switching mirror. A set of
neutral-density filters keeps
each source’s dynamic range
within each detector’s range.

The FOA-1000 operates from
115 or 230V ac and draws 50W.
To enhance portability, an
optional case locks all compo-
nents in position for safe transit.
$9500.

Photon Kinetics Inc, Box
1481, Beaverton, OR 97075.
Phone (503) 644-1960.

Circle No 455
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THE ALL AMERICAN SWITCH
DESIGNED TO MEET
UL AND VDE STANDARDS

SHELF STOCKED FOR IMMEDIATE DELIVERY!

Designed to meet the needs of manu- This new series offers a choice of actu-
facturers throughout the world, these ation either by screwdriver slot or
sophisticated switches are designed to raised handle, available with a wide
meet requirements of UL, VDE, CEE, variety of terminal styles.

CSA, SEMKO and DEMKO.

Contact Walt Dinneen, Switch Product Manager
For Engineering Information & Sample

AMFE

Electro-Components Division

2713 Gateway Drive, Pompano Beach, Florida 33060
Tel.: 305/973-8620 TWX: 510/956-9400

AMF Electro-Components Division manufactures RCL Resistors, Delay Lines, Switches & UID Switches

EDN JANUARY 21, 1981 For more information, Circle No 67
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Feature Products

Low-cost mechanical keyboard arrays
feature rigid monolithic construction

The KS-200 keyboard arrays’
unitized housings lend them-
selves to inexpensive keyboard-
system design. They eliminate
the need for pe-board stiffeners,
reduce assembly labor and
inventory costs and minimize
keyswitch- and keycap-
alignment problems, according
to the manufacturer.

The KS-200 line includes
standard 54- and 62-key layouts,
numeric pads in 11-, 14- and
18-key formats and ancillary
arrays of 1x2 through 5x6
stations. All units employ Form
A (spst, normally open) twin
bifurcated contacts of phosphor-
bronze with a precious-metal
inlay, rated from dry-circuit
conditions to 10 mA at 5V dc
resistive. You can replace
contacts with an inserter tool in
a few minutes.

Keyswitch plungers have legs
that dampen downstroke to

The monolithic housing design of KS-200 arrays provides a low-cost approach to
keyboard-system design. Versions include numeric pads and ancillary standard
arrays as well as standard 54- and 62-key designs.

improve feel, and you can

EDN'’s February 4 issue will feature
a Special Report on switching
power supplies, plus useful
articles on

* A versatile over/undervoltage-
protector IC

*The design of a low-cost but
highly accurate electronic
watt/watt-hour meter

*A program for performing

netwQrk analysis on a desktop
computer

NEXT
TIME

EDN: Everything Designers Need

* The modeling of memory-system
reliability

* Techniques for holding pro-
ductive meetings

..and much more. Also look for
preview coverage of ISSCC 81 and
a news roundup of the latest prod-
uct developments in small rigid-
and floppy-disk drives, plus our
regular Design Ideas, uC Design
Techniques and Looking Ahead
departments. You can't afford to
miss this issue!

specify momentary or alternate
action. Lifetime specs at 20x10°
or 5x10° operations, and
operating force measures 2 oz or
3.5 oz (to latch).

Additional speecs include
100-m{) initial contact resis-
tance, 5-msec max contact
bounce (1 msec typ) and 500V
rms dielectric strength.

All arrays are compatible
with wave-soldering tech-
niques, and you can choose from
a wide selection of double-shot
caps in various sizes and colors.
You can also purchase the arrays
without keycaps and/or pc
boards. Less than $30 (5000) for
b4-key array with caps and pe
ooard.

Stackpole Components Co,
Box M, Farmville, VA 23901.
Phone (804) 392-4111.

Circle No 456
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The Gerber PC-800 CAD system is helping
Codex, a subsidiary of Motorola, increase its share
of the fast-paced data communications market.

How? By speeding up PCB artwork pro-
duction so much that the critical product devel-
opment cycle has been shortened by weeks. The
result; Codex gets products to market faster —at
lower costs.

With PC-800, Codex produces 1:1 master
artwork with accuracy hand taping can’t match.
Registration is perfect, eliminating costly manu-
facturing errors. And Codex can put more

runs in the same space —avoiding the cost of
bigger boards.

PC-800. It’'s the proven CAD system
that cuts turnaround, boosts productivity
and improves board manufacturability. And

The Gerber PC-800 i you can justify it even if you produce as few
includes edit/display console, as 10 PC designs a year.
digitizer and photoplotter, It works for Codex. And it can work for you.

Gerber PC-800
The CAD success story of the year.

- " - ;L ‘ ¢The Gerber Scientific
[ Instrament Company

A Gerber Scxentlﬁc Company,
83 Gerber Road, South Windsor, CT 06074 / 203-644-1551

For more information, Circle No 68

See us at NEPCON West Booth 2322.




New Products

INSTRUMENTATION
& POWER SOURCES

SCALAR ANALYZER. Suiting
the measurement of insertion
loss or gain and the return loss of
devices, components and net-
works, Model 8755P measure-
ment system covers the 0.04- to
18-GHz range.

The system contains a Model
8350A sweep oscillator with its
10-MHz to 20-GHz RF plug-in
and a Model 8755S frequency-
response tester, both under the
command of Model HP85F
controller. System control is via
the company’s HP-IB interface
bus.

The |EEE-488-compatible
system’s standard software
permits automatic calibration
and measurement of as many as
500 points of either insertion or
return loss or as many as 250
points of both; automatic scaling
and displaying of a plot of
measured parameters versus
frequency; and printing or
displaying of measured data in
tabular format. The measure-
ment program (in enhanced
BASIC) permits customizing for
specific measurements.

Basic performance character-
istics include 60-dB dynamic
range for all detector inputs,
test-signal-frequency accuracy
of =20 MHz at 20 GHz and
power-level accuracy of +1.5 dB
at 20 GHz. $45,930. Delivery, 20
wks ARO. 2- to 18-GHz version,
$38,880. Delivery, 8 wks ARO.
Hewlett-Packard Co, 1507
Page Mill Rd, Palo Alto, CA
94304. Phone local office.

Circle No 181

pV ALIASING FILTERS. For
use ahead of low-level multiplex-
ers or amplifiers, these capaci-
tively coupled active filters are
balanced, isolated and floating.
Noise insertion specs at less
than 2.5 wV rms. The filters’
7-in.-high rack-mounting mod-
ules each accommodate 10 pc
boards. 5200 and 5300 Series
models include six 2- or 3-pole
filters per board; 5400 Series
models include three 4-pole
filters per board. 5600 Series
models provide two 2-pole filters
per board. Filter types include
Butterworth, Chebyshev, PILAF
(phase in-band linear amplitude
flat) and Bessel. Rack module,
$300; filter board, $685 to $733.
Instrum, 2738 W Main St,
Alhambra, CA 91801. Phone
(213) 682-3419. Circle No 182

MEMORY ATE. Designed for
incoming-inspection and produc-
tion applications, System 7800
includes one or two fully loaded
test heads. It tests most TTL and
ECL devices and MOS static and
dynamic RAMs and ROMs, and
with its complement of 27-
input/10-output pins can test
64kx8 RAMs and 64kx10
PROMs. 25-MHz clock rates are
standard for all test patterns; a
split-cycle technique permits
50-MHz testing. Other features
include data-reduction capabili-
ty, overall system accuracy of
0.5 nsec; 1-nsec 1/0O switching;
16 timing sets; 32 timing-mask
sets; programmable active loads
and pin-selectable timing, for-
mats and levels. A DEC
LSI-11/23 computer with up to
128k words of memory controls
system operation. High-level
software is based on DEC’s
RSX-11/M multitasking operat-
ing system. From $250,000.
Accutest Corp, 25 Industrial
Ave, Chelmsford, MA 01824.
Phone (617) 256-8124. TWX
710-347-0620. Circle No 183

TRANSIENT RECORDER.
Model PR-7902 can capture
4096 points of an analog
waveform with sample rates to
20M samples/sec and 8-bit
resolution. A 10-MHz bandwidth
and ac and dc coupling suit it for
use with 10:1 oscilloscope
probes. Triggering capabilities
include autotriggering, adjust-
able pretriggering and delay
triggering. wP control facilitates
custom interfacing; RS-232C
and GPIB interfaces and an
8192-point memory are optional.
$3500. Micro Pro Inc, Rte 309
and Advance Lane, Colmar, PA
18915. Phone (215) 822-8971.

Circle No 184

DEVELOPMENT SYSTEMS.
Units in the Scoutsystem Series
for 6800/6809 wPs provide up to
64k bytes of RAM and 2M bytes
of disk storage. Configured with
a 1920-character CRT and either
dual 5%- or 8-in. floppy-disk
drives, these systems incorpo-
rate the firm's Hunter shortcut
debugging package, allowing
memory, register and stack
contents to be inspected and
changed. Other features include
an assembler that uses standard
Motorola assembler directives
and provides relocatable code,
an MDOS conversion package,
text editor and text processor.
The units also furnish memory
diagnostic routines for identify-
ing failed memory chips. $5700
to $7745. Smoke Signal
Broadcasting, 31336 Via Coli-
nas, Westlake Village, CA
91362. Phone (213) 889-9340.

Circle No 185
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Multi-Pac edges out
Multilayerinthe ,

photo finish.

Even though Multi-Pac is used by many O.EM.’s some
people still consider us a dark horse. That's OK ... a
winner has to come out of the pack to be recognized. At
Elfab, we've done it with press-fit technology. We were
the first. And since that time we've set a fast pace as a
leader in the industry. Now we want to set the pace
with Multi-Pac, our innovative assembly of stacked PC
boards held together in a “sandwich” with press-fit
contacts.

Multi-Pac or multilayer. At Elfab you can win either
way, no matter what your preference, because we do
make them both. Examine the competitive differences
closely and see if you don’t agree with us that Multi-Pac
comes out ahead.

e ifference Is:

Pole Position: Multi-Pac costs 10-15% less.

Second: With Multi-Pac you can have via or pass-thru
holes from plane to plane. Whereas with multilayer
holes must be drilled through all circuit layers prohibit-
ing circuitry in that area.

Multi-Pac gives you up to 8 layers of circuitry, or solid
copper sheets can be used in place of PC boards for
high current capacity.

Third: Guaranteed controlled impedance with uniform
board spacing. Great for high speed logic circuits.

Fourth: Multi-Pac lets you build Hybrid systems into
any part or all of the board. Unlike multilayer, with
Multi-Pac you can stack additional circuit layers on sec-
tions of the backpanel or daughter board where addi-
tional density is needed.

Fifth: Because Multi-Pac is a stack of discrete PC
boards, any board can be changed right up to assembly
time (when the contacts are pressed in place).

Sixth: Repairability — Contacts can be removed with
Multi-Pac, and circuit layers can actually be assessed
for changes or repairs.

Seventh: Moisture-in-Moisture out. Multi-Pac meets
MIL-STD 202 method 103 test B for humidity; and 101
test B for salt spray.

Eighth: Properly done, your art work can be inter-
changeable with multilayer and Multi-Pac. Thus, you
always have two sources.

The odds favor Multi-Pac ... bet on it! Write or call us
for additional information.

£)ELFAB

The Leader in Press-fit Technology
P.O. Box 34555, Dallas, Texas 75234, 214-233-3033

For more information, Circle No 69
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New Products

4%4-DIGIT DMM. Model 255
features 10-pV sensitivity on its
lowest dc-voltage range and
permits measurements to 1000V
dc at 0.03% basic accuracy.
AC-voltage measurement capa-
bility spans 10 nV to 5000V. You
can measure ac and dc current
from 10 nA to 2A; resistance,
from 0.1Q to 2 MQ. Both ac
voltage and current are mea-
sured with an average-sensing
technique, which furnishes full
accuracy from 50 to 5000 Hz and
an extended range past 2.5 kHz.
The unit’s basic TC specs at 30
ppm/°C. Housed in the firm’'s
512X 112x32-in. case, the

<1.3-lb instrument includes a
0.4-in.-high black-on-silver LCD
and two front-panel rotary
switches for 1-function range
selection. Overvoltage protec-
tion equals 1000V on all voitage
ranges and 250V for resistance
ranges; an internal 2A fuse
protects current ranges. $279.
Data Precision Corp, Electron-
ics Ave, Danvers, MA 01923.
Phone (800) 892-0528; in MA,
(800) 343-8150. TLX 921819.

Circle No 186
INDUCTION MEASURER.
Model SM-8100 saturation-

induction-measuring system
measures electromagnetic units
(EMU) of magnetic materials and
displays the results on a 3'2-digit
panel meter. It tests samples
with lengths to 1.5 cm and
volumes to 15 cm?3. Permanent

i

magnets and a soft-iron core
produce a magnetic field of 9500
Oe that saturates the magnetic
sample. A scale factor normaliz-
es the sample’s weight, allowing
direct readings in EMU. The
device suits applications requir-
ing measurement of permeability
of weakly magnetic materials
such as stainless steel. $8700.
Delivery, 12 to 14 wks ARO. LDJ
Electronics Inc, 1280 E Big
Beaver, Troy, Ml 48084. Phone
(8313) 689-3623. TWX 810
232-1509. Circle No 187

Solenoids

standard solenoid w

P&B will design one specnaHy
to meet your requirements.
Special terminations,
mountings, plunger end

configurations, duty cycles
and intermediate voltages
are but a few of the options
available. We can also
design special solenoid
assemblies for a wide range of
applications.

Potter & Brumfield Division,

AMEF Incorporated, 200 Richland
Creek Drive, Princeton, Indiana
47671. (812) 386-1000.

ter&Brumfield

For more information, Circle No 108




New Products

CALIBRATOR. Suiting the
calibration of industrial control
devices and meters, Model 334
features 4-digit thumbwheel
switches and 0 to +11.999V dc
and <1 to 119.99-mA outputs.
Accuracy specs at +£0.01% FS:
resolution equals 1 mV, 10 pA.
To eliminate transients during
level selection, the unit includes
a Hold switch that keeps the
output near its previous level
while you change the

thumbwheel-switch setting.
When you release the Hold
switch, the output immediately
steps to its new level. The unit
measures 21x8.9x28 cm and
weighs 2.5 kg. $795. Exact
Electronics Inc, Box 347,
Tillamook, OR 97141. Phone
(503) 842-8441. Circle No 188

TEMPERATURE PROBE. To
permit accurate measurement of
rapidly cooling objects, Model
SS-385-4A responds to 90% of
the measured temperature
within 1 sec and to 99% within 3
sec. It uses a standard DIN
100Q2 platinum RTD sensor with
a range of —200 to +400°C. The
4-in.-diameter sensing tip fea-
tures a spring-loaded ball joint
that rotates 25° in all directions to
furnish good surface contact.
The probe, excluding handle, is

5 in. long and has a 45° bend
near the tip to facilitate contact
with hard-to-reach surfaces.
$245. Caspar Integrated Sys-
tems, 541 S Franklin St, Ft
Bragg, CA 95437. Phone (707)
964-4109. Circle No 189

switch and circuit protector.
Trip-free operation. Maxi-
mum operating voltage
250V AC or 50V DC. Wide
variety of trip curves, ratings
from 0.2 to 30 amperes. UL
Recognized; CSA Certified.

...and other solutions to your

tough design problems are found in

RBs growing product line.

- NEW Rocker
Actuated Mini-
Mag Circuit
Breaker. Serves
as both panel

Circle no 109

NEW 5-Pole KH Relay.

5 form C version of
popular KH relay is only
slightly larger than
present 4 form C model.
Rated 3 amps at 30V DC,
resistive, or 120V AC.
100,000 operations
minimum. Available
with plastic dust cover
or hermetically sealed
in a steel case.

Circle no 110

Circle no 111

NEW 4-Pole KU Relay.

UL Recognized relay with
switching capacity for an
additional circuit in the
same space as present
3-pole KU. 5 and 10 amp
contacts available on both
open and enclosed versions.
Ideal for use where switch-
ing for extra circuits is
needed, but additional
space is not available.

AMFE

Potter & Brumfield

NEW K10 General Purpose
Relay. Space-saving relay
has contacts rated 10 amps
at 28V DC or 120V AC, resis-
tive, 100,000 operations
minimum. Contact arrange-
ments to 2 form C. Ruggedly
constructed for use in alarm
systems, control assemblies
and other applications re-
quiring 10 amp switching
in a limited space.

Circle no 112




New Products

DATA MONITOR. Aimed at
field-technician use, Monitor
200 helps diagnose data-
communications line problems.
Designed to interface with the
firm’s Encore 100 analyzer, it
features ASCIl and EBCDIC
formats (with hex conversion),
15 speeds ranging from 50 to
9600 baud and either asynchro-
nous or synchronous operation;
you can use half- and full-duplex
communication modes. Approxi-
mately $5000. Digitech Data
Industries Inc, 66 Grove St,
Ridgefield, CT 06877. Phone
(203) 438-3731. Circle No 190

LOGIC PROBE. You can use
the Model 205 Catch-A-Pulse
hand-held unit to analyze and
troubleshoot logic gates and
sequential circuits such as flip
flops, counters, registers and
wPs. The pen-sized device
provides a bright LED display of
HIGH, LOW, pulsing or open-
circuit logic states (referred to
the unit’s truth table) and built-in
current limiting. It automatically
adjusts to the correct DTL, TTL,
MOS, CMOS or uP circuit
thresholds when its leads are
connected to the IC-circuit

power supply; power-supply
reverse-polarity protection is
provided. The input impedance
of the probe’s tip becomes a
slave to the circuit under test,
causing it to react to whatever
signal or logic condition is
present; the probe’'s memory
automatically resets every 50
wsec. $49.50, including 6-ft
coiled cord in clear-plastic
carrying case; $59 for Model
205-K, including high-voltage
adapter for 15 to 25V applica-
tions. Triplett Corp, 1 Triplett Dr,
Bluffton, OH 45817. Phone (419)
358-5015. TWX 810-490-2400.

Circle No 191

CLAMP-ON METER. The auto-
ranging hand-held Model 2433
measures true-rms voltages,
currents and power in single and
balanced 3-phase circuits. It
uses a patented feedback
time-division muiltiplier circuit to
provide accuracies of 1% of
reading+0.5% FS. The 243301
version features ranges of 20 to
600V rms, 2 to 200A rms and 2
to 200 kW. Model 243302
features ranges of 20 to 600V
rms, 0.2 to 20A rms and 0.2 to 20
kW. Both units furnish an analog
output to drive servo recorders.
Other features include a Hold
switch effective on all ranges
and a 3'%-digit LCD. $925.
Yokogawa Corp of America, 2
Dart Rd, Shenandoah, GA
30265. Phone (404) 253-7000.

Circle No 192

AC-LINE REGULATORS. Line
Tamers feature 140-VA to 2-kVA
ratings, accept 95 to 130V ac
inputs and produce 120V
acx3%-regulated outputs. The
60-Hz units are UL listed and
can maintain output voltages
within NEMA specifications with
input voltages as low as 65% of
rated value. Each model rejects
common-mode (120 dB) and
transverse-mode (60 dB) noise;
interwinding capacitance specs
at <0.001 pF. Recovery to within
the regulating band takes <25
msec for changes occurring
within the rated limits of the
regulators. Other features in-
clude short-circuit protection and
the ability to withstand interrup-
tions to 3 msec while maintaining
full output voltage. $170 to $852.
Shape Magnetronics Inc, 901
DuPage Ave, Lombard, IL
60148. Phone (312) 620-8394.

Circle No 193

AC-LINE REGULATORS. Mini-
gard Series regulators serve
computer, data-terminal and
word-processing equipment.
The ferroresonant devices fea-
ture 1/0 isolation, 120-dB
normal-mode attenuation, 60-dB
common-mode noise rejection
and operation at a 45-dB sound
level. The UL-listed units come
in plug-in versions rated to 2 kVA
and hardwired models rated
from 300 VA to 11 kVA. $270 to
$3600. Jefferson Electric, 840
25th Ave, Bellwood, IL 60104.
Phone (800) 323-3293.

Circle No 194
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EAROM

the word erasable memory.

Whenever you want to record
data, retain it, or change it in
system...that's when you will
want to consider General
Instrument EAROM.

Electrically Alterable Read Only
Memories give you the application
ease of a RAM, the non-volatility
of a ROM...plus electrical
erasability, word alterability and in-
system reprogrammability. That
adds up to an unmatched memory
capability...enough for you to
provide in-circuit programming
and reprogramming control
without data loss in power outages.

Unlike other non-volatile memory
devices, General Instrument
EAROMs provide word erasability.
This feature permits selectchanging
of data in system without the time
consuming need to erase and
rewrite everything each time a
change is required.

Our EAROMs, available in many
configurations, are being used in
control, measuring, recording,
metering, and tuning applications,
to name but a few.

General Instrument has already
shipped over 6-million EAROM
devices. That's why we say our
EAROMs are: A reality for today,
rather than a promise for tomorrow.

To learn more about our EAROM
family call (516) 733-3107. Or if
you wish to discuss applications
call (516) 733-3611. Or write
Microelectronics Division, General
Instrument Corporation, Dept. EM,
600 West John Street, Hicksville,
New York 11802.

aaane

We help you
compete.®

GENE
INSTRUMENT

RAL
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New Products

DATA LOGGER. Series 7240
data-acquisition and control
system comprises plug-in func-
tion cards for analog and digital
signal conditioning plus minidisk-
memory and impact-printer
options.  The IEEE-488-
compatible system features
BASIC programmability. Stan-
dard software permits signal
linearization, averaging, multiple
alarm limits and data display on
the 40-characterx24-line CRT.
Data tape recorders can
independently store programs
and data for archival purposes or
subsequent statistical analysis;
an optional 5'%-in. dual 340k-
byte flexible-disk memory
serves high-speed applications.
Optional printers include an
80-column, 150-cps dot-matrix
unit. The basic system incorpo-
rates a 12-bit A/D converter;
plug-in options include an input
MUX, digital /O and pulse-
counting functions. $4200;
optional function cards, $300 to
$400 each. Fl Electronics, 968
Piner Rd, Santa Rosa, CA
95401. Phone (707) 527-0410.
TLX 337769.  Circle No 195

UNIVERSAL COUNTER. A
member of the firm's TM-500
plug-in line, Model DC 509
makes single-shot time-interval
measurements with 10-nsec
resolution; measurement aver-
aging provides 1-psec resolu-
tion. A pP-based reciprocal-
counting technique permits
frequency measurements to 135
MHz. wP control furnishes
autotriggering that senses ap-
plied signals and automatically
sets trigger levels to their

optimum values. Front-panel
jacks permit precise trigger-level
adjustment, as well as monitor-
ing of signal-shaping circuits.
Other features include an arming
input, autoaveraging, probe
compensation and a phase-
modulated time base that
eliminates clock-synchronous
errors in time-averaging modes.
The standard time base furnish-
es <x5x10*® FS variation from
0 to 50°C; an optional oven-
controlled oscillator improves
this figure to =2x107. $1500;
optional time base, $275.
Tektronix Inc, Box 500, Beaver-
ton, OR 97077. Phone (800)
547-1512. Circle No 196

DATA-LINE MONITOR. Model
41 line-powered tester monitors
an RS-232 interface and
indicates whether each of seven
signals is a space (3 to 25V), a
mark (—3 to —25V) or invalid
(=8 to +3V). Seven dedicated
LEDs monitor these TD, RD,
RTS, CTS, DSR, DCD and DTR
signals and indicate mark/space
conditions; a bipolar test LED
indicates signals >3V in red
and signals <—3V in green; an
OFF indication shows an invalid
signal. The unit derives its power
from the signals under test.
Constant-current LED drivers
limit current through each LED to
3 mA. $99. Remark Internation-
al, 4 Sycamore Dr, Woodbury,
NY 11797. Phone (516) 367-
3806. Circle No 197

POWER CONDITIONER. Pro-
viding claimed transient-free,
noise-free power for micro/
minicomputer systems and
preventing mutual interference
between as many as 12 different
EDP devices within a system,
the Voltector Series 7 Model
R150 ac power conditioner/
distribution center is said to

protect EDP equipment against
induced lightning effects,
inductive-load switching tran-
sients, ac-power-line RFl and
EMI in both differential and
common modes. The relay-
rack-mounting device includes a
15A bidirectional Comtrans filter,
circuit-breaker On/Off switch,
elapsed-time meter and eight, 10
or 12 independently RF-isolated
ac receptacles. $448 (eight
outlets) to $497 (12 outlets).
Pilgrim Electric Co, 29 Cain Dr,
Plainview, NY 11803. Phone
(516) 420-8989. Circle No 198

TEMPERATURE-TEST SYS-
TEM. The pP-controlled 8-kHz
to 60-MHz Model 2001 permits
the series and load-resonant
testing of 78 quartz crystals
simultaneously without operator
intervention during the test run
and provides GO/NO-GO indica-
tion against user-keyed-in ele-
ments. It records up to 60
temperature points between
—55 and +150°C. Temperature
accuracy equals =0.15°C any-
where in the test chamber. A
typical test run of 78 crystals
tested at 5°C intervals from —40
to +85°C requires <1.1 min per
crystal. Standard systems print
out complete measurements for
failed units as those measure-
ments are made, along with a
summary of failures at the end of
the test run. $13,000 to $18,000.
Delivery, 90 days ARO.
Saunders & Associates Inc,
7440 E Karen Dr, Scottsdale, AZ
85260. Phone (602) 991-9250.
TWX 910-950-0087.

Circle No 199
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Industry Standard Pinouts

Addresses

Hughes Ofters More ROMs (4, 8, 16K)...
with Less Power Consumption.

CMOS ROMs

’ :::7?:1802 CPU Compatible Pinouts

JGHES AIRCRAFT COMPANY

dlid State Products

)0 Superior Avenue
awport Beach, CA 92663
00) 854-3515 or

14) 759-2942

| Europe

ughes Microelectronics Ltd.

live House

2-18 Queens Road
leybridge, Surrey KT 139XD
ngland

slephone 932-47262

Hughes delivers more of what you're looking for
in low-power CMOS memory devices, including
static masked ROMs and RAMs (no clock or
strobe), very low operating and standby power
dissipation (typically 1/40th of NMOS memories),
high noise immunity and wide tolerances to volt-
age and temperature variance.

Hughes 16K CMOS ROMs are available in two
versions: the HCMP 1836 which is a pin-for-pin
replacement for industry-standard N-channel
PROMs or ROMs, and the HCMP 1835 which is
1802-compatible. 4K and 8K units are also avail-
able. Hughes offers fast ROM turnaround to
prototype and production units.

Hughes also delivers CMOS RAMs which are
organized 32x8 for small-storage applications or
256 x4 (compatible with the industry standard
5101) for larger requirements.

Part
Number

1831

Organization

All Hughes CMOS memories are available in
economical plastic or standard ceramic packages
in high (4-12v) or low (4-6.5v) voltage ranges
and in commercial or military (883 tested) versions.

For information about these and other products in
the Hughes CMOS Microprocessor

and LCD Driver families,

call or write: Hughes Solid

State Products.

For more information, Circle No 70
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Channels..with a Battery

Dolch Logic Instruments’ third generation logic analyzer, the
LAM 3250, lets you meet your troubleshooting needs now,
and expand for the future. The LAM 3250 records up to 32
channels of information at sampling rates to 50 MHz, and with
optional Channel Expansion Probes, its capability can be
extended to 64 channels. And there’s more.

Sophisticated clocking.

Since it incorporates dual 16-channel X 1000-bit recording
blocks, the LAM 3250 can accept up to two independent
external clocks for sampling data, letting you independently
monitor both address and data on a multiplexed bus.

Powerful triggering.

Four-level sequential triggering, each level with an inde-
pendent pass counter ranging from 1-255 counts, lets you
debug programs containing nested subroutines. There’s even
a Restart function to guide you through data on the bus. All
of this is easily programmed in a separate trigger menu.

Battery back-up.

The LAM 3250’s revolutionary new BATTERY-BACKED
MENU MEMORY feature allows you to store up to 6
separate files of display and menu parameters in CMOS
RAM for up to three months without power. This means that

you can recall complete test set-ups in a matter of seconds.
No more time wasted rewriting menus.

Check these features and compare:

* 32 channels X 1000-bit memory

» Expandable to 64-channel X 500-bit memory (optional)
* Sampling rates to 50 MHz

* 5 ns glitch capture

* Timing capability for 16 or 32 channels
¢ Hex, octal, binary and ASCII displays

* Powerful word search feature

* Window triggering

* Real-time trigger tracing

¢ Non-volatile menu memory

* GPIB and RS-232 interfaces standard

* Personality probes and disassemblers for many popular
uP’s and bus systems (optional)

This is only part of the story. For more details on this and
other dynamic troubleshooting tools, contact the logic
analyzer experts today. Dolch Logic Instruments,

230 Devcon Drive, San Jose, CA 95112.

Or call toll free (800) 538-7506. In California (408) 946-6044.

- Circle no. 107 for more information

T LOGIC INSTRUMENTS Circle no. 114 for demonstration

REPRESENTATIVES: Austria 02236/866310, Belgium 022192451-53, Canada (514) 336-0392, Denmark 02804200, Finland 08090520311. France 069302880. Germany 08931901-1. Great Britain 0734694944, Greece (218219470,
Holland 040533725, Israel 03453151, Italy 024158746, Norway 02356110, Spain 052213199, Sweden 08879490, Switzerland 013632188, East Europe-U.K. 093252121, Singapore 0637944, South Africa 01227739,



New Products

ERROR MEASUREMENT. For
the production testing, field
installation and maintenance of
Bell digital transmission sys-
tems, Model 3781B pP-
controlled pattern generator and
Model 3782B error detector
provide a real-time clock and

devices. A high-speed 2k-byte
RAM that emulates on-chip
ROM is provided in the emulator
buffer box. Also featured are a
single-line assembler, allowing
the alteration of memory using
assembly-language mnemonics
with a simple emulation com-

command syntax information on
the console display screen and a
500-instruction-cycle trace mem-
ory with trace-qualifier register.
$5950. Delivery, 4 to 8 wks
ARO. Intel Corp, 5200 NE Elam
Young Parkway, Hillsboro, OR
97123. Phone (503) 640-7792.

HP-IB printer output and
interface at DS-1, DS-1C, DS-2
and DS-3 levels in the digital
hierarchy. Ternary coding and
interface-voltage levels at each
hierarchical level are selected
automatically. Alternatively, bi-
nary ECL interfaces can be used
at bit rates from 1k to 50M bps.
Three pseudorandom binary
sequences, six fixed word
patterns and a jitter-modulation
input facility with peak-to-peak
jitter LED readout are also
furnished. Binary, code or parity
errors can be measured and
displayed over a wide range of
gating periods. Model 3781B,
$7340; Model 3782B, $6895.
Delivery, 8 wks ARO. Hewlett-
Packard Co, 1507 Page Mill Rd,
Palo Alto, CA 94304. Phone
local office.

mand, a HELP file providing Circle No 201

Circle No 200

IN-CIRCUIT EMULATOR. For
use with Intellec development
systems and emulating the 8022
pC at clock rates from 0.6 to 3.6
MHz, Model ICE-22 uses a
bond-out version of the 8022
chip, a configuration with on-chip
bus lines accessed through
additional lead bonds. Programs
can be altered directly through
the wunit using assembler
mnemonics, and 8022 charac-
teristics, such as drive, load and
timing in real-time operation, are
not masked by intervening

EDN JANUARY 21, 1981
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automatic answers to
signal analysis problems
. . . without calculations!

Confused by having to convert dB reference numbers to meaningful engineering
unit (EU) values you can understand? The SD345 FFT Signal Analyzer does it auto-
matically and displays the correct numbers instantly and directly on an exceptionally
clear raster-scan display. Or you can record the answers by photography, digital or
analog plotter, or video hard copy.

But getting instant, automatic solutions to your problems is only the first-order
reason you should own the SD345. Our new 12-page brochure outlines its many
other exclusive capabilities and applications. The SD345 is today’s best buy . . . it's
available right now . . . and we'll be glad to stage a live demonstration in your lab.

Call Leon Corcoran at
(714) 268-7197 to schedule your demo.

Actual photo of raster scan display — flicker-
free, with full grids, complete annotation and
engineering-unit readouts for total answers,
understandable and usable at a glance. An
incoming time waveform can be displayed
simultaneously with a spectrum analysis of
that waveform (on a real time or averaged
basis) for direct comparison.

-
Spectral Dynamics

Scientific-Atlanta
P.O. Box 671 « San Diego, CA 92112 « (714) 268-7100 « TWX 910-335-2022

For more information, Circle No 71
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New Products

BER TEST SET. Model 1320 is
a portable self-contained unit
designed to analyze the error
rate of any digital transmission
network. It can be used to test
synchronous, asynchronous or
start/stop character-oriented
systems, including time-division
multiplexers. Bit, character and
block error rates are determined
by transmitting pseudorandom
test patterns over the communi-
cations channel to accurately
simulate computer-generated
data. A start/stop character can
be programmed and transmitted
in either a single or continuous
format; the unit can also
generate special repeating
sequences of ASCIl or other
characters. $3950. Delivery, 60
days ARO. International Data
Sciences Inc, 7 Wellington Rd,
Lincoln, RI 02865. Phone (401)
333-6200. TWX 710-384-1911.

Circle No 202

LOGIC - TRIGGER PROBE.
Adding 16 channels to the
triggering capacity of the
company’s data test equipment,
the 20-MHz 9x4.3x8.3-in. PM
8810 can perform synchronous
or asynchronous and parallel or
sequential triggering. In Syn-
chronous triggering mode, trig-
ger output occurs when trigger

word and clock qualifiers are true
with respect to an active clock
edge. In Asynchronous mode,
trigger output occurs as soon as
trigger word and clock qualifiers
are true. Parallel triggering can
be accomplished in either a
Continuous or Latched mode.
Setup time specs at =30 nsec.
Maximum input voltage ranges
from —-50 to +50V. $1800.
Delivery, 60 days ARO. Philips
Test & Measuring Instruments
Inc, 85 McKee Dr, Mahwah, NJ
07430. Phone (800) 631-7172;
in NJ, (201)529-3800.

Circle No 203

P TRAINING UNIT. Model
8085AAT MTU includes a tested
and assembled 8085A n.C with
1k of RAM, 1k of PROM, 1k of
EPROM, programmable 1/0O,
keyboard unit, CPU card and a
display and operating system.
Also provided are a 44-pin edge
connector, area on the CPU card
for custom wire-wrapping design
or user-defined interface circuit-
ry and a 20-mA asynchronous
port. Software includes a
step-by-step instruction manual,
user’'s manual with programs , a
352-pg 8085A cookbook cover-
ing wP concepts through design
stages and a 334-pg 8080/8085
software design book with >190
executable program examples.
$299.95; kit version, $249.95.
Paccom, 14905 NE 40th St,
Redmond, WA 98052. Phone
(206) 883-9200. TWX 910-449-
2592. Circle No 204

DIGITAL PRINTER. Initiated at
preselectable time intervals to
detect transitions in critical
data-interface signals, printouts
from Model 2010 record the time
an event occurred, a channel
identifier and three digits of bit,
block or character errors.
Features of the programmable
thermal unit include a presetta-
ble real-time clock, six selectable
trigger channels and seven
selectable print periods. For
paper reloading, the printer
mechanism is removable from
the device’s front panel. The unit
operates with any of the
company’s modem test sets.
$3650. International Data
Sciences Inc, 7 Wellington Rd,
Lincoln, Rl 02865. Phone (401)
333-6200. TWX 710-384-1911.

Circle No 205

OPEN-FRAME SUPPLY. Offer-
ing a variety of voltage and
current outputs ranging from
5V/9A to 48V/1.5A, Model
SOLV45 provides line and load
regulation of 0.1% and a
temperature range of 0 to 55°C.
Overvoltage protection is option-
al for the 4.88x7x2.88-in. unit.
$52 (250). Elpac Power
Systems, 3131 S Standard Ave,
Santa Ana, CA 92705. Phone
(714) 979-4440. TWX 910-595-
1513. Circle No 206
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Introducing

high performance storage
for any micro.

boxes, and development systems.
Memory and interface boards. Ter-
minald and printers. With the
widest selection of pow-
erful, proven
software in
the industry.
All backed
by Digital’s
support grou
of I;\I;er 1§,r000p
people
worldwide.
It’s the
¢ total approach
e to micros, only
- from Digital.

For more information
call our toll-free LSI-11
Hotline at 800-225-9220.
(In MA, HI, AK and
Canada, call 617-467-7000.) Or
send the coupon.

Digital Equipment Corporation,

MR2-2/M65, One Iron Way, Marlboro, MA

— 01752. In Europe: Digital Equipment Co.

- » A Limited, Acre Ra., eading,

Bm— ‘@ RG2 OSU, England. In Canada:

Digital’s new Digital Equipment of Canada,

8-EA will # Ltd. Or contact your local Hamil-

change the " ton/Avnet distributor.

way Eou use tape storage. ‘
ecause it combines the convenience

and cost advantages of a ready-to-roll tape

cartridge, with the performance advan-

tages of random accessing.

[J Please send more information on the TU58 family.
[]Please have a Sales Representative call.

Name

The TU58-EA is a compact table-top Title
Eackage, complete with power supply and Gpeny
IA interface, ready to hook up to any '
computer. i _
And it has a built-in MPU that makes o i Zp
it think like a disk. Instead of handlin Telephone

data serially like other tape systems, the
TUS8-EA reads, writes and searches for
data in blocks. So you can use it in more

My application is

Send to: Digital Equipment Corporation, MR2-2/M65,

| I
| I
| :
|

| I
| |
I Address I
| I
| I
I I
| |
| I
| I

time-critical applications. o e hakon M0l ED-1-21-1
We also offer two unpackaged versions =————————————————— e
for greater design flexibility: the single-drive
TU58-AB, and gual-drive 58-BB. Both
offer universal EIA interfacing.
High performance storage is just one
of the ways Digital makes microcomputers
easier to work with. We offer hundreds of
hardware products to choose from. Boards, We change the way
the world thinks.

For more information, Circle No 72
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New Products

TEST SYSTEM. You can test
most 4- to 12-bit bipolar or MOS
monolithic or hybrid A/D or D/A
converters with the Model
1731’s family board without
writing elaborate programs.
Exchanging the plug-in family
boards and tape cartridges
containing the 48k RAM-based

SHORT DEPTH

Only 3/4" deep. Easy to install.
Won't interfere with internal
components.

LOW POWER

1 Watt @ 5Vdc.

HIGH PERFORMANCE

Model 30 DPM meets or ex-
ceeds specifications of higher

ONLY the Gralex high quality, low cost*
Model 30 DPM offers you ALL these features:

QUICK DELIVERY

Gralex worldwide distributors
have DPMs in stock for off-the-
shelf delivery.

AND MORE

First meter to list pinouts on the
case. Connectors always in-
cluded. Available as a board only
(Model 31).

@)riced models.

*OEM: under $38 - one piece: $48.50 J ‘

&

RALEX

D USTRI
A General Microwave Division
155 MARINE ST., FARMINGDALE, N.Y. 11735
Call or write today for more information and the name of our |
nearest representative or distributor.
Tel. 516-694-3600 « TWX 510-224-6406

For more information, Circle No 73

operating software allows
comparator/regulator testing.
Parameters measured include
gain error (%), zero error (% FS),
linearity error (% FS), differential
linearity (% FS), power-supply
specs, rejection ratio and
accuracy of the DUT's internal
voltage reference. Current-force
and voltage measurement capa-
bilities permit dc parametric
measurements on digital-1/0
pins. Front-panel pass/fail indi-
cators, manual and automatic
binning and summary results on
an integral 5-in. CRT are also
provided. From $32,500, includ-
ing program library, and ADC/
DAC family board. Delivery, 12
to 14 wks ARO. GenRad Inc,
300 Baker Ave, Concord, MA
01742. Phone (617) 369-4400.
Circle No 207

DC AMPLIFIER. Model 13-
4615-20 high-gain unit has a
maximum sensitivity of 50 wV
FS, a measurement range of 50
nV to 250V FS, claimed low
output noise and good zero line
stability and calibrated zero
suppression for examination of
complex waveforms. A solid-
state input chopper is included,
and an internal master/slave
switch allows two or more
amplifiers to be operated at
maximum sensitivity within the
same physical environment.
Calibrated zero suppression
provides 12 switch-selectable
full-scale ranges of +100, +10,
+1,—1,—10and —100 mV or V.
A calibrated reading with a
resolution of 1 part per thousand
is provided on each full-scale
range. Other features include
differential fully floating isolated
input; 5-position low-pass output
fiter and >160 dB (at dc) and
140 dB (at 60 Hz) CMR. $990.
Gould Inc, 3631 Perkins Ave,
Cleveland, OH 44114. Phone
(216) 361-3315. Circle No 208
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DATA

ANALYZER

‘he 308 operates in
wur modes: parallel
tate, parallel timing,
erial state and
ignature analysis.

The 308

Data Analyzer.
From Tektronix.

Tle new 308 Data
Analyzer packs an impres-
sive array of logic analysis
capabilities inside its trim, 8
pound (3.6 kg) frame. For
instance, it operates in the
serial and signature modes as
well as parallel state and
timing. And samples both
synchronously and asyn-
chronously up to 20 MHz.
With a variable voltage
threshold that covers all logic
families in addition to TTL.

Two separate memories,
acquisition and reference,
allow automatic data com-
parisons. If there’s no data
difference, the sampling
process is repeated until a
discrepancy appears. And the
acquisition memory can be
automatically searched for
any given word.

Big power

in a small package.

Word recognition can be
up to 25 bits and includes an
external output to trigger
other instruments. And the
trigger itself can be delayed
up to 65,535 clock pulses past
the trigger point. The 308
features a latch mode (5 ns),
a memory “window” to let
you closely examine portions
of the memory and state
tables which are displayed
in binary, hex and octal.

The 308 Data Analyzer,
from Tektronix. Performance?
Uniquely versatile.

Size? Conveniently compact.
Price? Exceptionally reason-
able.

Copyright ©) 1979, Tektronix, Inc. All rights reserved. 844

If you’re interested, contact
your local Tektronix field
office, or write us at:

U.S.A. Africa, Europe

Tektronix, Inc. Middle East

PO. Box 1700 Tektronix Int’l, Inc.
Beaverton, OR97075 European Marketing Center
Phone: 503/644-0161 Postbox 827

910-467-8708
: TEKTRONIX

1180 AV Amstelveen
The Netherlands
Telex: 18312

Asia, Australia, Canada, Central &
South America, Japan

Tektronix, Inc.

America’s/Pacific

P.O. Box 500

Beaverton, OR 97077

Telex: 910-467-8708

Cable: TEKTRONIX

Telex:
Cab

For immediate action, dial
our toll free automatic
answering service 1-800-547-1512

Tektronix

COMMITTED TO EXCELLENCE
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Custom
Hybrids
Aﬁri(l)istpace
Medi%

Crystalonics can deliver prototype
quantities of custom hybrid circuits
in less than 12 weeks from the time
you present your debugged design.
Our people have been designing
and building devices and circuits
exclusively for high reliability
applications for twenty years. Our
engineers have sharpened their
skills in teamwork with designers
of aerospace, military and medical
projects, such as F15, Hawk,
Viking Mars, Intelsat and
implantable pacemakers. We can
ease you quickly and confidently
through the transition from
schematic to finished hybrid
package. Utilize the hybrid’s
advantages of space, weight,
reliability and cost by calling on
our experience: (617) 491-1670.

“A* TELEDYNE
CRYSTALONICS
147 Sherman Street
Cambridge, MA 02140
Tel: (617) 491-1670
TWX 710-320-1196

For more information, Circle No 74

New Products

ICs & SEMI-
CONDUCTORS

aeK il

12-BIT DAC. Model 7580VS
sports a conversion time of 6
psec and includes a voltage
reference, output op amp,
TTL/CMOS level translators,
CMOS switches and a thin-film
R2R ladder network. Five
programmable ranges are pro-
vided: three bipolar ranges of
—2.5t0 +2.5, -5to +5and —10
to +10V and two unipolar
ranges of 0 to 5 and 0 to 10V.
Nonlinearity specs at £0.0125%
max, =0.00635% (=" LSB) typ,
and the unit is pin compatible
with the DAC 80. Operating
temperature ranges from 0 to
70°C. Approximately $22 (OEM
gty) in ceramic double DIP.
Beckman Instruments Inc,
2500 Harbor Blvd, Fullerton, CA
92634. Phone (714) 773-8800.

Circle No 234

BAND-SPLIT FILTER. A dual-
tone multiple-frequency CMOS
switched-capacitor device for
tone-dialing equipment, Model
S3525 comes in two versions:
One produces a 3.58-MHz
buffered oscillator signal; the
other, an 894.89-kHz square-
wave signal. Operating with
tone-decoder chips from Teltone,
Rockwell, Mitel and Mostek, the
unit uses a standard 3.58-MHz
TV crystal with the on-chip
oscillator and frequency dividers,
provides 52-dB min rejection in
the 300- to 500-Hz band and
furnishes dc open-loop gain of
80 dB typ and 60-dB typ CMR

for the op amps. Overall gain
equals 6 dB for both high- and
low-group signals with 40 dB of
opposite-group rejection. The
squaring function is handled by
on-chip comparators, externally
programmed for sensitivity.
$14.50 (100) in 18-pin plastic
packages. American Microsys-
tems Inc, 3800 Homestead Rd,
Santa Clara, CA 95051. Phone
(408) 246-0330. Circle No 235

INSTRUMENTATION AMPS.
These pin-programmable hybrid
units permit user selection of
either optimized dc performance
with good dynamic characteris-
tics or optimized dynamic
performance with good dc
characteristics. The AD612
provides a guaranteed input
offset-voltage drift as low as *1
pVPC max (C grade) and a
small-signal bandwidth (—3 dB)
of 60 kHz. Model AD614
features a bandwidth of 160 kHz
and 30-p.sec max settling time to
+0.01% at a gain of 128V/V.
Both devices also furnish a
pin-programmable gain range of
1 to 1024V/V, £0.001% nonline-
arity and a guaranteed gain TC
of =10 ppm/°C max. Input-
voltage noise for both models
specs at 2 wV rms in a 10-Hz to
10-kHz bandwidth; guaranteed
CMR equals 74 dB min at a gain
of 1V/V and 94 dB min at a gain
of 1024V/V. AD612, $40 to $52;
AD614, $49.50 to $61 (100) in
24-pin ceramic DIPs. Analog
Devices Inc, Box 280, Norwood,
MA 02062. Phone (617) 329-
4700. Circle No 236
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Microcontrol Mastery
with Signetics 8X300

Compact floppy disk controller
handles multiple drives and formats.

How one design met
several goals in firmware.

Today’s floppy disk controllers need more
than high-performance interface -capability.
That’s why the goals for this design were to
maximize flexibility
and minimize board §
space. With perfor-
mance for tomorrow’s
needs.

This design—a pro-
grammable, intelligent
I/0 controller built
around the 8X300 mic-
rocontroller and the
8X330, a new floppy
disk controller chip—
achieves these goals. .

L 1111

Fleleility is achieved Compact Floppy Disk Controller occupies less than half of a standard 7"x12"

The 8X330 is the first floppy disk controller
chip to integrate the PLL data separator and
write precompensation. Result: board space is
minimized. An entire
double-sided, double-
density, dual drive disk
controller with RS232
interface requires less
than 30 square inches.

Greater flexibility,
smaller size, and lower
cost. All made possible
by the 8X300 microcon-
troller and the new
8X330 floppy disk con-
troller from Signetics.
Find out how you can

because th.lS FDC can PCB. The complete controller, based on Signetics’ 8X330/8X300, consists of put Signetics’ MicrO'

only 10 chips and a host interface.

handle multiple disk
drives in any combination of single/double den-
sity on 5% or 8 inch media. With either stan-
dard or non-standard track formats.

The on-board 8X300 microcontroller mini-
mizes host overhead by implementing user-
defined macro commands. Designed-in flexibili-
ty also allows error correction within IBM-
compatible formats. And, bipolar performance
meets next generation drive requirements with
1 megabyte/second data transfer rates.

EDN JANUARY 21, 1981

control Mastery to
work in your system. Write us today. Or call
any Signetics sales or distributor office.
Signetics Corporation, 811 E. Arques Ave., P.O.
Box 409, Sunnyvale, CA 94086. (408) 739-7700.

Sinotics

a subsidiary of U.S. Philips Corporation

Multiple Technologies from 8 Divisions:
Analog, Bipolar Memory, Bipolar LSI,
MOS Memory, MOS Microprocessor,
Logic, Military, Automotive/Telecom

“To: Signetics Publication Services MS27, 811 E. Arques Ave.,
P.0. Box 409, Sunnyvale CA 94086 -

[ Please send technical information on the « ¢
8X300 and 8X330.

[] Ineeda more detailed explanation. Please have a
~ Bipolar LSI specialist contact me today at:

g ext.
Name Title
Company Division "
Address MS
City'.. State Zip Eom
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What can you honestly
expect from an interactive
data terminal that costs as
little as $255 O.E.M.?*

Well, to begin with, color graphics.

'@! RCA’s VP-3301 has unique color-locking circuitry that gives
you sharp, jitter-free color graphics and rainbow-free characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
LSI video control. 20 and 40 character formats. RS232C and
20 mA current loop. Six baud rates. Eight data formats. ASCII
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMOS circuitry and a spill-proof, dust-
proof keyboard for hostile environments.

The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through an RF modulator. It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks.

All this—for as little as $255. And it’'s made by RCA.
So get the whole story about the surprising VP-3301 today.
Write RCA MicroComputer Marketing, New Holland Avenue,
Lancaster, PA 17604. Or call toll-free: 800-233-0094.

*Quantity price. Monitor and modem not included.
©1980, RCA

For more information, Circle No 97
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SWITCHING TRANSISTORS.
Housed in metal TO-3 and
plastic TO-220AB and TOP-3
packages, these high-voltage
medium-power devices offer
collector-to-emitter voltages to
500V and maximum power
dissipation (at 25°C) to 100W.
Collector currents range from 3
to 20A, leakage currents (lcso
and lggo) spec at 100 pA, cutoff
frequencies run to 3.5 MHz and
maximum t;equals 1 to 1.2 psec.
Collector-to-emitter saturation
voltages (Vcesay) are 1 to 1.5V.
The units can be operated at
high ambient temperatures when
junction temperature doesn’t
exceed 150°C. From $0.97
(1000). Delivery, stock to 12
weeks ARO. Panasonic Co, 1
Panasonic Way, Secaucus, NJ
07094. Phone (201) 348-7842.

Circle No 237

CMOS DIVIDER. For generating
decade-related time bases, the
8-pin mini-DIP RDD104 ad-
dressable unit divides by 10,
100, 1000 or 10,000. Features of
the monolithic device include an
active oscillator network on one
input controllable by an external
crystal or frequency source, an
input-shaping network that
accepts sine- or square-wave
inputs and input clamp diodes
that accept overvoltage signals
with the aid of a current-limiting
resistor. A square-wave output
and reset are also provided.
Operating-voltage range spans
4.75 to 15V; operating tempera-
ture, —40 to +85°C. $1.55
(1000). LSI Computer Systems
Inc, 1235 Walt Whitman Rd,
Melville, NY 11747. Phone (516)
271-0400. TWX 510-226-7833.

Circle No 238
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More Room...
More Multibus Cages.

EDN JANUARY 21, 1981

ONLY FROM ELECTRONIC SOLUTIONS!

More Room

You get more room for extra cards
without increasing overall size, because
our design gives you greater inside
dimensions.

B 96/ 1| Multi-Cage®
® 6 No. of

® sk 20/1 slots/ cages
EY

ES4r 15/1

9 3+

$3ob 9/1

°

Sa 1 Intel

: 0 No. of

= 4/1 8/2 12/316/4 20/5/slots/ cages
- i 1

1
3.34 6.68 10.02 13.36 16.7
Cage length in inches

More Reliability

All cages are constructed of sturdy,

durable anodized aluminum with a
single mother board backplane. .. a
concept that increases reliability and
minimizes interconnections.

More Models

We have more models than all our
competitors combined. Choose a cage
with 3,4,5,6,7,8,9, 12, 14, 15, 16, 20,
24 or 26 slots for the right solution to
your problem. We have models with
either 0.6” or 0.75" card centers and can
even accommodate wirewrap cards

5

wo 4+ Electronic
2 Solutions
33 3L Multi-Cage
ao
s E
BE or
=9
§ 3 1 -
Intel J
0 e e e
1 | L 1 It (=

4. 8 12 16 20
slot slot slot slot slot
Multi-Cage Wirewrap Capacities

All models are electrically and
dimensionally interchangeable with
Intel's iSBC-80® Cages.

More Warranty

A three year warranty is your
assurance of quality.

More Information?
Call our toll free number
(800) 854-7086

Electronic Solutions

5780 Chesapeake Court
San Diego, CA 92123

(714)292-0242

Note: Multi-Cage is a registered trademark of Electronic Solutions.
Multibus, Intel and iSBC-80 are trademarks of Intel.

For more information, Circle No 77
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SCHOTTKYS. 30A devices in-
tended for center-tap rectifica-
tion and for use in medium-
power switching supplies,
MBR3020CT / 3035CT / 3045CT
and SD241 full-wave bridges
combine two chips in one TO-3
package. The 20, 35 and 45V
units provide an operating
junction temperature of 150°C
with reverse voltages to 45V.
The two dies can be used in
parallel, and a built-in guard ring
reduces junction stress and
operates like a zener for
transient protection. 0.45-in. pins
and cathode-to-case polarity are
standard. MBR3020CT, $5.70;
MBR3035CT, $6.35; MBR-
3045CT, $7; SD241, $6.70
(100). Motorola Semiconduc-
tor Products Inc, Box 20912,
Phoenix, AZ 85036. Phone (602)
244-4624. Circle No 239

TIBKOS1 92K
MAGNETIC BUBBLE MEMORY KIT

BUBBLE-MEMORY KITS. The
TIBK091 kit, containing the parts
required to construct a minimum
memory system, furnishes one
50k-bps TIB0203S 92k-bit bub-
ble memory, a TIB0833 sense
amplifier, two TIBO801A coil
drivers, a TIB0861 function
driver, two VSB53 diode arrays,
a TSP102G thermistor, a
TIB0951 function-timing genera-
tor and a TIBO901 controller. The

TIBKO090 kit contains all the parts
needed to construct a modular
memory unit (MMU) and
provides all TIBKO091-kit parts
except the function-timing gen-
erator and controllers. Because
each function-timing generator
and controller pair can drive as
many as 10 modular memory
units, each containing one
bubble memory, the TIBK091
kits memory capacity can be
expanded by using multiple
TIBKO90 kits utilizing the same
timing generator and controllers.
TIBK0O90 3151; TIBK091, $191.
Texas Instruments Inc, Box
225012, M/S 308, Dallas, TX
75265. Phone local office.

Circle No 240

SWITCHING TRANSISTORS.
High-speed, high-voltage units
meeting JEDEC specifications,
Models 2N6671, -6672 and
-6673 feature Vceos of 300, 350
and 400V, respectively, and an
8A continuous collector current.
Peak collector current is rated at
10A; maximum collector satura-
tion voltage, 1V. Switching
speed for all three models specs
at 2.5 psec storage with
0.4-psec fall time. Minimum
gain-bandwidth product equals
15 MHz. The npn devices
dissipate 150W and feature an
extended turn-off safe operating
area, allowing them to switch
inductive loads at 5A into the
rated voltage without snubbing.
2N6671, $3.18; 2N6672, $3.60;
2N6673, $4 (100) in TO-204MA
cases. Delivery, stock to 8 wks
ARO. General Semiconductor
Industries Inc, Box 3078,
Tempe, AZ 85281. Phone (602)
968-3101. Circle No 241

MULTIPLYING DAC. Replacing
the AD7524, the 8-bit monolithic
CMOS MP7524 provides accu-
racy to =4 LSB with a power
dissipation of 10 mW. Other
specs of the buffered unit include
accuracy of +£0.05%, gain TC of
10 ppm and settling time of 100
nsec. The device is available in
three temperature ranges, with
883B processing, in die form or
to customer specs. $4.40 (100)
for typical 16-pin plastic unit.
Micro Power Systems Inc,
3100 Alfred St, Santa Clara, CA
95050. Phone (408) 247-5350.
TLX 910-338-0154.

Circle No 242

PREAMPLIFIER. For automo-
tive and other low-noise applica-
tions, Model LM1897 stereo-
tape-deck preamplifier reduces
both the size and number of
required external components
and eliminates all but the
minimum number of external
capacitors, thus reducing pc-
board space. The tape head
connects directly to the IC,
eliminating the usual input
coupling capacitor and resulting
in input noise voltage of 0.6 WV
CCIR/ARM. The device uses a
2-amplifier approach to deliver
76 dB at 20 kHz open-loop gain.
Operating with any supply
voltage from 4 to 18V, the unit
provides 105-dB ripple rejection
and turns on without a pop after
a programmable delay
time.<$0.85 (OEM qty). Deliv-
ery, 6 to 8 wks ARO. National
Semiconductor Corp, 2900
Semiconductor Dr, Santa Clara,
CA 95051. Phone (408) 737-
5000. TWX/910-339-9240.
Circle No 243
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New Products

COMPUTERS
& PERIPHERALS

HARD-DISK DRIVES. The
Q2000 series of 8-in. hard-disk
drives includes the 10.67M-byte
(unformatted) single - disk
Q2010, the 21.33M-byte 2-disk
Q2020 and the 32M-byte 3-disk
Q2030. Key features include
4.34M-bps transfer rate, 10-
msec average latency and
100-msec max track-to-track
access time.

In addition to Shugart Asso-
ciates SA1000 format and
interface compatibility, the
drives furnish 6600-bpi max
recording density, 6600-fci max
flux density, 345-tpi track density
and 3000-rpm rotational speed.
With the recommended 256-byte
32-soft-sector format, formatted
capacities total 8.4M bytes
(Q2010), 16.8M bytes (Q2020)
and 25.2M bytes (Q2030).

The series comes with
compatible controllers, exercis-
ers and data separators. $1200
for the Q2010, $1500 for the
Q2020 and $1800 (500) for the
Q2030. Delivery, 30 to 60 days
ARO. Quantum Corp, 2150
Bering Dr, San Jose, CA 95131.
Phone (408) 262-1100.

Circle No 244

PAPER-TAPE READER. Model
FER 204 features fiber-optic
technology and a maximum
synchronous bidirectional read-
ing speed of 300 cps. Accepting
CMOS, TTL or open-collector

logic inputs, it consumes
approximately 26W operating
and 12W idle with a 24V dc
supply, reads 6- or 8-track paper
tapes with transparencies up to
60% and conforms to DIN
66014, ECMA-10, ISO R1154-
1969 and BS 3380 American
and European standards. $415.
Manufactured by Ghielmetti Ltd
of Switzerland and available
from Sutherland & Associates
Inc, 6290 Sunset Blvd, Suite
1126, Los Angeles, CA 90028.
Phone (213) 463-5090. TWX
910-321-2903. Circle No 245

16-BIT CPU. The DM-8800 pP
board uses an 8088 pP to
provide STD Bus systems with
16-bit processing and 1M-byte
addressing. Totally software
compatible with the 8086, the
5-MHz unit performs a 16x16

multiply in 25 psec—a 30-fold -

improvement over 8085 per-
formance. Other features include
a 5V supply and an on-board
EPROM (either a 2716, 2732 or
2764) for 2k, 4k or 8k memory
bytes. The EPROM is decoded
at the top of the megabyte
address space, leaving the first
64k bytes free for off-board
memory. A software debugging
monitor is available in EPROM
for stand-alone use, allowing
programs to download from
Intel- or CP/M-based develop-
ment systems into RAM. $395;
debugging monitor, $195. Des-
ert Microsystems Inc, Box
1174-D, Pasco, WA 99301.
Phone (509) 547-3397.
Circle No 246

MODEM. Two modems in one,
the ACM300/1200 can operate
as either a 0 to 300-bps
asynchronous full-duplex unit or
as a 0 to 1200-bps asynchro-
nous half-duplex device. It
transfers low- or medium-speed
data over normal-voice grade
lines using available telephone
handsets, a front-panel switch-
selectable feature that needs no
adjustment of straps, cables or
cards. The handset-coupling
design provides positive me-
chanical locking and noise
isolation. The modem comes in
an impact-resistant case that
suits portable or desktop use.
$695. Rixon Inc, 2120 Industrial
Parkway, Silver Spring, MD
20904. Phone (301) 622-2121.

Circle No 247

DISK DRIVES. TM 600 Series
5V4-in. mini-Winchester units
offer unformatted storage capac-
ities ranging from 3.19M to
11.5M bytes. Available in 1-, 2-
and 3-platter versions, the drives
feature 3-msec track-to-track
access time. Average access
time specs at 168 msec,
including head-settling time (245
msec in the extended-cylinder
version). Other specs include
7690-bpi recording density and
3600-rpm rotational speed.
Daisy chaining as many as four
TM 600s provides up to 46M
bytes of on-line storage (unfor-
matted). $1400 to $1600.
Tandon Magnetics Corp, 9333
Oso Ave, Chatsworth, CA
91311. Phone (213) 993-6644.

Circle No 248
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HARD COPIER. Model VGR
4000 records the displayed
image of a broad range of video
displays. Warming up in <5 min,
it produces 8'42x11-in. high-
resolution pictures on dry silver
paper from most raster-scan
units, within 14 sec and in as
many as 16 shades of gray.
Desktop or rack mountable, the
unit features built-in test and
diagnostic functions, optional
4-channel multiplex capability,
copy counter, platenless opera-
tion and (on standby) 100W

power consumption. $5000 to
$7000. Honeywell Test Instru-
ments Div, Box 5227, Denver,
CO 80217. Phone (303) 771-
4700. Circle No 249

ASSEMBLERS. M68 for Moto-
rola’'s 6800 wC and M18 for
RCA’s 1802 computer are
relocatable assemblers that run
on CP/M-based systems. Both
provide a macro and conditional-
assembly syntax and generate a
Microsoft-compatible relocatable
object file. Allowing for relocation
of 8-bit expressions, each
assembler includes a relocatable
linking loader and a library
manager. $425 on 8-in. soft-
sectored diskettes. Systems
Consultants Inc, 4015 Hancock
St, San Diego, CA 92110. Phone
(714) 222-6381. TWX 910-335-
1660. Circle No 254

r

Open
Fgr
Business

copies from .003"” to .015" thick.

PRACTICAL

Bring on your forms, any forms. Whether you need to print on bank
checks or multipart reports, standard pages or outsize sheets, our
alphanumeric DMTP-8 impact form printer has a 50 character/line
capacity, edge guide sensor and three open sides to take your work
flow as it comes. Everything fits. And with the exceptionally long
needle stroke, every message is crisp and clear — even on multiple

Work it hard. Work it long, even at high-volume POS jobs. With its
heavy-duty construction and extra-long life dot matrix print head,
the DMTP-8 is made to take it. Other advantages: programmable
character pitch, and the long-haul economy of replaceable ink
rollers and a self-reversing ribbon with a 10-million character life.
And, of course, the price: just $269 in 100’s.Write or call now for details.

AUTOMATION, INC.

Trap Falls Road, Shelton, Conn.06484/Tel:(203) 929-5381 }
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CPU BOARD. Compatible with
the IEEE-696 S-100 bus, the
16-bit Model C-86 operates at 5
MHz in standard configurations;
an optional version runs at 8
MHz. The standard board
features an 8086 pP, an
on-board local bus that contains
2kx16 bits of PROM, an
RS-232C serial /O port, a
software-programmable timer,
and a special expansion
connector that permits the
addition of arithmetic and /O
processors. Because the S-100
bus permits as many as 16 bus
masters to operate on a single
bus, the unit includes a timing
scheme that allows free transi-
tion from one bus master to
another. The board also directly
addresses 1M bytes of memory,
switch selectable within the full
16M-byte space. Operating-
system software and high-level
languages are available. $725
(5-MHz unit); $825 (8-MHz unit).
Piiceon Inc, 2350 Bering Dr,
San Jose, CA 95131. Phone
(408) 946-8030. Circle No 255

PRINTER. Model 85 features
7X7 and 14x7 dot-matrix
printing, six character sizes,
100-cps bidirectional operation,
selectable tractor or friction
paper feed and ribbon-cartridge
loading. It also provides variable-
line-density and continuous-
form-length controls. Telecom-
munication capabilities include
baud rates to 9600, parallel and
serial RS-232C-outputs, X-on/X-
off transmission controls and a
1k-byte buffer. Furnishing a full
96-character ASCII set, the
printer provides both upper- and
lower-case printing at 80, 96 or
132 characters/line on a 8'4-in.-
wide paper. The paper feed runs
at 10 Ips. $625 (100). DIP Inc,
745 Atlantic Ave, Boston, MA
02111. Phone (617) 482-4214.

Circle No 256
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Sometimes inputs and outputs
can be a little tricky.

That's why our new 12-bit Double bufters allow the input The HS3120 is only $22.50
multiplying doubled-buffered and output to be updated in 100s, even less if you want
DAC has more pins instead of  independently. Outputs canbe  12-bit resolution with reduced
less— 28 in fact, to give you /O unipolar or bipolar, =10 or linearity. Call or write so we
flexibility, to make data con- +5 volts. can give you the complete
version less tricky. Getting this all on a single, technical story.

The HS3120 accepts 4, 8, money-saving monolithic chip
and even 12-bit bytes fromthe ~ wasn't easy. But then neither is

bus in one gulp, without keep-  technical leadership in dafa
ing the processor waiting. conversion, and we’re commit-
ted to that.
yorid Systems

Crosby Drive, Bedford, MA 01730. Tel. (617) 275-1570 (TWX 710-326-7584 HYBRIDSYS BFRD)
In Germany: Hybrid Systems GmbH, Luisenplatz 4, 6100 Darmstadt, Germcmy Tel. (06151)-291595 (TELEX 419390 HYSY D)
In the United Kingdom: Hybrid (Component) Systems U.K. Ltd., 12A Park Street, Camberley, Surrey. Tel. (0276)28128 (TELEX 858720 HYBRID G)
In France: Hybrid Systems S.A.R.L. 14 Rue du Morvan SILIC 525, 94633 Rungis CEDEX, France. Tel. (1)-6878336 (TELEX 250969 HYSYS)

For more information, Circle No 79
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Disc has made it easy for
the OEM using optical encoders in
small quantities to realize costs
in the same low range as the big
users—like under $100.00.

We've maintained the same
high order of resolution, accura-
cy, and reliability found in our more
expensive units for this new EC
series. "'EC,’ obviously, is our econ-
omy model, but it could also
stand for exceptional capabilities.
Here's what you get for your
$99 (much less in quantity):

e LED source

e 20 t0 1024 pulses /

revolution

o Differential electronics

e Square wave output

e 4 2.5 minutes accuracy

e Solar cell light sensors

e Instrument bearings

e 4" shaft for interfacing

Translated into benetfits,
these features mean the Disc EC
ROTASWITCH® Encoder gives
you superior performance, a long
service life, and a unit cost you
just can't touch.

That's the model EC 81. It
has a single channel output. If you
need dual channel, we also offer
the EC 82 at $125.00 in single quan-
tities. It too plummets to well
under $100.00 in quantity.

A new spec sheet is just off
the press—write or call for yourbe
copy. Immediate questions can
answered by calling 714 /979-5300.

Disc Instruments, Inc., 102
East Baker Street, Costa Mesa, CA
92626. TWX: (910) 595-1987
DISC CSMA “""""

W\
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THE PRICE OF
OPTICAL ENCODERS
JUST PLUMMETED.

For more information, Circle No 80
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CRT DISPLAY. Providing local
mass storage with one or two
flexible minidisk drives, Model
2642A display station has a
dedicated data-file system,
text-editing capabilities and a
forms-design utility. It furnishes
a built-in memory for 88 lines of
80 characters; eight user-
definable screen-labeled soft
keys to execute predetermined
functions; display enhancements
that include underline, half-
bright, blink and inverse video in
any combination; a large-
character and math-character
set and a line-drawing set. A
270k-byte double-sided, double-
density, 5%-in. flexible minidisk
drive for off-line text storage
comes standard. With an
optional second drive, total disk
storage is 540k bytes. $6750
(one minidisk drive); $7750 (two
drives); $6250 for tape-
cartridge-drive option. Hewlett-
Packard Co, 1507 Page Mill Rd,
Palo Alto, CA 94304. Phone
local office. Circle No 257

STATISTICAL MULTIPLEXER.
The SM/2A 2-channel unit allows
two independent asynchronous
terminals, such as a printer and
a CRT, to communicate simulta-
neously over one dial-up or
leased telephone line. Key
features include error detection
and automatic retransmission
without manual intervention;
compression of blank spaces in
reports; separate, independent
buffers for each terminal; and
independent baud-rate selec-
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Now

RCA

CMOS bursts

into color.

New video interface Microboard has all
you need to design a custom terminal.

For the first time; a

CMOS Microboard with:

® up to 128 user-program-
mable characters

e 8 programmable colors, or

® black and white display

® audio output for tones or
white noise

e parallel input port for key-
board

® graphics and motion

e NTSC and PAL versions.
So you can:

® program graphs, charts,
messages

® get any combination of
sounds

® add a keyboard for human
interaction

Special characters.

Another reason to

switch to CMOS.

Overlay.

e use it with any RCA Micro-
board computer
® use our optional program-
ming design aid, the VIS
interpreter (CDP 18S835).
Plus, you get all the ad-
vantages of CMOS, making
it ideal for industrial controls.
For more information on
the CDP18S661, contact any
RCA Solid State sales office
or appointed distributor. Or
contact RCA Solid State
headquarters in Somerville,
N.J. Brussels, Belgium. Hong
Kong. Sao Paulo, Brazil.
Or call Microsystems
Marketing toll-free
(800) 526-3862.

b Programmed sound.

For more information, Circle No 83

New Products

tion. Compatible with RS-232
asynchronous serial devices, the
SM/2A operates with full-duplex
modem types, such as 103A
(300 baud, dial-up), 212A
(300/1200 baud, dial-up) and
202T (1200/1800 baud leased
line). It supports data rates to
4800 baud for direct-connect or
short-haul modems. $825.
Delivery, 30 to 60 days ARO.
Technical Analysis Corp, 120
W Wieuca Rd Northeast,
Atlanta, GA 30342. Phone (404)
252-1045. Circle No 258

CARTRIDGE SUBSYSTEM. An
S-100-compatible  6400-bpi
cartridge - tape unit for
Winchester-disk backup, Tape
Interchange Package (TIP)
permits transfer of programs and
data files from a Winchester disk
to a 13.4M-byte tape cartridge.
Linking to the drive under CP/M
and MP/M operating systems, it
provides a 2-min-per-megabyte
backup/restore rate. Software in
CP/M format resides on a
single-sided, single-density 8-in.
floppy disk. $2100 for rack-
mounting or $2200 (25) for
table-mounting DS-100 control-
ler, cartridge drive and power
supply. Alloy Engineering Co
Inc, 85 Speen St, Framingham,
MA 01701. Phone (617) 620-
1710. TWX 710-380-7624.

Circle No 259

ASSEMBLERS. These assem-
blers convert Data General
computers operating under
DOS, MRDOS, RDOS or AOS
into multiuser wP development
systems for 8086, 68000, Z8000
or Tl 9900 16-bit wPs.

EDN JANUARY 21, 1981




A video bandwidth of 30 MHz and a 1200-line
resolution make this new CRT monitor the brightest
and sharpest you can get.

C. Itoh’s new model 1201BE in our QDM series
is capable of receiving separate horizontal drive
pulse, vertical drive pulse and video input at the
TTL level. This separate signal mode eliminates
composite sync and video signal processing. The
CRT is equipped with its own power supply unit.
P4 phosphor is standard, but optional P31 or P39
phosphors can be provided. Available options:
Dynamic Focus, Skip Scan, a non-glare etched face
and a 19.5 KHz horizontal frequency.

Introducing

The high performance and low price offered
with this new CRT monitor give you all you need
to really outshine your system’s competition. For
complete information contact your nearest C. Itoh
representative or C. Itoh Electronics, Inc., 5301
Beethoven Street, Los Angeles, CA 90066 Tel.
(213) 390-7778; :
Telex: (WU) 65-2451; or 666
Third Avenue, New York,

NY 10017; Tel (212) 682-0420
Telex: (WU) 12-5059.

C.ITOH ELECTRONICS, INC.

the 12"CRT monitor

for the systems deﬂgner with bright ideas.

For more information, Circle No 84
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VICTOR... Number1
inimpact Matrix Printing !

' Model 5080

A Unique Printing Terminal

* 80 column, bi-directional printing

e Upper & lower case font

e Full graphics — 480 columns per line

© Top of form & horizontal tabs

* True 100 cps throughput

* Bi-directional friction and
sprocket paper feed

The Model 5080, shown
above, is a heavy-duty print-
ing terminal offered for sale
at most competitive prices.
Only $995 in single quantity!
This printer has been
designed to conform to the
most stringent computer
specifications, including
software on/off control,
status feedback signals and
a busy signal should you fill
our extra large buffer. Don’t
delay, order now to insure
early delivery!

Victor has delivered more
than 700,000 industrial,
quality matrix printers.
These are terminals,
mechanisms, and heads
designed to solve your prob-
lems. Products that are
backed by a strong appli-
cation engineering staff,
worldwide service and 50
years of Victor pride in
product.

e Large 360 character buffer
e Four interfaces — standard
parallel & RS232 & TTY &
* Baud rate switch selectable
e Self-test
e UL/CSA approved
¢ |ntelligent shortest path head return

A Complete Line of Impact Matrix Printers

Model 80

Model 5010

Model 130 Model 129

VICTOR DATA PRODUCTS

Subsidiary of Walter Kidde & Company;, Inc.
KIDDE

3900 North Rockwell Street, Chicago, lllinois 60618
Telephone: 312-539-8200

GREAT BRITAIN — DATAPLUS, 0242-30030 GERMANY — BDT, (07 41) 8041 ITALY — C.A.l., 23.63.851
SPAIN — CETA, 254 6607 SWITZERLAND — ERNI, 01 833 33 33 CANADA — MUNRO, (416)676-1042
FRANCE — METROLOGIE, (1) 791 44 44 SOUTH AFRICA — EAGLE, 45-1421

SINGAPORE — OG, 917788 or 918592 HONG KONG — GILMAN, 3-427144

New Products

For more information, Circle No 85
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Operating-system commands as
well as utilities remain un-
changed. You can add other
assemblers as required, creating
a universal development system
capable of supporting 30 wPs
and as many as 128 users.
Written in Data General assem-
bly language, the assemblers
feature high-speed operation,
relocation capability, symbolic
cross reference, macro definition
and conditional assembly. From
$1200 (3). Boston Systems
Office Inc, 469 Moody St,
Waltham, MA 02154. Phone
(617) 894-7800. TWX 710-324-
0760. Circle No 260

PASCAL COMPILER. For use
with the company’s family of
32-bit minicomputers, this pack-
age provides shared access to
as many as 64 users for the
development and testing of
PASCAL programs. Conforming
to ANSI's draft language
standards, the software offers
extensions to support modular
program development; separate
compilation of PASCAL proce-
dures; easy access to external
library routines in PASCAL,
FORTRAN or assembly lan-
guages; and access to
executive-service routines for
functions such as time of day,
date, device assignments and
file positioning. $5250. Perkin
Elmer Corp, 2 Crescent P,
Oceanport, NJ 07757. Phone
(201) 229-6800. Circle No 261

CMOS p.C. Multibus compatible,
the single-board CBC 800
executes the Z80 instruction set
and operates at 2.5 MHz with a
1.6-psec min execution time. Its
158 instructions provide soft-
ware compatibility with Z80,
8085 and 8080 wPs. Features
include 4k, 8k or 16k bytes of
static CMOS RAM (running
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Introducing 100 MHZ
clock rates.
The word’s getting
faster than ever.
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intexface

TECHNOLOGY

MODEL RS-680 100 MHz WORD GENERATOR/TIMING SIMULATOR

Introducing the RS-680.

You probably think it's enough
just to be the electronic industry’s first
100 MHz digital signal generator.

But the RS-680 is also the in-
dustry's first stand-alone, 8-channel
parallel programmable timing gen-
erator capable of operating with
10 ns resolution. And the first
16-channel parallel programmable
data generator capable of operating
at 50 MHz rates.

It will generate even the most
complex timing waveforms (perfect
for checking out sophisticated IC's)
And it has 50 ohm outputs for both

ECL and TTL levels. Useitas a bench
instrument. Use it within an ATE
system as a synchronizer, modulator,
trigger or gating generator.

Finally, there's one instrument
that does it all. With speed. With
power. And with innovative circuitry
that combines ECL, MOS and Bi-
polar technologies for the best of
all three worlds.

How do you get one, two, four,
eight or sixteen channel operations
with up to a maximum of 4,096 bits?
Use the RS-680 as a word generator.

How do you get up to 256 states
on up to eight simultaneous chan-

nels with resolution as low as 10 ns
for each state's period? Use the
RS-680 as a timing simulator.

Use it in continuous, single cycle,
burst (up to 4,096 cycles) or single
step word modes. Trigger it auto-
matically or manually.

The new Interface RS-680. Call
for our new detailed brochure. That's
the fastest way to get more words.

intexrface

TECHNOLOGY

A Dynatech Company ¢ 150 East Arrow Highway ¢ San Dimas, California 91773 ¢ (714) 599-0848 « TWX: 910-581-3847
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without Wait states); sockets for
up to 32k bytes of CMOS,
NMOS or programmable ROM;
two peripheral interface chips
incorporating 44 programmable
parallel-I/O lines; and four 16-bit
programmable counter/timers. A
UART furnishes serial RS-232
communication with software-
programmable transmission
rates to 9.6k baud. On-board
logic allows 20 prioritized
interrupts in three operating
modes. Approximately $1600 for
4k-byte commercial version.
Delivery, starting in December/
January. Diversified Technolo-
gy Inc, Box 465, Ridgeland, MS
39157. Phone (601) 856-4121.
TLX 585326.  Circle No 262

TAPE SYSTEM. A digital
data-storage unit that meets
MIL-E-16400, -5400 and -4158
for industrial severe-
environment, military and aero-
space applications, SETS-1
consists of a compact drive
module coupled to a sealed
removable tape module. Storing
23M bits at 1600 bpi on 300 ft of
Ya-in. magnetic tape, it furnishes
bidirectional read/write on four
tracks with a 192k-bps transfer
rate. The tape module is
hermetically sealed to prevent
environmental contamination,
and the unit has an operating-
temperture range of —40 to
+71°C. $7200 (OEM qty).
Electronic Memories and
Magnetics Corp, 20630
Plummer St, Chatsworth, CA
91311. Phone (213) 998-9090.

Circle No 263

DATA-ENTRY SOFTWARE.
This package for the company’s
Flexifile 21 floppy-disk subsys-
tem provides prompted data
entry for distributed-data-
processing environments. For-
matting data on an interactive

step-by-step basis and allowing
computer operators to input
information by responding to
prompts displayed or printed by
a terminal, it detects syntactical
errors, generates corrective
messages and features pro-
grammable fields and editing
capabilities. $200 on diskette for
current users of the Flexifile 21.
Tri-Data, 505 E Middlefield Rd,
Mt View, CA 94043. Phone (415)
969-3700. TWX 910-379-6978.

Circle No 264

DISK EMULATOR. Eor use with
PDP-11 computers and for
emulating DEC RF11-A systems
(utilizing dynamic MOS memory
as the storage medium in place
of disk platters), Model PM-
RF11 features 10 times the
transfer rate and requires 1700
times less access time com-
pared with RF11 systems.
Including write-lock switches for
memory protection and ECC
circuitry, the unit comes in two
basic configurations. PM-RF11A
supplies 512k bytes of MOS
memory in a 5.25-in. chassis.
Extra slots accept two additional
512k-byte expansion kits, pro-
viding a maximum of 1.5M bytes.
PM-RF11B furnishes 512k bytes
of memory in a 10.5-in. chassis
and accepts up to 4M bytes of
dynamic MOS memory via the
PM-RF11B backplane and
expansion kits. $9733 for basic
PM-RF11A with 512k-byte
memory. Delivery, 60 days
ARO. Plessey Peripheral Sys-
tems, 17466 Daimler Ave,
Irvine, CA 92714. Phone (714)
557-9811. TWX 910-595-1976.

Circle No 265

M68000 SOFTWARE. Designed
to run under the firm's HA-
SP/68000 operating system in
32k-byte-RAM-configured sys-
tems, the RA68000ML resident

assembler and the LINK68000
linking loader (part of the
assembler package) consist of
a 2-pass macro assembler and a
1-pass linking loader. Providing
full macro facilities and condi-
tional assembly, the RA68000
produces a listing and a sorted
symbol table, generates reloca-
table and linking object code,
uses a hash-coded symbol table
and binary search of the
mnemonic table and allows
separately assembled - routines
to share data and produce
ROMable code. EDIT68000, a
resident line-oriented context
editor providing for the creation
and editing of program and data
files, contains an extensive set
of editing and file-manipulation
commands. $350 for
RAB8000ML with LINK68000;
$150 for EDIT68000 including
user manual and object code on
floppy disk. Hemenway Asso-
ciates Inc, 101 Tremont St,
Boston, MA 02108. Phone (617)
426-1931. Circle No 266

TAPE SYSTEM. Available in
800-bpi NRZ, 1600-bpi PE and
NRZ/PE dual-density configura-
tions, this 75-ips unit comes with
interfaces for Nova/Eclipse,
PDP-11 and LSI-11 minicomput-
ers. RS-232, |IEEE-488 and
dual-buffered 1/O interfaces are
also available. The PDP-11
interface requires one quad
peripheral controller; the LSI-11
interface uses two dual slots.
The Data General interface
comes on a standard 15X 15-in.
board requiring one slot in its
computer chassis. Automatic
self test and off-line diagnostics
are provided. $6985 for 800-bpi
NRZ; $7485 for 1600-bpi PE;
$7885 for NRZ/PE dual density.
TDX Peripherals, 150 New York
Ave, Halesite, NY 11743. Phone
(516) 423-3232. TWX 510-226-
0449. Circle No 267
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The STR-810 digital recorder is de-
signed for data logging, data acquisition
and as a system loader. Using either the
3M DC-300A or DC-300XL cartridges,
packing density is 1600 bpi, for re-
spective data capacities of 2.3M bytes
and 3.4M bytes per cartridge, using four
tracks. Features include microprocessor-
controlled tape movement and read/
write electronics. For maximum versatility,
interfaces include RS-232 and IEEE-488.
Or, using control and status lines avail-
able, you can interface to specific micro-
computers such as LSI-11 and 8080.
EPI's optional ANSI X3.56 formatter,
with NRZI or phase-encoded personality
cards, turns the 810 into a plug-in
component for industrial instrumentation
and mini/microcomputer-interfaced
peripheral markets. Price: $756 in quan-
tities of 100. STR-STREAM is a high-
speed, high-capacity version of the 810
designed for Winchester disc backup.
Density is 6400 bpi for 17M bytes ca-
pacity per cartridge. Features include
advanced head design, MFM formatting
and compatibility with 8" or 14" discs.

Circle no. 101

We don’t fOrget the OEM’s

EPI’s STR-610 is a compact, low cost
digital recorder that’s ideal for use with
POS terminals, smart CRT terminals
and as a general peripheral for mini/mi-
crocomputer-based systems. The 610’s
recording density is 800 bpi for a capac-
ity of 168K bytes/track, using a two-track
3M DC-100 mini-cartridge. Format-
ting is ANSI Standard and interfacing is
parallel, with a variety of options. Price:
$280 in quantities of 1,000. The STR-
LINK Il is a high-speed (9600 baud),
portable program loader that uses the
STR-610’s drive system and shares the
same specifications. It is used as a field
service tool for diagnostic work or as a
peripheral in a mini/microcomputer
system. STR-LINK III uses a serial RS-232
interface for data communications or
data terminal applications, and it can be
controlled through RS-232, ASCII con-
trol codes, or manually. Price: $1,615 in
single quantity.

Circle no. 102

‘STR® technology for high
- data integrity. Three major tape formats
. for design flexibility.

S

needs.

STR-LINK Il is EPI's proven medium-
speed (1200 baud) universal portable
program loader for programmable con-
trollers and process control systems. Using
a standard cassette, it features switch-
selectable transmission modes for
maximum flexibility. Price: $1,889 in
single quantity.

For maximum design freedom,
proven reliability and high data integrity
through Speed Tolerant Recording tech-
nology, remember EPI—the company
that doesn’t forget the OEM’s needs.
For more information, contact
Electronic Processors Inc., P.O. Box 569,
Englewood, Colorado 80110. Phone
(303) 761-8540.

EO/4

Circle no. 103

Let EPI remember for you.
|= l ELECTRONIC PROCESSORS
aji 1 INCORPORATED




IN AXIAL LEADED RECTIFIERS,
THE PERFORMANCE STANDARD
BELONGS TO UNITRODE.

UNITRODE “UES” AND “SES”
1A-6A RECTIFIER FAMILIES.

© Unitrode 1980

192

At Unitrode, we've brought
a new standard to axial leaded
rectifier performance: the “UES"
and “SES" high performance
rectifier families.

Our “UES" (Ultra Efficient
Switching) rectifiers deliver a
recovery time as low as 25nS
n max. and a forward
voltage drop of less than
.85V and 9V at rating.
The best in the industry.
And you can choose
from three series
(UES1001, 1101, 1301),
| 1A to 6A, up to 400V.

b And now there's
<P | Unitrode's “SES" (Super
Efficient Switching) rec-
tifiers. They deliver a
100nS max. recovery
time and a forward
voltage drop of less
than1Vat rating. In two
series (SES5001, 5301),
at 2A and 5A, up to 150V.

You can get this perfor-
mance for as little as 25

cents in volume. So you

can use "UES" and "SES" recti-
fiers wherever you need speed
and efficiency. In industriar
applications like switching
power supplies and high speed
magnetic switching for print
hammers. And in a whole
range of military a pllcatlons
because "UES" and "SES" recti-
fiers are also available in JAN
versions such as the 1N5800
series.

For more information,
contact your nearest Unitrode
representative. Or call your
local Unitrode distributor for
off-the-shelf delivery.

And get the highest perfor-
mance standards in the industry.

Unitrode Corporation,

5 Forbes Rd., Lexington, MA
02173, US.A. Telex 95-1064.
TWX 710-326-6509.

U]

s UNITRODE
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nitrode Representatives:

abama: Conley & Associates, Inc. 205-882-0316
-izona: Compass Marketing & Sales, Inc.
)2-266-5400 California: (Northern) 12, Inc.
)8-988-3400 (Southern) Bestronics, Inc.
13-870-9191; Bestronics, Inc. (Irvine)
14-979-9910; Bestronics, Inc. (San Diego)
14-452-5500 Colorado: Component Sales, Inc.
)3-759-1666 Connecticut: Kanan Associates
03-743-1812 Florida: Conley & Associates, Inc.
Dviedo) 305-365-3283; Conley & Associates,
ic. (Boca Raton) 305-395-6108; Conley &
ssociates, Inc. 813-885-7658 Georgia: Conley
Associates, Inc. 404-447-6992 lllinois:
Northern) Oasis Sales Corp. 312-640-1850
ansas: Rush & West Associates 913-764-2700
Naryland: New Era Sales, Inc. 301-768-6666
Aassachusetts: Kanan Associates 617-944-8484
Aichigan: Miltimore Sales, Inc. 313-349-0260;
Ailtimore Sales, Inc. 616-942-9721 Minnesota:
lectronic Innovators 612-941-0830 Missouri:
\ush & West Associates 314-394-7271 New
Aexico: Reptronix, Ltd. 505-881-8001 New
fork: Lorac Sales, Inc. 516-681-8746; Reagan/
Compar Albany, Inc. 518-489-7408; Reagan/
Compar Albany, Inc. 315-732-3775; Reagan/
Compar Albany, Inc. 716-271-2230; Reagan/
“ompar Albany, Inc. (Endwell) 607-723-8743;
reagan/Compar Albany, Inc. (Binghamton)
507-648-8838 North Carolina: Conley
% Associates, Inc. 919-787-8090 Ohio:
3aehr, Greenleaf & Associates, Inc. (Cincinnati)
513-891-3826; Baehr, Greenleaf & Associates,
nc. (Dayton) 513-293-1102; Baehr, Greenleaf
% Associates, Inc. 614-486-4046; Baehr,
Greenleaf & Associates, Inc. 216-221-9030
Oregon: Vantage Corporation 503-297-1714
Pennsylvania: (Eastern) GCM Associates
215-233-4600 (Western) Bacon Electronic
Sales 814-796-2381 Texas: Sundance Sales,
Inc. 214-699-0451; Sundance Sales, Inc.
512-250-0320 Utah: Components Sales,
Inc. 801-484-4222 Washington: Vantage
‘Corporation 206-455-3460 Wisconsin: Oasis
Sales Corp. 414-445-6682 Canada: Kaytronics
\Limited 514-487-3434; Kaytronics Limited
416-669-2262

\Unitrode Distributors

Alabama: Hall-MarkArizona: Wyle Distribution

| Group California: (Northern) Arrow Electronics,
Inc, Components Plus, Wyle Distribution
Group (Southern) Arrow Electronics, Inc,,

| Components Plus, Wyle Distribution Group

| Colorado: Arrow Electronics, Inc, Wyle

| Distribution Group Connecticut: Arrow
Electronics, Inc.Florida: Arrow Electronics, Inc,

| Hall-MarkGeorgia: Arrow Electronics, Inc.lllinois:
Arrow Electronics, Inc, Hall-MarkIndiana: Arrow

‘ Electronics, Inc, PioneerKansas: Hall-Mark

| Maryland: Arrow Electronics, Inc,, Hall-Mark

| Massachusetts: Arrow Electronics, Inc, Lionex
Corporation Michigan: Arrow Electronics, Inc,
PioneerMinnesota: Arrow Electronics, Inc,

| Hall-Mark, Industrial Components, Inc. Missouri:

| Arrow Electronics, Inc, Hall-Mark New
Hampshire: Arrow Electronics, Inc.New Jersey:
(Northern) Arrow Electronics, Inc., (Southern)

| Arrow Electronics, Inc, Lionex Corporation New

| Mexico: Arrow Electronics, Inc.New York:
Arrow Electronics, Inc, Components Plus, Lionex
Corporation North Carolina: Arrow Electronics,

| Inc, Hall-Mark Ohio: Arrow Electronics, Inc,
Hall-Mark, Pioneer Oklahoma: Hall-Mark
Pennsylvania: Arrow Electronics, Inc,, Hall-
Mark, Pioneer Texas: Arrow Electronics, Inc,,
Components Plus, Hall-Mark, Lenert Co,, Inc.
Washington: Arrow Electronics, Inc, Wyle

Distribution Group Wisconsin: Arrow Electronics,

Inc, Hall-Mark, Taylor Electric Co. Canada:
Future Electronics, Inc.
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COMPONENTS
& PACKAGING

DATA-CONVERTER KIT. An
engineering sampler, this kit
contains a variety of 8- and
10-bit A/D and D/A converters. It
also includes a copy of the
company’s data-converter hand-
book (providing appropriate data
sheets) along with various
booklets and flyers dealing with
applications such as P interfac-
ing.

The kit contains 12 convert-
ers. The DAC complement.
includes two 8-bit ZN426E-8
units, two ZN428E-8 8-bit
wP-compatible devices with
latched inputs and two ZN429E-
8 8-bit designs.

Four ADCs are offered: two
ZN427E-8 8-bit units featuring
3-state outputs, one ZN432CJ-
10 fast 10-bit unit and the
ZN433CJ-10 10-bit monolithic
tracking converter. Two dual
8-bit ZN425E-8 A/D-D/A devices
complete the converter package.

All converters and literature
come housed in a 3-ring binder.
$85. Ferranti Electric Inc, 87
Modular Ave, Commack, NY
11725. Phone (516) 543-0200.

Circle No 170

ZIF CONNECTORS. Card-edge
designs with accumulated com-
pact 20-position modules, PB18
Series devices feature a
sliding-cam stick that sequential-
ly actuates individual contacts as

it is pushed through the unit.
Regardless of the number of
contacts employed, actuation
force equals 4.4 Ibs. The line
includes both top- and side-entry
designs. Housings are 15% GF
PBT, and the phosphor-bronze
contacts spec rated lifetime of
20,000 cycles. ITT Cannon
Electric, 666 E Dyer Rd, Santa
Ana, CA 92702. Phone (714)-
557-4700. Circle No 171

C-FRAME SOLENOIDS. Com-
pact general-purpose devices,
Series S26 units feature an
enclosed design that provides
coil and terminal protection. The
solenoids have pull-on-operate
forces >48 o0z and holding
forces to 72 oz. Standard
voltages for dc models equal 6,
12, 24, 110 and 220V; ac
designs have 12, 24, 120 and
240V requirements. Maximum
stroke equals 0.5 to 1 in. for
intermittent dc and ac models,
respectively. Coil power ratings
range from 7W to 21 VA,
depending on model. From
$1.82 (500). Potter & Brum-
field, 200 Richland Creek Dr,
Princeton, IN 47671. Phone
(812) 386-1000. Circle No 172

PRECISION TRIMMERS.
Housed in a 3%-in. package,
Model 1280 26-turn devices
spec setting accuracy of 0.05%.
Standard resistance values (with
+10% tolerance) range from
10Q to 20 k(). TCR specs at =15
ppm/°C over —55 to +125°C.
Load-life stability measures
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Among the good things that
come in small packages are
Wavetek's new Ultramin™ RF and
microwave filters. They'll reduce
weight and save valuable board
space when you're designing
circuits for anything that flies,

swims, or walks.

For example, our TS Series
covers the 25 to 500 MHz range,
yet weighs less than 0.046 ounces
and is only 0.36 inches in
diameter. The T8 Series is only a
little larger and covers the 10 to
1,000 MHz range. R and S Series

Use as directed for weight loss.

,\\‘

TYPICAL PERFORM

and ~1500 MHz)

hape factor=2.6:1

filters cover the tull 10 to 3,000
MHz range.

Rugged, low-mass Ultramin™
filters can be specified to meet
stringent requirements for
temperature, humidity, shock,
and vibration, including

MIL-E-5400, MIL-STD-202,

They're available in bandpass,
lowpass, highpass, and bandstop
designs. 0.01 dB Tchebychev
response is standard; other re-
sponses are available on request.

Write or call for our complete
Ultramin™ Series catalog. It's the
prescription you've been waiting for.

Wavetek Indiana, P.O. Box 190,
66 N. First Ave., Beech Grove, IN
46107. Toll free 800-428-4424; in
Indiana (317) 783-3221.

MIL-E-8189, and MIL-F-18327. WAVETE m

Circle no. 87 for demonstration
Circle no. 88 for literature
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1%AR max after 2000 hrs under
full-rated power of 750 mW at
25°C. The precious metals in the
units’ multifinger wiper are
alloyed for resistance to wear
and conductivity. Torque com-
pensation is provided for the
wiper's rider block. $2.92.
(1000). Delivery, stock to 8 wks
ARO. Vishay Resistive Sys-
tems Group, 62 Lincoln Hwy,
Malvern, PA 19355. Phone (215)
644-1300. Circle No 173

1/0 BOARDS. Designed to
facilitate the implementation of
the company’s Series 6 1/O
modules, MS-H Series boards
are available in 4-, 8-, 16- and
24-position configurations. De-
signed to fit standard relay racks,
they feature 5A fuses to protect
field wiring and loads, LED

status-indicator lights, de-
coupling capacitors and pads for
optional mass-terminated rib-
bon-cable headers. They also
provide sockets that can handle
10,000 insert/remove cycles,
solder masks and connector
compatibility with industry-
standard single-board comput-
ers. $22 to $102. Crydom
Div/IRC, 1521 E Grand Ave, El
Segundo, CA 90245. Phone
(213) 322-4986. Circle No 174

TEST SOCKETS. Offering 21
and 25 positions, respectively,
TS-21 and SB-25B-G strip
sockets are designed for burn-in
test applications. The TS-21
features long contact springs to
ease device insertion, while the
SB-25-G’s narrow profile (0.175
in. max) satisfies high-density

applications. Each unit can be
cut to any length and is available
with ratings of 150°C (beryllium-
copper gold-plated contacts) or
200°C (beryllium-nickel gold-
plated contacts). TS-21, $1.88;
SB-25B-G, $1.09 (1000). Robin-
son-Nugent Inc, 800 E Eighth
St, New Albany, IN 47150.

Phone (812) 945-0211.

>

Circle No 175

BANDPASS FILTERS. A line of
microminiature (0.14 in.%) eva-
nescent TE-mode designs,
Series FV devices cover 0.5 to
18 GHz. They employ two to 17

ECM-THE BEST SOURCE

FOR SUBFRACTIONAL HORSEPOWER
GEAR MOTORS

A remarkable book from a remarkable
company. ECM’s unique 14-pt. Application
Handbook takes all the guess work out of
subfractional horsepower gear motor
selection.

o ECM MOTOR CO.
1301 E. Tower Rd., Schaumburg, IL 60196
Please send me copies of the

A 312/885-4000
B . TELEX NO. 72-2476
new ECM Application Handbook.

(Please attach business card.)

ECM also offers more ways to satisfy your

requirements with low-cost custom designs.
Write today for your FREE copy of this
unique catalog. No cost. No obligation.

NAME

Application Handbook

Get more useable information from this
book about subfractional horsepower
gear motors in 10 minutes than from
any other source in twice the time.

COMPANY

ADDRESS

CITY STATE zZIP c2C

For more information, Circle No 89
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resonant sections, and you can
specify bandwidths from 4 to
70%. Standard RF terminals are
SMA jack connectors; however,
pins can be provided to permit
microstrip-circuit mounting.
From $250. K&L Microwave
Inc, 408 Coles Circle, Salisbury,
MD 21801. Phone (301) 749-
2424, Circle No 176

CABLE SLEEVES. Insultite
ITCSF flame-retardant heat-
shrinkable units and ITCSN
nonflame-retardant sleeves suit
aerial, underground and URD
direct-buried applications. Con-
forming to a wide range of
connector and splice configura-
tions, they offer shrink ratios as
high as 4:1 and a choice of
tubing sizes. Said to provide
tight-fitting and water-resistant

fits without cracking or splitting,
the thick-wall irradiated-cross-
linked-polyolefin sleeves come
with adhesive sealants or
uncoated. Standard cut lengths
range from 6 to 48 in. with
custom lengths also available.
Electronized Chemicals Co,
Burlington, MA 01803. Phone
(617) 272-2850. Circle No 177

| |

WORD-PROCESSING KEY-
BOARD. The standard ASR 33
operates in four modes: un-
shifted; shifted; control, which
generates the code for non-
printing functions; and control
shift. Standard features include

Clifton brushless dc motors
work hard for
more precise control.

Special
15-slot
configuration
for low
cogging

8 Ceramic
magnets
for

dependable service

Plus, you get:

Compact size
Easier
packaging;
better air

flow

Low cost
Inexpensive

to buy
and use

* Better speed control ® Fewer moving parts for better reliability
e No arcing—no brush dust e Optional control electronics pack-
age ¢ Performance customized to meet your needs

To review your
requirements; call
Carey Walter today at _itton
(215) 622-1000.

...We make it happen with motors

CLIFTON PRECISION®

Marple at Broadway
Clifton Heights, PA 19018

CP1055B

n-key or 2-key rollover, stepped-
keycap arrangement, repeat-
function optional keys for
assignment to any available
code and four function keys for
assignment to any of the 90
positions in the encoder. ITT
Datanetics, 10840 Talbert Ave,
Fountain Valley, CA 92708.
Phone (714) 549-1191.
Circle No 178

TRIMMER CAPACITORS. Suit-
ing hybrid-circuit applications,
these ceramic devices range
from 5 mm in diameter and 2 mm
thick to 3 mm in diameter and 1.5
mm thick. Available in substrate-
mounting and printed-wiring-
board-mounting models, they
come with values ranging from
0.5 to 2 pF to as high as 5 to 35
pF in the largest model.
Very-high-Q designs for UHF
and gigahertz applications are
also available. Voltage ratings at
25°C span 15 to 50V dc working
voltage. $0.68 (1000). Sprague-
Goodman Electronics Inc, 134
Fulton Ave, Garden City Park,
NY 11040. Phone (516) 746-
1385. TLX 144533.

Circle No 179

DETECTOR/PREAMP. For
fiber-optic data-communications
systems, Model MFOD404F
provides the functions of a
photosensitive diode detector
and a transimpedance amplifier
on the same chip. With a
responsivity of 30 mV/pW (at
V.=5V), the unit sustains data
rates to 10M baud/sec over
medium distances, is compatible
with the company’s MFOE103F
and -106F emitters and fits
AMP-compatible metal fiber-
optic connector barrels. $37.
Motorola Semiconductor
Products Inc, Box 20912,
Phoenix, AZ 85036. Phone (602)
244-4556. Circle No 180
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I never knew a
transient SUppressor

could work this well!

If you’re still
using MOVH...

It may be
that you

haven’t tried a
TransZorb.

Most people who are still using MOV’s just haven't tried our Trans-
Zorb transient voltage suppressors yet. It's true that MOV'’s cost a
little less than TransZorbs, but what kind of performance are you
really getting? What is the response time when a transient does
come along? Will the performance be the same after a few pulses,
or does it deteriorate? What happens to its breakdown voltage over
time? And, what happens to its clamping voltage when a pulse
does occur? If it exceed your maximum voltage ratings, your circuit
is in trouble, and you're not getting the protection you need...
at any price.

We can offer you the solid protection from transient voltages that
we think you want. And, we don’t hedge...maximums and mini-
mums are spelled out. We GUARANTEE our products, and have

for more than a decade. We have a standard product for almost
every transient problem. There are TransZorbs as low as 5 volts
for IC protection, 18 volt devices for automotive, 28 volt units for
aircraft, 115 and 220 volt suppressors for AC lines, and the list goes
on. And, TransZorbs operate from —55°C to +175°C. Just right for
those Military applications. Many are UL Recognized, too.

When it comes to guarding your circuits from transients, yes, you
do get what you pay for. If you want real protection, and not just
promises, consider TransZorbs. We think you'll be happy you did.
After all, isn’t your product and your reputation worth a little extra?
For complete information on our type of protection, call or write
General Semiconductor.

TransZorb®is aregistered trademark of General Semiconductor Industries, Inc.

< GENERAL
Qgg %@» SEMICONDUCTOR
% » INDUSTRIES, INC.

2001 West Tenth Place « P.0. Box 3078 « Tempe, Arizona 85281 « 602-968-3101 « TWX 910-950-1942

For more information, Circle No 91
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New Products

COMPUTER-SYSTEM
SUBASSEMBLIES

BOARD COMPUTER. Based on
an 8086 CPU, the Custom 86
single-board computer conforms
to the IEEE-P796 bus standard
(Intel’s Multibus). And because it
provides two breadboarding
areas, developing a product with
it allows designed-from-scratch
flexibility while maintaining the
shorter design cycle possible
with standard products.

You can use the bread-
boarding areas for additions

such as 128k of PROM, 64k of
RAM, A/D and D/A converters, a
high-speed 1/O bus or battery-
backed-up CMOS RAM. Con-
nections for the wC's control
lines, chip-select lines for PROM
and I/O, interrupt-control lines
and some prototyping intercon-
nections are brought out to the
breadboarding areas.

Both the address and data
lines come out fully buffered to
wire-wrapping pins. From $995.
Microbar Systems Inc, 1120
San Antonio Rd, Palo Alto, CA
94303. Phone (415) 964-2862.

Circle No 209

A/D MODULE. Digitizing as
many as eight separate differen-
tial analog inputs from such
devices as pressure and
temperature transducers for

How to power

your gas discharge

displays

Whatever plasma gas discharge display format you use, multi-segment,
bar graph, or matrix (up to 480-ch.), we can show you how to convert low
DC voltages to the 200—250 V DC levels needed. We make a complete line
of DC-to-DC converters, up to 25 W output. And we're ready to help with

your display power needs.

Send for your free copy: “Power supply finder chart for gas discharge
displays” And ask about our units for vacuum fluorescent displays, too.

< Power for
displays
Starts here!

S\

Subsidiary of Endicott Coll Co., Inc

-Vf Endicott Research Group.Inc.

Westview Station P.O. Box 128, Binghamton, N.Y. 13905
y 607-798-7846 TWX 510-252- 0155

For more information, Circle No 92
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instrumentation and data-
acquisition applications, this
4.5x6.5-in. card features 12-bit
resolution and gain variable from
2 to 1000. Conversion time
specs at 25 psec for low gains
and up to 320 psec for high
gains. Sockets are provided for
additional filtering, gain or
attenuation. The device handles
4- to 20-mA signals. $690.
Delivery, 4 to 6 wks ARO.
Giddings & Lewis Electronics,
666 S Military Rd, Fond du Lac,
WI 54935. Phone (414) 921-
9400. Circle No 210

COUNTER/TIMER CARD. An
STD Bus unit providing three
16-bit counter/timer channels
and six operating modes, the
fully programmable multichannel
Model 7309 features a crystal
oscillator, a tapped clock divider,
an 8-input multiplexer for each
channel and programmable logic
states at each clock, gate and
output signal. Configured inde-
pendently by the program, each
channel provides event counting
from dc to 2.5 MHz, marker and
square-wave generation, time-
interval measurements, one-
shot simulation with hardware
and software triggering, and
retriggering and repetitive inter-
rupt generation. Any channel
can interrupt after the nth
programmed event of loop
iteration. $145 to $195, depend-
ing on quantity. Pro-Log Corp,
2411 Garden Rd, Monterey, CA
93940. Phone (408) 372-4593.

Circle No 211
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Our new System 19/UniPak
lets you program most MOS
and bipolar PROM’S from
AMD, Fairchild, Harris, Intel,
MMI, Motorola, National,
Raytheon, Signetics and
Texas Instruments. UniPak’s
software assembles the program-
ming algorithm and selects the
correct socket for 16, 18, 20, 24
and 28-pin PROMS.

System 19/UniPak gives you
design and purchasing free-
dom. This means you can select
the best PROM for each application,
and you can second-source for the
best price and availability.

Semi-house approvals and
easy calibration help main-
tain higher device yields.
UniPak has earned written approv-
al from device manufacturers. And
easy calibration lets you keep per-
formance within PROM manufactur-
ers’ specifications.

jorithms shorten

g programmmg time enhanc-

ing System 19’s use as a pro-
duction tool. UniPak is the first
module to use a newly developed
algorithm which makes it possible to
program a 64K EPROM in less than
half the time it takes to program a
16K EPROM using standard
methods.

And the System 19/UniPak is
easy to operate, with a minimum of
operator training.

New System 19 conceptis
open ended to keep it state
of the art. The System 19 is
designed around a standard main
frame and plug-in modules.

For more information, Circle No 93

Modules available now include
the UniPak, a gang program-
ming pak for MOS devices,
and a series of programming
paks for logic devices and
individual PROM families.

23 communication
formats including six

for development systems.

Development systems, computers,
teletypes and CRT terminals inter-
face easily with the System 19. The
System 19 accepts micro-processor
instruction codes from Motorola,
Intel, Tektronix, Fairchild, FutureData
and other development systems
without intermediary equipment.

Let us show you the future.
The new Data I/0O System 19/
UniPak is available now. To make
arrangements for a demonstration or
to get your free copy of this valuable
32-page book, circle reader ser-
vice number or contact Data |/O, PO
Box 308, Issaquah, WA 98027.
Phone 206/455-3990 or TOLL
FREE: 800/426-9016. 4




New Products

TAPE CONTROLLER / FOR-
MATTER. A fully embedded
dual-density device, Model 1521
furnishes complete compatibility
with DEC’s TU10/TM11 tape
subsystems. It works with
LSI-11, -11/2 and -11/28 pCs
and with industry-standard
reel-to-reel  transports that
operate to 75 ips. You can
switch-select recording in NRZ
format at 200 to 800 bpi or in PE
format at 1600 bpi. Self-test and
subsystem diagnostics are
included in firmware. $2025 (25).
Datum Inc, 1363 S State College
Blvd, Anaheim, CA 92806.
Phone (714) 533-6333.

Circle No 212

A/D CONVERTER. Featuring
—72-dB total harmonic distortion
and —72-dB intermodulation
distortion, this unit runs from
either an external (Model

ADC-4450) or an internal clock
(Model-4452). Twelve-bit resolu-
tion and 1.5-psec conversion
time suit it for wuse in
digital-signal-analysis instru-
ments such as spectrum
analyzers and FFT equipment.
Packaged in a 2X4Xx0.4-in.
module, the converter provides
six unipolar and bipolar input
ranges. $99 (100). ILC Data
Device Corp, 105 Wilbur PI,
Bohemia, NY 11716. Phone
(516) 567-5600. TWX 510-228-
7324. Circle No 213

ANALOG-INPUT BOARD. BLC-
8715 contains an 8085 CPU with
1k bytes of RAM, a 64k-byte
address space and sockets for
up to 4k bytes of user-
programmable ROM/PROM.
The unit also features an RS-232
serial interface, 22 programma-
ble digital I/O channels and 16
single-ended and eight differen-
tial channels, software configura-
ble in any mix or sequence.
Analog inputs can be sampled at
rates up to 25 kHz; the board can
also perform digital processing
and storage. BLC-8915 firmware
permits rudimentary program-
ming and debugging. A complete
source-object listing is included
in the firmware manual. $1120
(100). National Semiconduc-
tor, 2900 Semiconductor Dr,
Santa Clara, CA 95051. Phone
(408) 737-5000. TWX 910-339-
9240. Circle No 214

For Intelligent Disk Storage

Choose A
Model 400 Mini-Floppy Disk
From Columbia Data

Our Model 400 is more than just a mini-floppy recorder with 180 Kbytes of random
access storage. The 400's Z80 based microcomputer provides file management and
operator prompted editing to build and interrogate files...and it s all done with context
comparison for file search and linked lists for file construction. So you don't have to
be a programming wizard to operate the 400.

With its dual RS-232 ports you can insert the Model 400 between your computer.
or modem and a remot port hasi

COLUMBIA

A PRODYCTS

COLUMBIA




Heinemann has it. NOW!

A resettable pushbution
circuil protector-

~ small size,

small price.

We call it the Re-Cirk-1t® protector. You'll
call it the perfect replacement for those
old-fashioned cylindrical fuses and
fuseholders.
The Re-Cirk-It protector looks like a con-
ventional %” fuseholder. In fact, it installs
in the same panel space. But that’s where
the resemblance ends. Your customer will
never have to worry about blown fuses
with the Re-Cirk-It protector. Or nui-
sance tripping caused by normal starting
surges. A white band signals when it’s
tripped, with reset as easy as pushing a
button. No bothersome fuses to replace.
No unnecessary and expensive service calls.
Of course, the Re-Cirk-It protector is UL-
recognized and CSA-approved. Current ratings
from 0.25 through 15A at up to 250Vac and 32Vdc
are available at your Heinemann distributor’s.
Don't re-fuse. Re-Cirk-It! Request Bulletin KD-4001.

The only independent manufacturer of fully-magnetic circuit breakers.

We serve you better.

<>HEINEMANN

TRENTON, NJ 08650

¢ Heinemann Heinemann worldwide: Factories in U.S.A., Canada, Europe, South Africa, and Australia. 7273 A

For more information, Circle No 95
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Selection considerations
for reed switches
Dimensional drawings accompa-
ny specs for a line of reed
switches in an 8-pg catalog.
Included is data on dry-reed
switches in miniature Form A,
standard-size and miniature
Form C configurations and on
miniature Form A and Form C
mercury-wetted devices. A
stocking-range chart provides
data on pull-in sensitivities
available for standard, selected
or tightened ampere-turn toler-
ances. The guide explains terms
pertinent to reed-switch use,
including “voltage hold-off” and
“actuate time,” and also pro-
vides a cross-reference/applica-
tion-guide chart. Hamlin Inc,
Lake and Grove Sts, Lake Mills,
WI 53551. Circle No 215

Handy reference

highlights LED lamps

A full-color wall chart features a
line of green, amber, red and IR
LED lamps. lllustrations of
components accompany data on
device shapes, mechanical
dimensions and ordering infor-
mation. The reverse side

provides specs for photocoupler
and photointerrupter devices,
detailing external dimensions,
pin connectors and applications;
and photosensors, outlining
metal-header, molded and
ceramic-header types. NEC
Electron Inc, 3120 Central
Expressway, Santa Clara, CA
95051. Circle No 216

Assortment of control

and measurement devices
The 1000-pg “Data-Acquisition
Components and Subsystems
Catalog” contains product data
sheets and tutorial sections and
includes information for more
than 500 standard data-
conversion products, op amps,
linear test systems, signal-
conditioning products, computa-
tional circuits, subsystems for
measurement and control and
power supplies. Including a list
of the firm’s technical publica-
tions, it provides specs and
application information for a line
of products ranging from

‘monolithic ICs to complete

system-level products. Analog
Devices, Box 280, Norwood,
MA 02062. Circle No 217

Using a magnetic-

tape controller

A 2-pg illustrated data sheet
describes the TC-131, a single-

board dual-density magnetic-
tape controller for use with the
DEC PDP-11 computer family. It
details the unit's performance
range, highlighting features such
as the unit's 33-word data buffer,
which allows the controller to be
placed anywhere on a Unibus
without consideration for bus
priorities, and the ability to read
and write on the fly. Western
Peripherals Div of Wesper-
corp, 14321 Myford Rd, Tustin,
CA 92680. Circle No 218

Data on line of

UPS systems

Data sheets highlight features
and options for a line of
uninterruptible - power - source
systems rated from 25 to
150 kVA and include specs for
units that utilize a reserve
battery bank for standby
emergency power. They also
detail standard panel metering,
which includes an input voltme-
ter and ammeter; a battery
voltmeter and ammeter; and an
output/bypass voltmeter, amme-
ter and frequency meter. Each

-2-pg sheet details operating

specs, including input and output
voltages, static and dynamic
regulation figures, overload and
short-circuit limits and operating-
temperature range. Sola Elec-
tric, 1717 Busse Rd, Elk Grove
Village, IL 60007.

Circle No 219
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PRODUGT MART

This advertising is for new and current products.

Please circle Reader Service number
for additional informnation frorn manufacturers.,

WRITE OR CALL FOR SAMPLE

3
Put a low cost temperature
gauge on everything.

The center spot on a Tempilabel® Temperature Monitor turns black
when the surface to which it is affixed reaches the specified tem-
perature for that label. Reliable Tempilabel® monitors are available
with single spots or with multiple spots with pre-determined incre-
ments of ratings for monitoring safe operating temperatures.
Tempilabels ° are self-adhesive and may be removed and attached
to reports for permanent records. Temperature ranges: 100°F
(33°C) to 600°F (316°C). 1% accuracy guaranteed. Monitors
with1, 4, 6 or 8 ratings on each with various increments. Priced as
low as 10¢ each. Write or call for free sample. Circle number below

for catalog & prices. ﬁ"
Temp
Division, Big Three Industries, Inc.

So. Plainfield, NJ 07080. (201) 757-8300. Telex 138662.
For more information, Circle No 130

200 WATT SWITCHING POWER SUPPLY

New line of 200 watt triple output switching
power supplies is already UL recognized. A
triple output model 20E5/+ 12 delivers 5V at
30 amps and =12 or =15V at 1 amp. All units
are available from stock. Features include a
dual AC input 100-132/200-260VAC, line and
load regulation of 0.2% and 0.3% respectively
overvojtage protection, and 16ms carryover.
Size is 4.92” X 10.5” X 2.25". Prices start at
$240. For applications assistance and Data
Sheets call (213) 707-0120. NORTEL, 31149 Via
(g:fslisr:as—Bldg. 608, Westlake Village, CA

For more information, Circle No 131

OMNI GRAPHICS 8-10 TRANSFORMS YOUR
TI MODEL 8-10 INTO A HIGH SPEED PRINTER-
PLOTTER
¢ Rester Graphics
2 Plotting Modes 1584 x 792 per page
Programmable Expansion in Print and Plot
You load your own 75-character software font.
All standard ASC11 character 150-cps
Bidirectional print and plot selectable 110 to 9600
board RS-232 interface
* No electrical or mechanical mods
Maintains all 8-10 functions
Standard paper and built-in self test
PRICE $695.00
ANALOG TECHNOLOGY CORP.
15859 E. Edna PI., Irwindale, CA 91706
Phone (213) 960-4004

For more information, Circle No 132

PROMOTE
NEW
LITERATURE
AT
LOW COST

To advertise in Product Mart
Call Joanne Dorian
212/949-4445

12v DC PRINTERS—40 COLUMN—IMPACT
Rugged, low cost, simple, dot matrix line
printers designed for portable and mobile
uses. Speed to 120 LPM. Cassette ribbon.
Multicopy. PATENTED SOLENOIDS. Limited
graphics. The 12 volt controller board has 96
char set and takes parallel or serial inputs to
9600 baud. The mechanism is rated for —20°C
to +60°C. The R.O. terminal has optional 110v
P.S. DATA MACHINES INTERNATIONAL, INC.,
Ghent Square, Bath, Ohio 44201. 216-666-6789.

For more information, Circle No 133

DC-TO-DC CONVERTERS FOR DISPLAY
POWER SOURCES. Series 200Z converters
change low-voltage d-c inputs to higher voltage
d-c outputs. For use in cash registers and
scales, time-keeping devices, automotive in-
strumentation, etc. Types for powering gas
plasma digital display to 0.4” high, and for
larger readouts to 0.7” high. Write for Bulletin
41510B to Sprague Electric Co., 491 Marshall
St., North Adams, Mass. 01247. (413) 664-4411.
For more information, Circle No 134

To advertise in Product Mart, call Joanne Dorian, 212/949-4445
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“We stock 150 different analog I/0 boards and guarantee
delivery in five days.We're turning this business upside down!

)

Fred Molinari, President

By our competitors’ standards, we run a
pretty unorthodox operation.

We stock all the analog I/0 our cus-
tomers need, and we deliver it quickly.

Some of our boards are unique. Many
are technically better than their “equivalents”
and less expensive to boot.

In fact, we offer the widest selection
of high accuracy, high resolution DAS boards
in the business.

We stock more Multibus™ compatible
DAS than Intel or National. Even some
advanced models with on-board intelligence.
More LSI-11 and PDP-11 DAS than DEC.
And our prices are lower.

We can deliver dual height boards for
LSI-11 and quad-size boards with features no

one else has. Like DMA,
125KHz throughput to memory,
isolated low level, 64
channel analog input capability and DEC compatlblhty
. What’s more, we have an extensive software library to tie it all
together. A new catalog to make ordering easier. And free diagnostics
and user manuals.
The performance of our PDP-11 Unibus™ analog boards is also un-
equalled, thanks to isolated low-level, DMA 1/0, 64 channel analog
input capability, DEC compatibility, and 8 channel analog outputs.

Whether your application is laboratory or industrial, we offer
you the means to upgrade your system quickly.

Unlike our “competitors; we’ll never leave you hanging.

Data Translation, 100 Locke Drive, Marlboro, Mass.
01752, (617) 481-3700, Telex: 951646. In Europe: Data Trans-
lation Ltd., Rockwell House, 430 Bath Road, Slough,
Berkshire/England SL16BB (06286) 3412. Telex: 849862.

We stock the industry’s widest selection of microcomputer analog
1/0 systems for DEC LSI-11 and PDP-11, Intel Multibus, Mostek/
Prolog STD Bus, Zilog, and Computer Automatlon

DATATRANSLATION

SALES OFFICES: AZ 602-994-5400; CA 213-681-5631, 415-965-9394; CO 303-371-2422; FL 305-748-9292, 813-725-2201; GA 404-455-7222; |L 312-960-4054; IN 317-788-4296;

MA 617-481-3700; MD 301-636-1151; MI 313-437-0816; MN 612-441-6190; NC 919-723-8102; NJ 609-428-6060; NM 505-292-1212, 505-524-9693; NY 516-488-2100, 607-722-9265;

OH 513-253-6175, 216-659-3138; OK 405-528-6071; OR 503-297-2581; PA 412-327-8979; TX 512-451-5174, 214-661-0300, 713-780-2511, 512-342-3031, 713-988-9421; UT 801-466-6522;
WA 206-455-5846; CANADA 416-625-1907

MULTIBUS is a trademark of Intel Corp. UNIBUS, PDP-11, and LSI-11 are trademarks of Digital Equipment Corp.

For more information, Circle No 96
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Data on modules
and controllers
A 6-pg brochure describes the
180+ line of CPU, memory and
I/O modules and controllers
designed and manufactured for
use in harsh industrial environ-
ments. According to the bro-
chure, the series features
increased mechanical and elec-
trical integrity and greater
tolerance of temperature, humid-
ity, vibration and contaminants
than its predecessors. Specs for
product performance and testing
are included. Xycom, Box 984,
Ann Arbor, MI 48106.

Circle No 220

Detailed specs for
coaxial connectors
A 16-pg catalog details 250
standard BNC coaxial devices
and illustrates four lines of
clamping field-serviceable units
(improved and standard Wedge-
lock, Wedge-eze and improved
V groove) and three lines of
crimping devices (improved
Econo-crimps, X units and
Econo-crimps). It describes
connectors qualified to MIL-C-
39012 as well as pc-board,
isolated-ground and RF termina-
tions. Automatic Connector
Inc, 400 Moreland Rd, Com-
mack, NY 11725.

Circle No 221

10N IMPLANTED
Tuning Diodes 2 to 300 pF

Design in Implion® hyperabrupt and abrupt tuning diodes
which offer superior capacitance swings, reproducibility and reliabil-
ity. Tailored for octave or linear tuning in communications and test
equipment.

Send for our catalog including selection guide and electrical

characteristics as well as information on PIN diodes and low voltage
avalanche zener diodes or call 617-273-1730.

lﬁGWEIecm icsConp. =

SOUTH D STREET BURL/ IGTON, MA 01803
e

For more information, Circle No 75
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Made to order -
to OEM configurations.

Chapman SM Bar: the state of the art, shockless micro,
electrostatic eliminator that outperforms any shockless
bar on the market today. Can be built for your equip-
ment, for specific applications, to your specifications.
Already proven in high speed computer printers, forms
bursting equipment, decollators, sorters, copiers, and
other paper handling applications. Available with
mounting studs, shielded cable, special connectors,
and right angle cable.

Large volume orders, custom OEM configurations, and
quick turn-around time — a Chapman Corp. specialty.

Call or write for
our new catalog.

3 P.O. Box 427

Portland, Maine 04112
. USA.
3 (207) 773-4726

For more information, Circle No 76
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Custom Switches!
If you buy,

specify or use
them and want

a better price,
higher quality or
faster delivery,

let Tricon quote
onh your needs.

Tricon is a specialized manufacturer of
custom switches. That'’s all we do...make
switches and try to save you time, trouble
and money. Let us look at your prints and
quote on your needs.

TRICON INDUSTRIES, INC.

2325 Wisconsin Avenue
Downers Grove, IL 60515

Phone: (312) 964-2330

For more information, Circle No 98

Literature

Characteristics of

coaxial switches

A 20-pg illustrated catalog
details a coaxial-switch line that
covers the 0 to 18-GHz range
with rotary, bladed and
Dynaform-type units in a variety
of configurations. A functional
selection chart summarizes the
products. Switches are grouped
by frequency ranges and further
categorized by function, size and
general characteristics. Specs
and line drawings, circuit/
schematics and ordering infor-
mation complete the brochure.
Amphenol North America Div,
2122 York Rd, Oak Brook, IL
60521. Circle No 222

Track down quartz-

crystal companies

The “1980 Quartz Crystal
Industry Guide and Directory”
contains listings of manufactur-
ers in that field and includes
names of management person-
nel as well as data on number of
employees, size of facility and
products manufactured. Listings
are cross referenced by product
category (eg, chemicals), chief
executive and plant location. A
bibliography concludes the
65-pg book. $35 (plus $1.95
postage and handling) for
annual subscription, which
includes 6-month updates. GSM
Inc, Box 10121, Ft Lauderdale,
FL 33334. INQUIRE DIRECT
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RXO02 compatibility;
price and delivery!

LSI-11 and Software Compatibility
PDP-11 Compatibility e Complete software and media
e Single board controller/interface compatibility
® Unibus quad height card or Q-Bus e No changes to device drivers
dual card required
® 2901-based controller with 2 years ¢ Many CRDS customers use RT-11,
field experience RSX and UNIX*

Double/Single-Sided

® Your choice of single or double
sided drives

® Double sided drives have write
current switching and read filter
switching to compensate for peak

shift
User-Oriented Diagnostics
® Complete test of system and Q-Bus
® User-oriented menu-driven
e Written in higher level language
® Optional storage of error report
The FD-311 Dual Floppy System is the per- All control/interface electronics are con-
fect plug replacement for your RX02, in tained on a single card using only a half
half the space and at up to 30% savings. quad slot of the Q-Bus backplane. A single
It provides complete instruction set/media quad slot is all that is required of the
compatibility with DEC’s RX02 for both the Unibus backplane.
PDP-11 and LSI-11 series. You can get FD-311’s in as little as 30
The attractive, furniture-quality 5" days ARO, for as little as $2,700 in quanti-
enclosure houses two floppy disk drives, ties of ten.
each providing up to 512K bytes of format- RXO02 compatibility, price and delivery . . .
ted storage, plus necessary power. Over 1 all wrapped up in a neat little package from
megabyte per drive available with double- CRDS. Call or write for details. Today.

sided drives.

Charles River Data Systems, Inc.

4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523

*UNIX is a registered trademark of Bell Laboratories.

For more information, Circle No 99
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H Victor Drumm
Executive Vice President
and Publisher

Boston, MA 02116

(617) 536-7780

NEW YORK CITY 10017

George Isbell, Regional Manager
Bill Segallis, Regional Manager
205 E 42nd St (212) 949-4423

BOSTON 01880

Richard Parker, Regional Manager
Hal Short, Regional Manager

1 Lakeside Office Park

Wakefield, MA 01880

(617) 246-2293

PHILADELPHIA 19087

Steve Farkas, Regional Manager
999 Old Eagle School Rd
Wayne, PA 19087

(215) 293-1212

CHICAGO 60521
Clayton Ryder, Regional Manager
Charles Durham, Jr
Regional Manager
15 Spinning Wheel Rd
Hinsdale, IL 60521
(312) 654-2390

CLEVELAND 44115
Charles Durham, Jr

Regional Manager
1621 Euclid Ave
(216) 696-1800

DENVER 80206
John Huff, Regional Manager
270 St Paul St (303) 388-4511

SAN FRANCISCO 95008

Hugh R Roome, Vice President,
Jack Kompan, Regional Manager
Sherman Bldg

3031 Tisch Way, Suite 1000

San Jose, CA 95128

(408) 243-8838

LOS ANGELES 90036
Charles J Stillman, Jr

Regional Manager
5670 Wilshire Blvd
(213) 933-9525

IRVINE 92715
Ed Schrader, Regional Manager
2021 Business Center, Suite 208
(714) 851-9422

TOKYO 106 JAPAN
Tomoyuki Inatsuki

TRADE MEDIA JAPAN INC
R212, Azabu Heights
1-5-10 Roppongi, Minato-ku
Tel: (03) 585-0581

Telex: J28208 MEDIAHS

CAREER OPPORTUNITIES
Eastern US

Kathy Huestis

221 Columbus Ave
Boston, MA 02116
(617) 536-7780

Western US

Diane Smith

5670 Wilshire Blvd

Los Angeles, CA 90036
(213) 933-9525
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30 applications
for relays and switches
A 12-pg booklet describes
applications for mercury-film
relays and switches and
mercury-actuated tilt switches. It
includes specs for nominal -coil
voltage, coil resistance, operat-
ing and release times and
vibration and shock resistance.
lllustrations accompany the
application examples. Fifth
Dimension Inc, 801 New York
Ave, Trenton, NJ 08638.

Circle No 223

More than 750
technical titles
A 96-pg catalog describes
technical and “how to” books
available on topics such as
energy, computers, robotics,
electronics hobbies, electronic
music, test equipment and
servicing and engineering refer-
ence. A text summary and prices
for hardbound and paperback
copies accompany each entry.
TAB Books Inc, Blue Ridge
Summit, PA 17214.

Circle No 224

Using MOSFETS in

dc/dc converters

App Note 933 investigates the
use of parallel power MOSFETs
as the controlled switch in
high-frequency, high-voltage
and high-power dc/dc power
converters. The 12-pg booklet

compares the advantages of
using MOSFETs rather than
bipolar junction transistors in a
constant-frequency, 2-winding,
voltage or current step-up
energy-storage circuit. It also
describes the operation of
paralleled MOSFETs and the
effect on circuit performance of
stray circuit inductances in a
dc/dc converter. Circuit models
that lead to a quantitative
analysis and to a computer-
simulation study of circuit-
parameter variations are also
presented. International Recti-
fier, Semiconductor Div, 233
Kansas St, El Segundo, CA
90245. Circle No 225

Escatating
line

costs.
eating away at
your budget?

ot

& & r

¥

Capabilities of a
statistical multiplexer
A 6-pg brochure describes the
Micro700 Band Splitter, a
4-channel synchronous time-
division multiplexer designed to
achieve data-transmission econ-
omies with DDS circuits or over
regular telephone lines by
splitting the available data
between several terminals. The
publication provides specs on
the unit, which permits up to four
synchronous data terminals to
share one telephone line or DDS
link operating at speeds to
38,400 bps. Micom Systems
Inc, 9551 Irondale Ave, Chats-
worth, CA 91311.

Circle No 226
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The World’s Largest, Best-Attended Electronics Manufacturing Exposition

Conference/Exhibition

Plus the ; :
semiconductor

symposium & exhibits

hybrid )
microelectronics

symposium & exhibits

¥

FEBRUARY 24-26, 1981 Anaheim Convention Center, California

Presenting solutions to
manufacturing problems in
PWB fabrication, circuit
assembly, hybrid
microelectronics,
semiconductor processing
and electronic testing

Plan NOW to Participate

SUPPLIERS: For information on exhibiting,
telephone (312) 263-4866, or write The
Kiver Organization, 222 W. Adams St.,
Chicago, IL 60606. Telex 256148

SHOW VISITORS:
Use the coupon below

SPONSORED BY
Electronic Packaging and Production magazine
Semiconductor International magazine
The International Electronics Packaging Society

American Society for Quality Control,
Electronics Division

The California Circuits Association
The Arizona Printed Circuits Association

ORGANIZED BY
The

Kiver Organization

222 W. Adams Street, Chicago, lllinois 60606
(312) 263-4866 Telex 256148

@ A Cahners Exposition Group Company

OVER 1,400 DISPLAYS
including a separate area on the exhibit floor
devoted exclusively to the

“Electronics Testing Center”

PRODUCTIVE TECHNICAL PROGRAM
PWB Fabrication/ Production

Artwork Design & Generation, Etching, Screen
Printing, Cleaning (aqueous and solvent), Materials
flex circuits and multilayers)

Hybrid Microelectronics and Semiconductor
Processing

Vacuum Deposition, Laminar Flow, Wafer
Processing, Micro Lithography, Laser Trimming
and Marking

Automated Assembly/Packaging

Component Insertion Machinery, Soldering,
Component Trimmers, Lead Cutters, Connector
Technology

Electronic Testing

ATE Systems

Wire Harness Cable Testers, QC/QA Inspection,
Microcircuit IC Testing

Management Workshop

“Managing Human Resources”

e S D P T () SN N GRS N S O IS
rTO: The Kiver Organization

l 222 West Adams Street, Chicago, IL 60606 I
O Please send me application for FREE admission to the
I exhibits at NEPCON WEST '81 and include details on l
I the Technical Program I
I Name — I l
: Tite =« R SRS :
I Company_ — - S e oa l
: agress. = -~ = = — I
l City___ e = o Den o BT _Zip. =
l Telephone (— ) B I

For more information, Circle No 100

EDN JANUARY 21, 1981

209




CAREER OPPORTUNITIES
RECRUITMENT ADVERTISING

Rates 7-DCIY Closing (Prior to Issue Mailing Date)

?;0 per1%olu(r4nn ilnch. ?olurr)m width Issue Date Mailing Date Closing Date
" x 10”. (4-column/page
Full page: $2,400 (1% B & W) FEBRUARY 4, 1981  JAN. 23 JAN. 14

. ; FEBRUARY 18, 1981 FEB. 6 JAN. 28
Circulation MARCH 4, 1981 FEB. 20 FEB. 11

Over 113,000 engineers and engi-
neering managers in all segments
of the electronics industry.

Recruitment Hot Line Telecopier Number Mail Film to
Kathy Huestis

(203) 327- (203) Cahners Publishing Co.

221 Columbus Ave.

6772/6746 324-9436 Boston, Ma 02116

. (617) 536-7780
Call your ad in— Send the copy by Fax— .. couetcontct
we’ll set the type at no charge. we’ll do the rest. PR T

Western Regional Manager
CAHNERS PUBLISHING CO.
5670 Wilshire Blvd.

Los Angeles, Ca. 90036

(213)933.9525
% ELECTRONIC $ ( i gl
@ 7 W EHSMIEERS :: Access GrouP: e
. R A
g We have over 50 years experi- The POWGI"U' As one of the nation’s most
& () £ ence in placing professionals in ource respected recruitment firms
g allengineeringdisciplines witha for high technology indus-
special emphasis on electronic Access Group, staffed by degreed tries, we can offer you a wide

Corporate Rooruiting
Nationwide Electronic

engineers representing clients
nationwide, seeks top professionals
in design, development, and manu-

professionals. Your career move

q

[

[

1 variety of opportunities, all
should be an A-1 priority. Work-‘

B

(

[

[

[

[

fees, interviews, and relo-

Specialists ing with profesgionals can' in- facturing. Al technical discipiines— cation paid by our many na-
Dead Ended? sure that. Your skills are our all industries. tional client companies
""" 4 trade at Nationwide. g f most ;
Low Sa/ary9 Free 1980 salary survey. Call or OIMG: 0 OUT THOSL proLs
...... . ee salary survey. client company needs follow

NATIONWIDE BUSINESS . s
SERVICE write one of our regional offices.

..... No Challenge?
Let us work for you
Send us your resume .

145 State St., Suite 310 Software Engineers, all levels

v o to $47,000
Springfield, MA 01103 { THE H
5 CCESS ardware Engineers, all levels
in Our 43rd Year 4 GRoUP, MC. t0 $45,000

or... ) ; ‘
\ — — Quality Engineers, Electronics
Call me & let’s talk to $37,000
Manufacturing Engineers
LET US WORK FOR YOU Northeast 179 Allyn Street, t0 $35,000
All e F : CONSULTING Hartford CT 06103 (203) 527-9107 :
positions Fee Paid NY/Mid-Atl/SE Box 3267, Our clients include many of
. ) ENGINEERS W e aaote OT.06005 (203) 358 1168 the “*big name'" and smaller
26949 ' hagrin Halovard LONDON ENGLAND Cas Vegas, NV 85114 (702) 731-2007 fast growing companies in
® 7 L U e 44782 Affiliate offices in 120 cities n: : .
Heachiwcedd, X fire: B47EL 0 cities nationwide. th
w7 / o 2y : All positions fee paid—confidential e Commerclal' SCIeﬂf!f!C_
/216 / 465 -5/00 We need a U.K. based Engineer [ = and defense industries, with
with control and software a specialization in the mini
experience to design and specif B and micro computer fields
SEARCH NORTHWEST, INC. iiplec-Loanl bl DESIGN ENGINEERS . .
control and instrument systems
A Professional Recruiting Agency for th t d allied PROJECT ENGINEERS. . . Dick R
S.W. 5in-Suilg 825 for the water and allie ANALYTICAL ENGINEERS . .. ICK Ray
Portland, Oregon 97204 industries. As one of the country's leading high career Consultants
CRITICAL NEED OPENINGS: Good Sal technology recruiting firms, we are in an
Engineering Managers (2) to S40K + ood Salary and Bonus Scheme ideal position to represent you in your 540 Meadow St. Ext.
=L SOOITRE T Aot g e s oy ou chr Agawam, MA 01001
Principal Development Engineers (4) to $42K companies, we dedicat Ives ti ¢
— Acoustic Data Management bl e R flnm'rj\g llhe uvr\w/:qug s(wctiaeuglrj\rggsvle:ugea to 413-789-0907
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g Maric Henalod Send resume to: the computer, instrumentation, electro- 6" ovgﬁm‘o“o'
Cabling Systems to $32K optics, communication, radar and BCW X Our 12 Offi in N R
— Shipboard/0ff Shore H EAP & DIG BY industries, we cover ALL areas of F;” :p;p'alizwes' "(i Al("l :P" s alml
expertise. Send your resume for a + Specialize in Control Systems, In-
FOR CONFIDENTIAL CONSIDERATION, 44, Wallington Square, professional, confidential representation § strumentation. Fiectronic Design, ana
PHONE: Wallington Ih(m:%houtme country. All candidates Engineering positions from 18 to 40K.
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The Zenith Microcomputer.

Engineers
Compare the positions.

MEMORY PRODUCTS

Systems interfacing for state-of-the-
art memory devices.

FIRMWARE

Development of real time
code for a wide variety
of microprocessor based
products.

MECHANICAL

Design of large volume
mechanical systems using
high technology materials.

N

DISPLAYS

Development of high resolution alphanumeric
and graphic CRT monitors and interfaces.

I1/0 DEVICES

Design of interfaces for keyboards,
printers, communications networks.

DISK PRODUCTS

Design of systems for high den-
sity fixed and flexible disc
products.

vl

ANALOG POWER
SYSTEMS

Design of analog/switching
power supplies, RF interfaces
A/D-D/A converters.

}gﬂ’l systents

Then compare the opportunities.

In terms of project challenge, state-of-the-art technology
and ground floog potential, you'll find the opportunities
at Zenith Data Systems incomparable. For example, take
the Zenith Data Systems Z89 microcomputer...with
dual Z80 microprocessor control, 64K of user RAM,
100K storage built-in, 12" diagonal CRT ...only one of
the new microcomputer, peripheral and software prod-
ucts we've developed.

Pure Innovation. .. Solid Zenith Quality
AND JUST THE BEGINNING!

Join us in the forefront of one of our most innovative
phases. You’'ll find corporate wide impact and mobility,
exceptionally stimulating project oriented environment
and the incomparable lifestyle of St. Joseph, Michigan.

Housing is still affordable here, a year-round resort area,
just 90 miles from Chicago. Compare it all ... then CALL
COLLECT, or send a resume in complete confidence to:

Mike Wakefield
616/982-3673

ensrw | data
= |systems

A Wholly Owned Subsidiary of Zenith Radio Corporation
Hilltop Road / St. Joseph, MI 49085

An Equal Opportunity Employer m/f/h
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AVCO SYSTEMS
AVCO PEOPLE
A PRODUCTIVE RELATIONSHIP

The rapidly growing AVCO ELECTRONICS DIVISION is a successful division of the billion
dollar AVCO CORPORATION. AVCO'’s people have worked on a variety of projects,
including the design and installation of the world’s largest and fastest real-time computer
data acquistion network systems and the largest hierarchal industrial test system.

AVCO ELECTRONICS DIVISION is seeking engineers for various assignments. The varying
nature of projects that we design, develop, and manufacture requires that we find that
effective combination of technical know-how and “hands-on” experience that will get the
job done. AVCO wants to give you stimulating work while producing

quality systems.

SYSTEMS HARDWARE ENGINEERS

State-of-the-art techniques give us an edge in the highly competitive field of
Computerized Control and Data Acquistition. AVCO has immediate openings for
systems engineers with three years experience in digital logic design and
mini-computer interface.

A BSEE is required as well as experience in writing proposals to technical
specifications and estimating engineering cost.

SYSTEMS SOFTWARE ENGINEERS

State-of-the-art techniques are required by our customers who need
custom systems for their application. We need people with two or more
years of experience in scientific applications.

Requires a degree in electronics, mechanical engineering, physics,
or math and a background in FORTRAN and assembly languages.
Programmer/Analysts need experience in real-time process control
systems. Distributed processing experience on DEC and MOD-
COMP equipment is desirable.

COME TO THE CITY BETWEEN THE MOUNTAINS AND THE RIVER
AND LIVEIN AN UNBEATABLE SUNBELT COMMUNITY WITH MULTI-
RECREATIONAL AND CULTURAL DIVERSIONS.

FOR CONSIDERATION, CONTACT THE PERSONNEL MANAGER: /

VAVCO
ELECTRONICS DIVISION

4807 Bradford Drive
Huntsville, Al 35805 /
Telephone: (205)837-6500 or (800)633-72024

Equal Employment Opportunity and Affirmative Action Employer
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(Senior Semiconductor Technologist;
Logic Design Engineer)

Join Digital’s Large Systems Engineering Group at
our modern facility in Marlboro, Massachusetts. You’ll
contribute to the planning and engineering of mid-size

to large 32-bit VAX Systems and the 36-bit DECsystem-10
and DECSYSTEM-20 system family products.

You’ll also enjoy a fully competitive salary, generous
benefits, outstanding advancement opportunities and
relocation assistance to Marlboro—a relaxed New England
community that’s near all the recreational, cultural and
educational activities of the greater Boston area.

E SYSTEMS ENGINEERING

SENIOR SEMICONDUCTOR TECHNOLOGIST

You should be an experienced semiconductor technology
engineer who wants to research and evaluate state-of-the-art
high-speed/integrated circuit technologies and play a key
role in formulating plans for Digital’s next family of
mainframe computers. Duties will involve making presen-
tations to management and interfacing with IC vendors.

Position requires an experienced circuit designer with
in-depth knowledge of at least one high-speed, bipolar
IC semiconductor technology, from both a design and
process standpoint. Additional experience in logic design
and partitioning, packaging, power, and cost analyses
would be a plus. Good communication skills, particularly
in working closely with logic, systems, reliability, and
packaging engineers are essential.

LOGIC DESIGN ENGINEER

You will be responsible for designing an important
component of a very high-speed state-of-the-art digital
computer. Additional involvement will be in the design
and implementation of key elements of the CPU, including
familiarization with design simulation and implementation
of tools and debugging techniques,

Position requires a professional with a B.S.E.E.
or equivalent and a record of success in logic design.

For more details on the future you can start building
with Digital, a $2.3 billion world leader in the computer
industry, send your resume and salary history to: H. Michael
Boyd, Digital Equipment Corporation, Dept. G-121 3847,
200 Forest Street, Marlboro, MA 01753.

We are an affirmative action employer.

We change the way
the world thinks.

EDN JANUARY 21, 1981

DISK DRIVE
OPPORTUNITIES

Marketing/Business Planning
Applications Engineers
Field Service Engineers

Training/Instruction
Digital Engineers
Servo Engineers

Read/Write Engineers
LSI Designers
Power Supply Engineers
Manufacturing Engineers
Quality Engineers

L.T. Consultants represents only Disk Drive
companies. This is your exclusive source for
complete Disk Drive consultation on over
80 Disk Drive companies located throughout
16 states and 8 countries.

Please reference “EDN’’ ad in your response by
forwarding your resume, writing, or calling:

(408) 738-4401

L.T. CONSULTANTS

125 Connemara Way
Suite 98
Sunnyvale, CA 94087

Want Recruitment Results?

Say a few choice words to over 113,000
engineers and engineering managers
who read these pages regularly.
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Designer’s
Guide

to FIBER
OPTICS

A Designer’s Guide to

FIBER

This comprehensive, authoritative
guide covers all aspects of fiber-optic
systems. Totalling 60 pages, it
provides full understanding of the
components, their key parameters
and how they relate to fiber-optic
system design.

¢ Part 1 — Understanding glass
fibers and their parameters

e Part 2 — Matching sources and
detectors to the fibers

¢ Part 3 — System-design
considerations

¢ Part 4 — Building a fiber-optic
system

¢ Part 5 — What’s available today:

Fibers, connectors, sources and
detectors

214

OPTICS

r------

EDN 12/15/80

Send to:

B Fiber Optic Reprints 0
EDN Magazine

B 221 Columbus Ave g

i Boston, MA 02116 g
Please send copies of

H Designer’s Guide to Fiber Optics i

1 $5.00 ($7.00 Non-USA) i

§ Check or money order must accom- B
pany each order. No COD. MA

o residents add 5% sales tax. B

] Sendto: B
Name

3 Title §

¥ Company |

] Address E

8 City §
State. .0 = o Lt

L--------J
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Looking Ahead: Trends and Forecasts

$9.6B 1984 market seen
for 2-way business comm
The market for 2-way business
communications—defined as
including any electronic commu-
nications system that “provides
a possibility for conversation”—
will increase nearly fivefold over
the first half of this decade to
cumulatively total more than
$90 billion through 1985. This
market growth encompasses a
$1.8 billion 1980 equipment
market expanding to $8 billion in
1984 (constant 1979 dollars), and
services will add another $2
billion to that year’s revenue
totals, forecasts Frost &
Sullivan Ince, New York City.

One of the five business-
communications market sectors
considered, electronic mail will
climb from a meager $59 million
in revenues last year to $1.5
billion in 1985; the largest
revenue share will go to
common carriers and suppliers
of switching services. And
today’s fledgling video-
conference-service market will
soar to $500 million by 1985.

Other market developments
include:

® Telephone interconnect—
Private automatic branch ex-
changes (PABXs) now average
about 85 lines and cost $950 per
line. But prices should decline
during the forecast period
because of technical advances,
competitive pressure and amor-
tization of initial investments.

2-WAY BUSINESS-
COMMUNICATIONS MARKET
($ MILLION,
CONSTANT 1979 DOLLARS)

PRODUCT CATEGORY 1980 1984

TELEPHONE INTERCONNECT 493 765
TELEPHONE ANSWERING
SALES TO BUREAUS 77 305
SALES TO COMPANIES 24 460
COMMUNICATING WORD PROCESSORS 617 2940
INTELLIGENT TYPEWRITERS 114 2500
FACSIMILE
GROUPS 1-3 327 745
ULTRAFAST — 40

SOURCE: FROST & SULLIVAN INC

Additionally, smart telephones
that handle graphics data should
become a major revenue source
for interconnect suppliers,
according to Frost & Sullivan.
® Telephone answering—
“The novel notion of using a
machine to answer -corporate
telephones,” comments Frost &
Sullivan, “will be legitimatized
by a forthcoming IBM product.”

Electronic Yellow Pages
to bill $2.5B by 1990
Product and service information
of the type found in the
telephone-book Yellow Pages
will soon appear in electronic
form. US operators of such
services will derive revenues
greater than $200 million by
1985 and more than $2.5 billion
by 1990, according to Interna-
tional Resource Development
Inc, Norwalk, CT.

Because the advertising
furnished by this type of service
can be constantly updated, it can
also include information such as
prices and notices of special
sales, data currently the
province of other types of
advertising.

Japan, US will continue
consumer-electronics war
In the 1980s, the greatest
Japanese challenge to US
electronics manufacturers will
not come from vigorous compe-
tition in the radio, TV and hi-fi
fields as it did in the ’60s and
"70s. Instead, Japan will focus on
other fast-growing entertain-
ment-, home- and personal-
electronic-product areas, ac-
cording to Venture Develop-
ment Corp (VDC).
Entertainment electronics,
the largest of these product
sectors, will see the most

ANNUAL GROWTH RATES FOR
CONSUMER-ELECTRONICS
CATEGORIES AND
SELECTED PRODUCTS

ENTERTAINMENT
ELECTRONICS [166% 290%

VIDEO DISK ; ]

HOME
ELECTRONICS 22.7%
INTRUSION 45.1%

DETECTION l

PERSONAL
ELECTRONICS []17.7%

PERSONAL | 50.6 %
COMPUTERS

20% 40% 60%
SOURCE: Venture Development Corp

intense competition, particular-
ly in the video arena. The
struggle among the currently
incompatible video-disk systems
could easily become the battle of
the decade, according to the
Wellesley, MA market-research
firm.

Competition among US and
Japanese firms should be less
intense in the home-electronics
area, however. The market for
electronic intrusion-detection
equipment, for example, is still
at an early stage of growth: US
manufacturers such as General
Electric still must work to build
up the market. With an
expected growth of 45%
annually, though, this product
area could prove rewarding to
companies willing to educate
consumers about their products’
advantages.

Japanese companies are also
maintaining a low profile in
retail telephone equipment, says
VDC. Despite annual growth
exceeding 20% in some catego-
ries, Japan is largely leaving this
area to US manufacturers.

Material for this page developed
from Electronic Business maga-
zine and other sources by Joan
Morrow, Assistant Editor, and
Jesse Victor, Assistant/New Prod-
ucts Editor.
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wqﬂable from stocl§ :
HI-REL MIXERS with a

3-year guarantee;
$Q .95 SRA-1

from Y {500ty !
L :

&

o Ly =
Five years ago, Mini-Circuits *
offered a two-year guargn& for,. -

its industry-standar $RA 1 .
= hermetically sealed
Double-Balanced Mixer. .
used wide for a varie :
military and industrial appfifca jns. .
The two-year guarantee was made PO
of an accelerated-life screening tést for di
generally reserved only for space applicati

Tyg.
......... 5
0.5-500 MHz . 65
oﬂér a three-@gw Isolation (dB) Typ.
0.5-5 MHz.........LO-RF 50
further stressing and tastlng e LO-IF 45 -
the assembled\u . Each completed SRA-1 experiences: [+

1. Burn-in for Sﬁ, hours a
2. Thermal shock,

o : -500 MHz ....LO-RF 35
. 100° C with 8 mA at 1KHz. 00 MHe.. LT 22

i1s

. . ’ Min. Electronic Attenuation (20 mA) 3 dB Typ.
3. Gross and f"Te leak 3 qr M"'-_STD_ 202). : Signal, 1 dB Compression Level + 1 dBm
And the three-year guarant@e SRA-1 is still only $8.95! Impedance All Ports, 50 Ohms

Of course, the additional testin: add§ to our cost, LO Power +7 dBm
*but our continuing commitmentis to offer performance ;
and reliability unmatched for off- the -shelf ;
Double-Balanced Mixers.

So, for space or rugged industrial applications,
ensure highest system reliability by specifying - i
SRA-1 mixers, the only Doubled-Balanced Mixers
with a three-year guarantee. . . from o il
Mini-Circuits where low price goes hand in » ‘ World'sﬁt manufacturer of Double-Balanced Muxers

hand with unmatched quality. ini-Circu its

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200
Domestic and International Telex 125460 International Telex 620156
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+ Dialiﬁht sells only use
“rockers and toggles.

That’s because all are 100%  countless combinations of -
tested. AtDialight we don'tuse standard colors, sizes, mountings I.] I A I.I G I -I I
hit-or-miss sampling to test our and contact ratings. Included meets your needs.
miniature rockers andtoggles. - are dozens of front-panel and A North American Philips Company

All are 100% tested electricclly sub-pcnel types, plus mqny " . Formore information, Circle No 119 -
and mechanically before you styles for snap-in and printed
get them. And all are made in ~ Circuitboard applications.

the U.S.A. If our cctalo_g doesn’t show
You can choose from thou- exactly the switch you need,
sands of different designs. Our . we'lldesign and build it to order.

rocker and toggle line contains Next time specify only used
‘ switches —100% tested rockers

and toggles from Dialight,

203 Harrison Place, Brooklyn,.

N.Y. 11237 (212) 497-7600.
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