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Use “hidden” counters

in CMOS PLL ICs
Matrix-inversion program
analyzes complex circuits

Integral connectors
enhance power-line filters

EXCLUSIVELY FOR DESIGNERS AND DESIGN MANAGERS IN ELECTRONICS
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~ Switching power supplies
drive diverse and unusual systems
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Power Ones

Intermational Series-The New
\Varld Standard in D.C Power

DPE ;
Infernational Series

One Power Supply for the Whole World Wide Choice of AC Input Power

At last... a world standard in high reliability open-frame power Each unit is rated at 100, 120, 220, 230, and 240 volts, 47 to 63 Hz.
supplies. Designed specifically for products sold throughout the world So wherever your products are headed, one standard off-the-shelf

to make your international marketing simpler. And more profitable. power supply will serve. No more costly stocking of different units for

" < different destinations.
Meets International Safety Requirements, Worldwide

The International Series can be used anywhere, for almost any
application. It’s the only power supply available that meets the most
important requirements of VDE, UL, CSA, BPO, IEC, CEE, and
ECMA. This was achieved by using our new patented winding
process featuring separate, fully enclosed primary and secondary
windings. This unique construction complies with worldwide safety
standards, including:

Leakage Current, Line to Ground: 5.0 pa

Spacings, Live Parts to Dead Metal: 9.0 mm

Other than Field Terminals: 5.25 mm

Dielectric Withstand Voltage,

Input to Ground: 3750 VAC Power-One’s patented International Series transformers feature
Input to Outputs: 3750 VAC separate, fully enclosed, primary and secondary coils. Meets safety
Outputs to Ground: 500 VAC requirements of VDE, UL, CSA, BPO, IEC, CEE, and ECMA.
SINGLE OUTPUT MODELS DUAL OUTPUT MODELS TRIPLE OUTPUT MODELS
MODEL VOLTAGE/ | PRICE | MODEL OUTPUT #1 OUTPUT #2 PRICE | MODEL OUTPUT | OUTPUT OUTPUT PRICE
CURRENT | (1-24) (1-24) 1 #2 #3 (1-24)
5 VOLTS +12 TO 15 VOLTS
HB5-3/OVP-A | 5V @ 3A s 32.95 | HAA15-0.8-A 12V @ 1A OR -12V @ 1AOR $ 42.95 | HTAA-16W-A | 5V@2A | 9TO 15V @ 0.4A| (-)9 TO 15V @ 0.4A OR| § 54.95
HC5-6/0VP-A 5V @ 6A $ 54.95 15V @ 0.8A -15V @ 0.8A OR -5V @ 0.4A
HN5.9/0VP-A | 5V @ 9A $ 74.95 -5V @ 0.4A HBAA-40W-A | 5V @ 3A | 12V @ 1A OR -12V @ 1A OR $ 75.95
HD5-12/OVP-A | 5V @ 12A $ 84.95 | HBB15.1.5-A 12V @ 1.7A0R | -12V@ 1.7A0R | s 54.95 15V @ 0.8A -15V @ 0.8A OR
HE5-18/0OVP-A 5V @ 18A $119.95 15V @ 1.5A -15V @ 1.5A OR -5V @ 0.4A
-5V @ 0.7A HCAA-60W-A | 5V@6A | 12TO15V @ 1A | (-)12TO 15V @ IAOR | $ 89.95
HCC15-3-A 12V@ 34A0R | -12V @ 3.4AOR $ 87.95 5V @ 0.4A
12 VOLTS 15V @ 3A -15V @ 3A HCBB-75W-A | 5V @6A | 12V@17A0R | -12V @ 1.7A OR $ 99.95
HB12-1.7-A 12v@1.7A | s 32.95| HDD15.5.A 12TO15V@5A| (-)12TO 15V @ 5A | $129.95 15V @ 1.5A ~15V @ 1.5A OR
HC12-3.4-A 12V @ 3.4A $ 49.95 | 5 VOLTS PLUS -5V @ 0.7A
HN12-5.1-A 12V @ 5.1A $ 69.95 | 9TO 15 VOLTS CP131-A 5V @ 8A 12V @ 1.7A OR -12V @ 1.7A OR $119.95
HD12-6.8-A 12V@6.8A | $7995| ansiza V@ 2A 9TO 15V @05A | 5 49.95 15V @ 1.5A ~15V @ 1.5A OR
HE12:10.2-A 12V @102A | $109.95 | 4HBB512-A 5V @ 3A Qrou eI sARIEs ] | cwal sveizal 12ve 17408 ,w\é@l DA T
HCC512-A 5V @ 6A 97O 15V @ 2.5A $ 94.95 15\/ e 2 R -
15 VOLTS -5V @ 0.7A
HB15-1.5-A 15V @ 1.5A $ 3295
HC15-3-A 15V @ 3A $ 49.95 SINGLE OUTPUT MODELS DISK DRIVE MODELS
HN15.4.5.A 15V @ 4.5A | $ 69.95
HD15-6-A 15V @ 6A $ 79.95 | MODEL VOLTAGE/| PRICE MODEL OUTPUT #1 OUTPUT #2 OUTPUT #3 PRICE
HEI5.9-A 15V @ 9A $109.95 : CURRENT | (1-24) (1-24)
28 VOLTS CP205-A | SV@IA -5V @ 0.5A 24V @ 1.5A/1.7APK | $ 75.95
24 VOLTS HB28-1-A 28V@IA | s 3295 CP206-A | 5V @25A -5V @ 0.5A 24V @ 3A/3.4A PK $ 99.95
HB24-1.2-A 2V @ 1.2A $ 3295 | HC28-2.A 28V @ 2A $ 49.95 CP162-A SV @ 3A -5V @ 0.6A 24V @ 5A/6A PK $129.95
HC24-2.4-A 24V @24A | $4995 | HN283-A | 28V@3A | $ 69.95 CP323.A | 5V@2A 12V @ 9A $ 79.95
HN24-3.6-A 24V @ 3.6A $ 69.95 | HD28-4.A 28V @ 4A $ 79.95 v CP379-A 5V @ 6A -5V @ 1.2A OR 24V @ 3.5A/8A PK $129.95
HD24-4.8-A 24V @ 4.8A $ 79.95 | HE28-6-A 28V @ 6A $109.95 -12V @ 1.2A
HE24.7.2.A 24V @ 7.2A | $109.95 CP384-A | 5V@9A -5V @ 1.2A0R | 24V @ 2A/8A PK $129.95
-12V @ 1.2A
“Innovators in Power Supply Technology” Phone or write for new

brochure... see what it
@@PIIIIIEFWIE D.C. POWEr SUPPLIES Standard for the world

Power-One, Inc. ® Power One Drive ® Camarillo, CA 93010 ® Phone: 805/484-2806 ¢ 805/987-3891 ¢ TWX: 910-336-1297
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SPECIAL REPORT: Switchingpowersupplies .. .......................c..... 114
To capture your order in a maturing industry, switching-supply manufacturers are adapting
to your needs via customization, tailoring or a wide selection of off-the-shelf models.

Analyze complex circuits with a matrix-inversionprogram .. ... ................ 131
Once the domain of mainframes, circuit-analysis tasks yield to a calculator program that
inverts 5X5 complex-element matrices.

Use flash ADCs carefully to handle high-frequencysignals .................... 137
Flash ADCs help solve high-speed-digitizing problems. Successfully applying these conver-
ters, though, mandates a thorough understanding of their operating principles.

Ask the key questionswhen buyingacustomIC ... .......................... 145
Go through a series of critical questions to evaluate the services that various vendors offer
and the involvement they afford. Then choose the company that can best serve your needs.

ICs’ hidden features enhance counter-baseddesigns ........................ 163
ICs designed expressly for counter applications appear in most digital-device data books.
Chips dedicated to other applications, however, often include counters that you can access.

Combine DACs and power amps to digitally controllargeloads ................. 171
You can build power DACs that interface u P controllers to large analog loads. Learn how to
build digitally controlled power supplies and use them in motor-control applications.

TECHNOLOGY UPDATE

Power-line filters with IEC connectorsreduce equipmentcost . .. ................ 45
Keylock-switch firms broaden lines as security growscritical . . .. ................ 65
Independents jump on the IBM bus with Personal Computeradd-ons. ............. 81
Firms from throughout Europe to introduce products atParisshow . .............. 89

Contents continued on pg 7
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RFI/EMI filters with integral Interna- STD Bus-compatible modems accom- On the cover: Switching power sup-
tional Electrotechnical Commission —modate high-speed data transfers plies now come in a variety of off-the-
connectors increase worldwide between uC systems connected via shelfversionsandalsoincustomizable
product marketability. And they’re coaxial-cable links. They come intwo modules and semicustom designs.
available in a variety of special- versions: with or without a serial- Turn to pg 114. (Photo courtesy
purpose configurations (pg 45). interface port (pg 101). Lambda Electronics)
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THE UP-803 INTERACTIVE

PROM & LOGIC PROGRAMMER

- NOW WITH
“ ASSEMBLER/

Get to know the FAM ™-51 module.

PAL™assembly/disassembly and programming of 20/24 pin PALs: Menu driven software guides you at each stage with an
all done with the FAM-51 module! The resident assembler allows  array of choices appropriate to that stage resulting in
direct keyboard entry of either Boolean Equations or selected minimum operator error and reduced training time.
fuse to be blown in fuse matrix. Both are displayed on the CRT Parametric testing of devices: Post programming para-
(see insert). The disassembly function metric and logic tests are
displays the Boolean Equation performed on each device to
corresponding to your PAL's assure ultimate reliability.

fuse pattern. The UP-803 is ready for any
future device, process or packaging
development through its modular
design, software control of all
functions and its device adapter
concept.

No calibration required at any time.
Proven design and precision compo-
nents assure that programming
voltages and timing signals meet
semiconductor manufacturers’
specifications at all times,

Let the UP-803 be your easy-to-use
PAL design center, while you
profit from a shorter design cycle!

The FAM-12 module lets you program
hundreds of different PROMs with

one software-selectable module.

The FAM-12 programs most MOS and
Bipolar PROMs from all major manufac:
turers. Programming of new devices >
can be implemented by minor software =

updates, which we furnish. — — without periodical calibration
The FAM-12 programs devices of all package types, DIGELEC products have written approvals from
including 40 pins and sKlNNYDlPTMdeViCES. semiconductor manufacturers.

Enjoy the convenient use of the Built-in CRT providing 20 lines Support and service are provided by the DIGELEC
of data, control and status messages, all in plain language centers in the U.S. and Europe and by the network
(no codes to decipher). of reps and distributors.

List blocks of data (72 bytes) in your favorite format (Decimal, R S S

Hex, Octal or Binary) and perform search, delete, insert, replace For li , free d ation or off the shelf delivery

call or write today:

DIGELEC INC. 7335 E. Acoma Dr., Scottsdale, AZ 85260

: g Phone (602) 991-7268. In Europe: DIGELEC INC. Dufourstrasse 116,
The UP-803 communicates directly with your development CH-8034 Zurich, Tel.(01) 69 38 88, Telex 56913 DIGE CH.

system, computer and peripherals, in a variety of formats B
through serial and parallel ports. I
PAL™, SKINNYDIP™- are trade marks of MMI e ec Inc_
CIRCLE NO 5
Visit our booth at the Test & Measurement World Expo, San-Jose Convention Center, April, 19—22 1982

and complement on the battery backed up buffer memory.
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At Exay, you call the shots
on custom IC development.

EDN MARCH 17, 1982



We bend our rules to meet your needs.

Some big custom IC houses lose interest if your custom
requirements don’t fit their rules. At Exar, we don’t have rigid
rules. You tell us what you need and we help you get it. Period.

How many custom ICs do you need?

At Exar, there’ no minimum volume requirement. Even if
your current volume is too small to make full custom cost-
effective right now, we’ll help you get started with semi-custom
ICs.When your product matures and the numbers get big,
we’ll help you convert to full custom.

How soon do you need prototypes?

We’ll work out a schedule you can live with. At Exar, typi-
cal turnaround time is half that of most big custom houses.
How much do you
want to do yourself?

We can do all or
any part of the custom
development cycle.
We’ll design and build
your custom circuit
from your specs. Or
convert your semi-
custom design to full
custom to reduce unit
cost. Or fabricate
wafers from your
design and tooling.
We’ll even second-
source a custom
circuit designed for
you elsewhere. Any way you call it—CMOS, I’L, or bipolar
gate arrays—you’ll get personal attention and guidance every
step of the way from our custom IC experts.

What kind of packaging?

Choose from plastic or ceramic DIPs, molded flat packs,
chip carriers, tab power packages, or your own custom pack-
aging. Or specify delivery in wafer or dice form.

How about cost?

We’re committed to providing the highest-quality custom
ICs in the industry at a competitive price. We’re even flexible
about upfront money and contract agreements, because we
know how important these can be to you.

Call Exar for full custom and call your own shots.

We’ve been providing custom ICs for companies large and
small for over 10 years. Our experienced people, CAD design
capabilities, modern processing facilities and rigorous quality
control programs assure you custom circuits
that meet your product needs.

[] Please send me your Custom &
Semi-Custom Product Guide.

[] Please have an Exar
representative call me.

Name Title

City/State/Zip Phone

|

|

|

|

|

|

|

|

|

| Company
|

|

|

|

|

: My application is:
: Exar, 750 Palomar Avenue, Sunnyvale, CA 94086
|

|
|
|
|
|
|
|
|
Street :
|
|
|
|
l
(408) 732-7970 }

EDN 3/17/82
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For custom, semi-custom or standard integrated circuits . .. Exar haS the answel'.
EDN MARCH 17, 1982 9




Why stock hundreds of
for wiring harness
when this is all

Any time you have to have a variety of connectors for specialized applications,
the tooling, labor and inventory costs can be outrageously expensive. We figured
there had to be a better way.

That's why we developed our line of circular MC2" and linear LMD" modular
connectors. These lightweight, thermoplastic connectors—featuring modular
contact carriers that accept either machined or stamped and formed contacts—let
you design whatever configuration you wish to fit your needs exactly. Now, for
the first time, you no longer have to take what's available and design around it.

Now look at how you save. Modules can be prewired, thus allowing standardization
of cable lengths. So, assembly time is kept to a minimum and applied cost savings
are realized. You reduce the need for large inventories. And because, in most




assemblies
you need?

cases, you'll have exactly what you need
on hand, you eliminate time-consuming
delays and the high costs of special con-
nector orders. Finally, circuit upgrading
and harness modification without replac-
ing the entire connector assembly is fast

and easy.

For more information about this unique
and advanced line of modular connectors,
drop us a note or give us a call.

And save yourself some money.

RN

lifferent connectors

Dial Pyle: 312-342-6300

company

A Dwvision of Brand-Rex Company
Better connectors. By design.

Pyle-National Company,
1334 N. Kostner Ave., Chicago, IL 60051

In Canada: Pyle-National of Canada, Ltd.,
2560 S. Sheridan Way, Mississauga, Ontario (416-822-3710)

In Europe: Pyle-National (UK.),
Sherbrook Rd., Daybrook-Nottingham, England (602-411321)

See us at Southcon Booth #1323

CIRCLE NO 7




people seem to think we're
ommitment to the latest te

tor, Bipolar Technology
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We're producing bipolar RAMs to fit
all kinds of applications. From large
ECL memories for mainframe com-

. puters to small, byte-sized RAMs for

- peripheral products, we have the
devices you want in the quantities
you need.

“We're leading the way in ECL.”
We've been suppiying ECL parts for

The oxide isola-
tion process
that has made
our ECL parts
such excep-
tional perfor-
 mers is be-
coming part

of our TTL
devices.

EDN MARCH 17, 1982

That means increased density, lower

 capacitance and higher speed. Which
will in turn help us design special

purpose memories, as well as the
industry standards.
In TTL RAMs, we were the first
with the byte-organized 64x9 part.
At 30ns, it’s still the leader. Our new
256x9 devices, one high-speed and
the other with latched addresses,
are two more examples of the way
Signetics fills specific needs in TTL.
Our low power 256x1 memory, at
40ns, is another industry leader.
And both our 8x4 and 32x2 TTL
RAMs have unique characteristics
for special uses. One is multiport
while the other is a Read While
Write design.

CIRCLE NO 8

Division
Address
City.
State Zip
Mail to:

Signetics Publication Services,

MS 1227, 811 E. Arques Ave.,
P 0. Box 409, Sunnyvale CA 94086.

______ ———— e = ]

SineLics

a subsidiary of U.S. Philips Corporation
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We deliver what the others promise.

The Texas Instruments 54" 6-and
12-Megabyte Winchester Disk
Drive Family fits right into
TT’s tradition of perfecting our
technology, production tech-
niques and reliable performance.
That’s why we can ship disk
drives in large production quanti-
ties just when you want them.
This ability to deliver has made us
a leader in the OEM marketplace.

It’s really not surprising that
TI's Winchester Disks actually
do what all the others promise.

After all, we invented the
integrated circuit, the micro-
processor and microcomputer.
They're the key components that
make computers what they are
today.

As always, our worldwide
support and service are part of

CIRCLE NO 9

TT’s tradition of giving you more
than you expect. For information
write: Texas Instruments
Incorporated, P.O. Box 202145,
Dallas, Texas 75220.

Better yet, call us today:
1-800-231-4717. (% )
In Texas: 1-800-392-2860. )

TEXAS
INSTRUMENTS

© 1982, Texas Instruments Incorporated 291263




Edited by Joan Morrow

News Breaks

ETHERNET NETWORK MANAGER EASES COMPLEX-PROGRAM DEVELOPMENT

Intel Corp (Santa Clara, CA) has announced a 3-phase product program to help you handle
the complex programs that new uPs accept. The first phase consists of the $39,950 NDS-II,
which includes a 5%-in. floppy and a 38M-byte Winchester. It’s an Ethernet-based network
resource manager that ties eight Intellec workstations together for managing multiuser
software-development projects. The second phase includes tools for existing workstation
nodes, the first being the $2000 PSCOPE, a symbolic high-level program debugger with which
you can debug at the PASCAL or PL./M level. Later this year, the third phase will provide
enhanced workstation nodes; you can expect a high-performance compilation node that
compiles 1500 to 2000 lines of code per min.—PGS

CONTROLLER BOARD COUPLES MULTIBUS-TYPE ;Cs TO ETHERNET

When connected to a coax-terminated transceiver unit, the $2990 Model NI3010 single-board
communications controller from Interlan Inc (Chelmsford, MA) adds Ethernet-local-network
transmission and reception capabilities to Multibus-based uCs. Plugged into one Multibus slot,
the 12 x 6.75 x 0.48-in. card requires 5 and 12V dc power. It implements 10M-bps data
transfers among as many as 1024 Ethernet-connected stations separated by as much as
2500m. The board complies fully with the Xerox/Intel/DEC Ethernet Version 1.0
specifications, providing the network’s physical- and data-link-layer functions on a shared
50Q) coax cable.—GK

LOW-COST IN-CIRCUIT EMULATOR HANDLES 5-MHz 8085 ;Ps

The $1495 Model SBE-85 uses a dual-processor design that allows a target system to retain
all of its memory and 1/0 space. From Huntsville Microsystems (Huntsville, AL), the single-
board debugging tool incorporates an in-line assembler and a disassembler, has single-step
and breakpoint capabilities and incorporates an RS-R32C interface. The firm px'*ovides an easy-
to-use command set that includes direct I/0 operations plus instructions that fill, move, test
and compare memory blocks. CP/M linking software on floppy disk is optional.—WP

DEVELOPMENT SYSTEM ADDS 8085 EMULATION

When installed in the 2302 emulator mainframe, a $2200 8085 slave emulator personality
module from GenRad’s FutureData Div (Culver City, CA) provides fully transparent emulation
to B MHz. It supports the full 64k-byte address range, either within a prototype device or
mapped into the emulator in 56-byte blocks. The module allows you to selectively activate all
control lines on the prototype system, and you can force all 8085 interrupts from the 2302
keyboard.—ASR

KEY-OPERATED ROTARY SWITCH FEATURES NOVEL LOCKING PROCEDURE

An explosion-proof key-operated multiposition rotary switch from Janco Corp (Burbank,
CA) can only be activated by insertion of a key through the knob while in position 1. After the
key is inserted, the knob rotates freely between positions 1 and 2. You can remove the key in
position 2, and the keyless knob can then be turned back to position 1 where it automatically
locks. The switch specs 4 A, 115V ac and 28V dc and meets MIL-S-3786. Turn to pg 65 for
more information on keylock switches.—JM

PORTABLE HARD-COPY TERMINAL TO USE PLAIN PAPER

Weighing approximately 20 1bs and printing on ordinary paper, the Correspondent portable
hard-copy terminal from Digital Equipment Corp (Maynard, MA) will provide 150-cps 80- and
132-column bidirectional printing under uP control. To be available this summer, it will print
9 x 9 dot-matrix characters—the full 128-character upper- and lower-case ASCII set and 10

EDN MARCH 17, 1982

Continued on pg 18
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High powered seminars in
low power technology.

National is proud to announce a
nationwide schedule of technical sem-
inars entitled "CMOS Technology and
Trends for the ‘80s”

As a result of recent developments,
CMOS technology has emerged into
applications previously dominated by
NMOS.Today’s advanced CMOS prod-
ucts operate at speeds compatible with
NMOS at a fraction of the power.
CMOS CPU's now offer sophisticated
architectures and powerful instruc-
tion sefs.

And, in addition fo its digital capa-
bility, CMOS is now being applied to
classical linear functions such as ana-
log switches and filters.

Clearly, if your design requirements
include increasing levels of perfor-
mance, decreasing power consump-
tion, and increasing reliability, your
exposure to current CMOS technology
developments is a must.

Learn from the CMOS experts.
Beginning with a comprehensive over-
view of high performance CMOS
technology, the emphasis will be on

systems solutions made possible
with high performance CMOS products.
Specifically, the agenda will include
a discussion on each of the following
topics:
« CMOS Technology Overview
» Data Acquisition —To and From the
Analog World in CMOS
« CMOS Switched- Capacitor Filters
« Lafest Developments in Tele-
communications Circuits
- Gate Arrays—User Designed
CMOS Solutions
- High Speed CMOS Logic
- Today's EPROM Solution for CMOS
Microprocessor Systems
- Performance and Speed in Low
Power Microprocessors
- Low Power Microcontrollers
« CMOS Board Level Computers
» Custom CMOS
Call Today. For up-to-date regis-
fration information on National’s high
performance CMOS technology sem-
inars, callalocal NSC sales representa-
tive or the CMOS Seminar Information
Center at (408) 737-56006.
The National CMOS Seminar Circuit.
It's a high powered way fo learn about
low power technology.

4 National Semiconductor

The Practical Wizards of Silicon Valley
E 8§ § 3 ‘B B §--"§ -§ |

(Please type or print)
NAME

TITLE

COMPANY

STREET

CITY

STATE ZIP

SEMINAR LOCATION

Enclosed is my check or money, order for $20.00. | understand | will receive a con-
firmation and complefe instructions on the seminar (time, location, and agenda) as
soon as my registration is received. Send the completed form to:

National Semiconductor Corp.
Attn: Greg Chelius M/S 16-250
2900 Semiconductor Drive
Santa Clara, CA 95051

I TELEPHONE

L----------
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News Breaks

international character sets—and bit-map graphics with 132 x 72-dots/in. resolution.
Keyboard-selectable features will include half- or full-duplex mode, 50- to 9600-baud
operation, parity, keyclick and vertical and horizontal spacing. Four RS-232C terminal-
interface configurations ($1995 to $3195), using acoustic coupler and direct-connect modem
connections, will help meet host-communication needs.—GK

SIGNATURE-ANALYSIS TESTERS STIMULATE, MEASURE ,P BOARDS

The $1500 Model 1310 signature verifier from Data I/0 Corp (Redmond, WA) stores 4-hex-
digit Hewlett-Packard-compatible signatures and transitions obtained from a known-good
circuit in a PROM module. The module plugs into the instrument’s front panel, eliminating
the need for signature tables and annotated schematics. Thus, when you make engineering
changes in your product, you can burn new PROMs instead of preparing a new set of
documents. Additionally, the $2000 Model 1320A stimulus/control unit controls execution of
unit-under-test software unrelated to the UUT’s own software branches, although you can use
the UUT’s own self-test routines.—AS

NEW-GENERATION MICROCONTROLLERS ACHIEVE SPEED IMPROVEMENT

Signetics (Sunnyvale, CA) has introduced a series of bipolar controllers that extend its
8X300 family. Centered on the 8X305 controller, which furnishes a 25% speed improvement
over the 8X300, the devices increase flexibility and support for microcontroller designs as
well as provide increased throughput.—ET

FIBER-OPTIC MODULES HANDLE 32M BPS MAX

Hitachi America Ltd (San Jose, CA) now offers a line of digital fiber-optic transmitter and
receiver modules that accommodate data rates to 33M bps. The modules employ various
circuit technologies (CMOS, bipolar, hybrid) and feature LED sources and PIN-photodiode
detectors. The DSR101 transmitter and DRR101 receiver, equipped with cable optimized for
890-nm operation, can accommodate dc to 2M-bps NRZ data transmissions over 2 km.—TO

RANGING MODULE MEASURES 30-FT DISTANCES WITH 0.5-IN. RESOLUTION

Consisting of a R6-kHz air transducer plus all necessary transmit/receive electronics, Model
E-200 produces an output pulse width proportional to its distance from a target. Massa
Products Corp (Hingham, MA) packages the $150 unit in a 3 x 1.5 x 1.8-in. module that
operates from one 5 to 15V supply. You can narrow the sensor’s 35° beam angle to 15° with a
snap-on horn and trigger it externally or internally at 20 pulses/sec max.— WP

SWITCHING-POWER-SUPPLY PREVIEW

Three product introductions arrived too late for inclusion in this issue’s Special Report on
switching power supplies (pg 114). Sierracin/Power Systems (Chatsworth, CA) announced its
B6EE200 supply, intended for computer systems incorporating Winchester-type disk drives.
Pioneer Magnetics (Santa Monica, CA) introduced its PM2680 multiple-output 1500W supply.
And Powertec (Chatsworth, CA) announced a Superswitcher line. Watch for more details on
these products in the March 31 issue of EDN.—ET

ADD-IN BOARDS BOOST Z-89-,C-SYSTEM CAPABILITY

Employing 64k-bit dynamic RAMs, the Invisible Disk from Magnolia Microsystems (Seattle,
WA) boosts the memory capacity of a Zenith Z-89 uC to 176k bytes. The $595 board replaces a
Zenith-supplied 16k-byte RAM board and employs the bit-mapping feature of the system
monitor to provide extended addressing. The firm has also developed a $79 external video
board that plugs into the video board of the Z-89 uC or Z-19 terminal. This Video Out provides
composite video and supports bandwidths to 6 MHz on an 80-character x 24-line display with
a soft 25th line, as well as character graphics and inverse video.—CW
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Introducing

the first

90 nsec

12x12-b

TRW's OMICRON-B™* makes the
MPY 112K the fastest (20 MHz —
video rate) 12x12-bit multiplier
available.

The 48 pin DIP VLSI multiplier
gives you a combination of more
usable board space and higher speed
multiplication than you've ever had
before.

You can multiply in two's com-
plement or unsigned magnitude
format, and you get a 16-bit product,
perfect for video systems where
real time digital signal processing is
required at very high data rates.

All inputs/outputs are registered
and TTL compatible, of course.
(After all, TRWinvented TTL.) Three-
state output drivers, single +5V
supply, and the price is right: just
$105in 100s.

EDN MARCH 17, 1982

Now in stock at Arrow Electronics
and Hamilton/Avnet. For immediate
information about the new MPY 112K
12x12-bit parallel multiplier, call us
at(714) 457-1000 or return the coupon.

it
multiplier-.

[ o e e e e ey
| TRW LSI Products P.O. Box 2472
I La Jolla, California 92038

| Please send data sheet on the new
| MPY 112K

Mail Code

State Zip

e o e s e s St e L
*OMICRON-B™ is TRW’s advanced
1 micron VLSI bipolar process,
and is the first 1 micron process
commercially available.

TRW/ s propucTs

An Electronic Components Division of TRW Inc.
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News Breaks Intemational

PROBABILISTIC/FUZZY LOGIC PROMISES REALLY SMART SYSTEMS

Expert systems—expert knowledge and power held in readily accessible form in a
computer—will have the same impact on the world as books did, believes Systems
Programming Ltd (London, UK). Packages such as its upcoming SAGE will allow construction
of an expert-derived knowledge database (consisting of rules), and a navigating ‘‘inference
engine’’ that uses probabilistic and fuzzy logic to provide answers in such applications as
medical diagnosis. Because fault finding and prediction are natural applications for this
technique, SPL believes it also holds much significance for electronics. One design possibility
is to build an expert system for some complex test-and-measurement instrumentation or
control problem, then run it and dump the code into ROM in static-knowledge-base form.
Compared with the normal long sequential program, this system could provide much better
structure with stronger linking of evidence, more alternative conclusions and a shorter
program through control of complexity. The firm is also considering making a skeletal
inference-engine interpreter available in ROM, to which designers can add databases and
really smarten up their systems.—BN

FOIL-ETCHING ADVANCE YIELDS SMALLER ALUMINUM ELECTROLYTICS

The Elcoma Div of Philips (Eindhoven, The Netherlands) has developed a chemical-etching
technique that yields a significant increase in the CV product of aluminum foil for production
of smaller and ligher electrolytic capacitors. Foil-etching factors, or basic surface-area
multiplication, of 100 or more are achieved with this process. That figure compares with
typical currently available commercial values of 50 to 60. The firm’s O21 Series, which will
appear in May, will be one to two times smaller than conventional components and should
cost less. Capacitors of 220 to 15,000 uF and mini electrolytic units with values as small
as 1 uF are also planned. Initial working voltages will be as great as 63V, with 100V to
follow. Axial and single-ended types with mounting rings and shock-resistant printing
wiring pins will be available, and the series will conform to IEC384-4 and DIN 41316
specs.—BN

EUROCARD MICROCOMPUTER MODULES USE STD BUS

Microcomputer modules based on the 100 x 160-mm Eurocard and DIN 41612 connector but
configured for use on the STD Bus, are being produced by GMT Electronic Systems
(Wimbledon, UK). The firm claims that current Eurocard uC products’ buses are not as general
purpose as they might be for widespread standardization. Therefore, it has used the STD
concept, with its high modularity and processor independence, on a Eurocard series to be
launced next month. The bus spec has been slightly modified for mechanical considerations
and to aid use of newer processors with higher performance interrupt structures. But the
overall STD Bus concept is adhered to strongly, and other companies are encouraged to design
boards. Only two rows (64 pins) of the connector are taken up by the 8-bit scheme, so the
optional 32-pin third row provides a 16-bit-processor future-growth path. Initially, GMT will
manufacture six card functions: 6802 or 6809 CPU, parallel or serial I/0 and two memory
modules.—BN

THYRISTOR/DIODE MODULES TO SUIT PHASE-CONTROL APPLICATIONS

International Rectifier aims to expand its share of the power-device-subassembly market
with its upcoming Add-A-Pak diode and thyristor modules. In packages suited particularly to
European requirements, these glass-passivated device combinations, designed at the
company’s Turin, Italy facility, will simplify the building of phase-control circuitry. The
series will cover 100 to 1200V, handling currents to 7?5A. First available parts will be dual
thyristors, and all modules will come in packages with isolated bases to facilitate multiple
mounting on a single heat sink.—BN
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How the smart
companies

distribute power

AND THIS

and avoid
multi-layer boards

They use MINI/BUS® PC board bus bars to
provide the power and ground system. This
eliminates the need for on-board traces and/or
multi-layer. Board density can be maximized.

The number of decoupling capacitors can be
significantly reduced because a MINI/BUS® PC
board bus bar is also a low impedance/low in-
ductance device with inherent distributive
capacitance.

You start production much faster than with
multi-layer, because board design and layout
are simplified with MINI/BUS® PC board bus
bars.

MINI/BUS® by

PC Board Bus Bars

L I i |

and do all this—and more—at less
cost than with a multi-layer board!

They do it with MINI/BUS® PC board bus
bars, available in precise configurations from
Rogers—the leader in the business, with
worldwide manufacturing facilities.

For prompt applications engineering assis-
tance—or just for samples and more detailed
information—call or write the MINI/BUS product
specialist at Rogers.

Rogers Corporation

Bus Products Division

5750 East McKellips Road, Mesa AZ 85205
Phone: (602) 830-3370

EUROPE: Mektron NV, Gent, Belgium JAPAN: Nippon Mektron, Tokyo

} . ?
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Whether it's new designs or design modifications, l
we can help all the way. Help turn parts into
systems. Help utilize solid injection molding

® to produce large finished parts as well as
small ones. Help minimize costs while
. maximizing performance. Help choose the
right grade, develop working prototypes,
secure agency approvals. In short, we've
got the experience and resources to help

you see the way design can be. Call us
at (413) 494-4837. Or send for our free
design brochure:
. LEXAN Products Division,

kil
§ Dept. 492, General Electric
F  Company, One Plastics Ave.,
| Pittsfield, MA 01201,

We bring good things to life.
GENERAL @ ELECTRIC

S

LEXAN
resin’s

: ' With LEXAN resin, parts

superb E that locate, align or
strength ~ hold components can
and, -3 be designed-in rather
durability meal than added on.

slender snap-fit arms
that resist snap-offs.

By designing-in ribs,
fillets and radiused

corners, rigidity and
strength are optimized
while weight and costs
are minimized.



Creative design with
LEXAN resin lets one
part do many jobs,
eliminating metal's
weight, costs,
secondary operations.
And tight tolerances
are met through
superior dimensional
stability, predictable
mold shrinkage.

Capitalize on LEXAN resin’s
- T excellent physical properties

minimize ' and gain significant
cycle time - material savings via

andf maximize 4 thin wall design
performance, : 1

solid thick
pieces or sections of LEXAN resin
are easily cored from either side.

olded-in bosses function
as fasteners by accepting
self-tapping, thread-cutting 4
screws and ultrasonic inserts.
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Regional Headquarters - r
Western Central Eastern S Bcking Distributors
9700 Reseda Blvd. 6200 Savoy Drive, Suite 704 594 Marrett Road, Suite 22 Active Component Technology *
Suite 208 Houston, TX 77036 Lexington, MA 02173 Cetec » Classic Components « Combined Technology «
- Northridge, CA 91324 (713) 974-0534 (617) 861-1642 Cronin « Diplomat « Future « Gerber « Jaco « Marshall »
3) 701-6606 TWX 910-881-7043 TWX 710-326-1413 Milgray « RC Components « Resco » RM Electronics «
. SAl « Semiconductor Specialists  Sterling « Summit «
Time « Westemn Micro Technology »




HD100123 |  HD10015

'HD100117
'HD100118

HD100122

HD100124 'HD100158
HD100125 HD100160
HD100130 HD100163

HM10474.1
15ns
[HM100474] [HM100474-1
25ns 15ns

HM2510 | [HM2510- 2|
TTL 2 70ns [ 4sns W
RAM——| 1K-bit H 1024x1 ly-
s HM2511 HM2511-1{ [HM2511-2
70ns 45ns 35ns

In St

HeL e
w

HITACHI

Hitachi America, Ltd.

Semiconductor and IC Sales and Service Division
1800 Bering Drive, San Jose, CA 95112

(408) 292-6404

ock, Ready For Inmediate Delivery!

r
| YE s | want to know more about Hitachi
| y ECL products. I'm interested in:

[ Bipolar Memories O ECL Logic

(0 Send detailed product literature.
[0 Have my Hitachi Representative call.

Name.

Company.

Address.

City.

State. Zip

Phone ( )

Send to: Hitachi America, Ltd.
1800 Bering Drive
San Jose, CA 95112

"
|
|
|
|
|
|
|
|

Title |
|
I
|
|
|
I
I
|
|
I

EDN 31782-380 I

Symbol of Semiconductor Quality, Worldwide «_____ B il




When
you're
torquing
action

ments for any prototype

write for our rotary solenoid
catalog. ‘
Ledex Inc.
PO. Box 427 ;
Vandalia, Ohio 45377
Phone: 513-898-3621

Lepex
., .

Quality where it shows —
reliability where it counts.
CIRCLE NO 14
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NIE would support
the physical sciences

Dear Editor:
Increasing world population,
depletion of high-quality mineral
sources, escalation of energy
consumption, the world food
shortage and pollution are all
complex problems that require
technical solutions. For these
and other problems, the cost of
insufficient engineering can be
(and often is) enormous. To
avoid this waste and to better
focus the limited engineering
resources available in the US, I
propose that the federal govern-
ment establish a National Insti-
tutes of Engineering (NIE).

As I see it, NIE should have
six main functions:

® Support research in engi-
neering so that fundamentals of
science can be used for the

benefit of society.

® Enhance invention and
creativity in applied science.

® Provide a forum for analy-
sis of technological problems
facing the nation—not to take
political action, but to provide
the nation with well-considered,
objective analyses of technologi-
cal applications of science,
considering economy, probabili-
ty of success, short- and
long-term time requirements,
probable effects on the quality of
life, interrelationships of vari-
ous systems, and the basic-
science resource base. Where
necessary, all conflicting views
should be presented.

® Serve as an administrative
arm of the National Academy of
Engineering.

® Conduct in-house research
on engineering applications of

Rand Kruback

Dictionary of
Electronie Critters

MEGA HERTZ

GIGA HERTZ
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We've used an old principle
of science to set anewstandard
for analog output sensors.

Magnets have been actuating our solid state digital output
sensors for years. But now, this no-touch actuating principle triggers
a new sensor with highly linear output. It’s our Linear Output Hall
Effect Transducer (LOHET™).

Sensitive to even slight changes in the magnetic field, but
relatively insensitive to changes in temperature and supply voltage,
the LOHET sensor couples accuracy with long life. Soit’s a cost-
effective alternative to non-solid state position and current sensors,
such as potentiometers and current transformers.

In current sensing, LOHET is isolated from the electrical
transients that make transformers and shunts less reliable. And it
has a higher frequency response than most other sensors.

Now, it’s true that there are other magnetically actuated
solid state sensors. But LOHET is more cost-effective than these,
with greater linearity over a wider temperature range, and higher
gain. It’s more easily applied because precise chip placement gives
you consistently accurate performance in relation to tight-tolerance
actuating designs.

And you have a choice of three versions: ratiometric; a ver-
sion independent of supply voltage that s
operates on 8-16 VDC; and another re-

quiring a 5 VDC supply.
For more details about the
LOHET sensor, write MICRO SWITCH, {(wice actual size)
The Sensor Consultants, Freeport, IL MICRO SWITCH
61032. Or call 815-235-6600. aHoneywell Division
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Informative reports on Fiber Optics, Bar Code Systems and Mini Lamps,
from Weich Allyn, Inc.

Jnique Fiber Optic Technology
eds New Light on Cost-Efficient

Welch Allyn
offers a differ-
ent fiber optic
technology,
one thatis opti-
‘mized for light
transmission
over short dis-
tances—15 meters
(50 ft.) or less.

In fact, Welch Allyn short dis-
tance fibers are so versatile they’ll
fit most any configuration. Bend
them, curve them, design them
for single or multiple channel
use. And to suit your needs,
k. wecanencase,encapsu-
late or epoxy our fiber, by
the inch or the foot.
Welch Allyn offers
You won't find you a new world of
our fibers in fiber optictechnol-
telecommunications or . ogy. And we com-
long-distance data transmis- _ bine it with total
sion, but you will find them in in-house capa-

electronic and electrical applica- bility — from
tions all over the world. So, when design, to
do you use Welch Allyn’s short prototype
distance fiber optics? development, to

Whenyoursystem needstosee, production manufacturing.
sense, monitor or scan. When you
need tO duct Ilght tO inacceSSib'e lllumination and signal sensing
locations or transmit information  [formationare fiber optically g€

. . transmitted in this two-
via 'Ig ht. channel reader. It is an
If electrical isolation is a prob- ~ &xcellentexample

of combining

lem, use Welch Allyn optical fibers. fiveroptics
with electronic

Their immunity to noise and elec-  ;omponentry,

tromagnetic fields increases :7@7;3@55:
reliability while cutting ground photo detectors,
and shielding costs. efe:

When spaceis atapremium, one
Welch Allyn fiber optic component Putshort distance optical fibers
can take the place ofacostlyand  , work for you. Contact the
co'mplex array of mirrors, lenses, leader — Welch Allyn — for de-
prisms and lamps. tailed literature, design assistance,
and answers to your questions.

This fiber optic bar took the place
of nearly 200 components in
a new office copier.

Welch Allyn —
putting you light years ahead.

Welch Allyn

INDUSTRIALPRODUCTSDIVISION
99 Jordan Road, Skaneateles Falls, N.Y. 13153
CIRCLE NO 16
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basic science to provide a
reservoir of research excellence
and scientific achievement. Such
a program would give perspec-
tive to the evaluation and
conduct of sponsored applied
research and provide a staff of
eminent engineers in the vari-
ous capacities required by an
organization such as the NIE.

® Report to the science
community the deficiencies in
understanding of fundamental
science that hinder the utiliza-
tion of scientific knowledge for
the benefit of mankind.

I recommend that parallel to
the National Institutes of
Health, the engineering insti-
tutes be based on the immediate
concerns of our society for
technological progress. This
division of responsibility could
be modified by Congress as
needed, and each institute could
be funded separately. This
approach would keep NIE
responsive to the needs of
society as seen by Congress.

Specific technological con-
cerns of society would be
addressed by individual insti-
tutes as follows:

1. The National Institute of
Energy Engineering would in-
corporate the applied-research
areas important to energy.

2. The National Institute for
Space Engineering would be the
applied-research portion of
NASA.

3. The National Institute for
Transportation would include all
aspects of applied science relat-
ing to transportation, including
rail, automotive, water and air
(except outer space).

4. The National Institute for
Environmental Engineering
would address the problems of
air and water pollution, waste
disposal, conservation of natural
resources and noise control.

5. The National Institute for

Manufacturing Engineerin
gCont/m%ed on pg 3g3
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We've Designed it for you!

Elpac’s 22 Years of Proven
Experience Now Provide
You With Thousands of
Standard Power Supplies
to Choose From

When configuring your power
system, Elpac can simplify your
design by providing you with a
variety of standard configurations
to meet your specific applications.
Whether your power supply re-
quirement is unregulated, linear,
switch regulated, or a DC-DC
Converter, Elpac has a power
supply that will fit your blueprint.
We’'ve spent years desighing and
manufacturing power supplies
and our thousands of power
supply combinations are available
for fast, responsive delivery
through a worldwide network of
over 200 distributors.

EDN MARCH 17, 1982

All of our switching power
supplies are highly efficient with
soft start and overload protection,
and come in single or multiple
outputs, dual input ranges, open
or enclosed frame, and fully
burned-in at 40°C under full-load
and AC cycled. Simply put, Elpac
provides an uncommonly superior
product at very affordable prices.

Our linear and unregulated lines
are built to equally exacting
specifications. Our new DC-DC
Converter line has been expanded
by over 200%, with 77 configura-
tions now available and more to
come. If you can’t find a product
that meets your needs from our
thousands of standards, consider
Elpac’s custom capability.

Elpac has a reputation for
designing and manufacturing
power supplies where reliability

CIRCLE NO 17

comes first—at an affordable price.
Over a million “UGLIES”™ are in
the field today maintaining a
company goal of less than 1%
return rate for “any reason.”

Our dedicated people provide a
precision, stable, reliable product
with superior performance. That’s
our reputation. And we are proud
of it!

For free catalogs or application
assistance on our full line of power
supplies, call or write today!
(714) 979-4440.

ANOTHER UGLY"
Where Beauty is in the Performance

S

ELPAC POWER SYSTEMS

3131 S.Standard Avenue, Santa Ana, CA92705
(714) 979-4440 TWX 910-595-1513
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Now SNAPAK offers
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Four new models join
“The Leadership Line”
of magnetic circuit
breakers

Fast, reliable, precise magnetic circuit pro-
tection — in the smallest package and at the

smallest price — that's SNAPAK. These mini-
ature circuit breakers replace three conven-
tional components: power switch, fuse holder
and fuse.

still more choices...

SNAPAKs, with toggle or pushbutton
actuation, are established favorites in instru-
mentation, appliance, power supply, and
data processing applications. Now we've
added a double pole push-pull, push-to-re-
set, and a double pole rocker version with
neon or LED illumination and auxiliary
switch. The new rocker models aid in solving
anti-static problems, and feature human fac-
tored “dead front” matte finish. On-off or
international handle identification is available.
All have the patented snap-action mecha-
nism which increases operational life by as
much as five times. Operator “teasing” of the
contacts has been eliminated and arcing is
minimized.

VDE/IEC Spacing Requirements :

SNAPAK circuit breakers conform to
the spacing requirements of VDE 0730, [EC
380 and IEC 435, so they can be used in
equipment for export. You now have the ben-
efits of precision magnetic “stand alone” pro-
tection — with choices of handle actuation,
colors, illumination, terminals and hardware.

Send today for the new SNAPAK cata-
log or call our “Hotline” (301) 228-4600 for
fast prototype service. AIRPAX/North Ameri-
can Philips Controls Corp., Cambridge Divi-
sion, Woods Road, Cambridge, MD 21613.

The Intelligent Choice.

AIRPAX

LORTH AMERICAN PHILIPS CONTROLS CORP

Cambridge Division




We're the most modern refiner
of electronic precious metal scrap
in the business.

| refinery—part of
¢ anew process for
] efficient refining
D of electronic pre-
b % - cious metal scrap.

Efficiency and stability. It’s a valuable we’ve had over a century of experience in

combination in a precious metals refiner. precious metal refining. And we’ve built an
And it’s especially important in recover-  unsurpassed reputation for business integrity.

ing the maximum value from electronic To get the best possible return for your

precious metal scrap. electronic precious metal scrap, consider
Electronic scrap presents special Handy & Harman—the modern reﬁner Wlth

problems in refining. Typically, small but 115 years of experience.

highly valuable quantities of gold, silver You can learn more about us by request-

and platinum are buried in huge masses of ing a copy of our “Book about Trash,” the

plastics, ceramics and base metals. It takes full-color guidebook to the profitable recov-

a well-equipped and experienced refiner ery of precious metals from industrial and

to extract the full value of those precious electronic scrap.

metals from your scrap. The “Book about Trash” is free. Write
Handy & Harman can do the job. for it now.

Our four modern refineries (including
the world’s most advanced electrolytic m
refining plant) contain the very latest equip- H:_ .
ment and processes. Their refining efficiency - chdy & qumqn
enables us to deliver the tOp return for 850 Third Avenue, New York, NY 10022 - (212) 752-3400

your scrap. REFINING RECEIVING CENTERS: California 91713—4140 Gibson Rd., El Monte

And we’re the most : (Los Angeles) / Connecticut 06430—1770 Kings Highway, Fairfield / lllinois
5 expenenced 60007—1900 Estes Ave., Elk Grove Village (Chicago) / Massachusetts 02703

company in the business. Founded in 1867,  Frank Mossberg br., Attieboro / Ontario MSV2E4—141 John St., Toronto
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would include the engineering
systems involved in industrial
manufacturing processes.

6. The National Institute for
Communications Engineering
would include all types of
communications systems.

For this proposal to be
practical, the federal govern-
ment would not only have to
create the agency, but also staff
it and provide it with a starting
laboratory. This could be done
effectively by utilizing the one
engineering institute that al-
ready exists: NASA.

NASA is now essentially an
Engineering Institute for Space
Exploration. It has already
accomplished remarkable engi-
neering feats—sent the Apollo
spacecrafts to the moon and
beyond and developed the Space
Shuttle, for example. Thus, this
organization could be identified
as one of the national institutes.

About half of NASA’s employ-
ees are engineers. Their experi-
ence could be readily adapted to
the needs of a National Institute
for Space Engineering. The
management of NASA would be
a logical source for the eminent
engineering scientists needed
for the NIE. NASA facilities,
plus some from agencies such as
the Bureau of Mines, could
serve as the nucleus from which
the program of the institutes
could be developed. Ultimately,
however, a central research and
administration facility would be
needed.

Sincerely,

Thomas D McGee
Professor

Dept of Materials Science

& Engineering
Towa State University

(Ed Note: This letter is based on
an article that appeared in the
December 1981 issue of the
NSPE’s Professional Engineer
magazine.)
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Spend fewer dollars per Watt hour.
NJE Open Frame Linear Power Supplies.

These new NJE power supplies are UL recognized and expressly
designed forlow cost operationincritical applications. They're
warranted against defects in materials and workmanship for 5 years.
They'reavailablein 64 standard models (35 single output, 17 dual out-
put, 12 triple output). Operating inputis 115 to 230 VAC, 47-440 Hz.
Outputvoltagerangesfrom 5t024 V. Outputcurrentratingsupto 18 A.
Custom quad output models also available. Get detailed information.
Mail this coupon or phone 201-329-4611.

NJE

P.O. Box 50
Culver Road
Dayton, NJ 08810

Send me a copy of Product Data Bulletin DK-102.
Present requirement

NAME TITLE
FIRM
ADDRESS

CITY. STATE ZIP
CIRCLE NO 19




At Last!

Custom Packaging
Is Standardized

Stanford Applied Engineeringis yourtotal source formodular
packaging components. These versatile, quality elements
meet every standard hardware requirement. Custom hard-
ware is designed and manufactured to implement your
unique application.

Quicklyand economically.

Custom

e Cardfilesandenclosures-
metal/nylon or stamped
sheet metal

e PCboards-doublesided
ormultilayer

e Backplanes-pressfitor
discrete connectors-
including heavy copper
innerlayers

e N/Cwirewrapping

¢ 100% testing-upto
16,000 points

e Vacuum forming-
coversand bezels

e Cardfileplastics

e VarifiletMcard files

* Logicpanels-plug-in
and planar

e Backplanes-DEC
compatible

3520 De La Cruz Blvd.
Santa Clara, CA 95050 408/988-0700

Signals & Noise

For your calendar

Please make two corrections in
EDN’s Calendar of Electronic
Industry Events (January 6):

® The Interface ’82 confer-
ence in Dallas will run
from March 22 to 25, not
February 22 to 25.

e The National Computer
Conference on June 7 to 10
will be held in Houston,
TX, not New York.

Additions are also required:

® The International Invita-
tional Computer Confer-
ence will be held in
Frankfurt, West Germany
on March 23. For more
information, contact B J
Johnson and Associates at
(714) 644-6037.

® The PCI Motorcon Confer-
ence & Exhibition will be
held at the Moscone Con-
vention Center in San
Francisco on March 29 to
31. For more information,
phone (805) 985-1595 or
(805) 985-2289.

Dictionary of

Electronie Critters
Rand Kruback

ROM & RAM
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COST REDUCE

TTL-INTENSIVE
BOARDS

DOWN
TO SIZE.

CMOS Logic Arrays Now Replace

Low-Power Schottky TTL Designs

LS| Logic Corporation’s LC 3100 series silicon gate CMOS
macrocell arrays replace complete boards of medium speed
logic, like standard TTL, low power Schottky TTL and CMOS
4000B series. You benefit immediately with reduced size,
power, cost, and increased reliability. Call us to review your low
power Schottky and TTL designs. You could be evaluating pro-
totype parts in twelve weeks.

f/ul\\x ( )

/

f

CMOS Logic Arrays For New Designs CMOS Logic Arrays In Standard

The LC 3100 series is ideal for new designs. Our advanced Packages

LDS 1™ CAD (computer-aided design) tools let you design LSI Logic can build an array for your application in any
your logic and run a full performance analysis before you  standard package of your choice. Call or return the
commit to production. Or we'll do the entire job for you. Either coupon today and we'll send you comprehensive speci-
way, you have the flexibility of using our 7400 SSI/MSI macro fications on our LC 3100 series of CMOS arrays. Other
function library as your design basis for faster turnaround. arrays in ECL or advanced HCMOS are also available.

YES O | want to move up into array design now. Call me.
YES [ Send me your LC 3100 CMOS array data sheet.
YES [ Send me your data pack on ECL [(J or

HCMOS [ arrays.

m LSI LOGIC CORPORATION

1601 McCarthy Boulevard, Milpitas, CA 95035 (408) 263-9494 NAME

|

|
ACCELERATE YOUR ! o

|

LOGIC REVOLUTION | ...

CITY, STATE, ZIP
CIRCLE NO 21
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Signals & Noise

The designs work
better this way

Several bugs crept into the
schematics of Jim Williams’s
article “Transformers and opto-
couplers implement isolation
techniques” (EDN, January 6,
pgs 115-122).

The gain-adjustment potenti-
ometer in Fig 1’s op-amp stage
should be 10 kQ; not the
indicated 100k value.

Fig 6 contains several errors
and is reproduced correctly
nearby: First, the LM335 circuit
(upper left in the drawing)

should be hooked up as shown.
Next, the de/de converter (lower
left) does indeed require an
input voltage and a ground;
make the 5V and ground
connections indicated here.
Other corrections appear in the
drawing.

LM11

1000 pF
LF398

NOTES: Ty—UTC SS0-32

T,—PICO ELECTRONICS 31080
ALL DIODES 1N4148

*1% RN60 FILM RESISTORS
A1, Az, A3, Ag—LF 347 QUAD

4k

15V

15V

O - 15V

740190

LF13509
i 100k*
w
w
/7‘; i [ X § 1
Sa
L+ 422
ol ]
23
I-‘
ms
52
.u_.:I — QO 15V
ge| D - 15V
w
k, /;;
15V
330 ?
O—A—]
MUX SHIFT
COMMAND
4N28 ¢ 74C93
<
im
2N2219 T2
5V
10
50 uF 50
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10 g
VAA-
Revised Fig 6.

560 pF
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We designed our
micros for the

worlds toughest
application.

When you measure the
performance of a micro- -
computer, you've got to go F

beyond what it can do for
your product. You have to
look at it in terms of your

profit picture, too.

?\\\\\\K\K\\\\\\\ W

minicomputers we've been
building for years. Com-
plex elements like soft-
ware and instruction

sets are literally inter-
changeable. So you not
only benefit from years

i

At Digital, we've made of proven reliability and
more contributions in this refinement, you can also
area than any other micro- move up to any of our

computer company you can name. Which

PDP-11 minicomputers with no complications.
For support, our commitment is unmatched

é
may be why we've sold more microcomputers :
than any other company. ® More than 16,000 service people worldwide.
For instance, we've given considerable Technical consultation and training. And a wide

thought to helping you get your product to market
faster. We've developed multi-user software that lets
several programmers work on a project simultane-
ously, cutting way down on your development time.
And our broad line of micro products—from LSI-11
boards all the way up to PDP-11 micro systems—gives
you more to choose from. So you get the right bal-
ance of price and performance at the outset. With-

out compromises that cost you extra development
time and extra money.

Experience counts, too. And even though our micro-
computers have only been around for six years, we've
got more than 10 years' experience. How? Because our
16-bit micros are simply a new generation of the PDP-11

range of support agreements that lets you pick and
choose to meet your needs.

All things considered, it comes down to one thing.
Our micros are better for your bottom line. And you
can take that to the bank.

Digital Equipment Corporation, HL.2-1/E10,

77 Reed Road, Hudson, MA 01749.

dlilglitlall

We change the way
the world thinks.




Let an SSI custom IC shrink

There’s a custom IC in
your future.

The wave of electronics
technology has moved from
vacuum tubes to transistors to
integrated circuits, and tech-
nology is still on the march.
Today, the trend is to the use
of full custom IC’s, and there
are good reasons.

Custom IC’s can cut the fat
out of your system.
Suppose your system were
thoroughly optimized. Then
suppose you could eliminate

38

a batch of standard IC’s and
reduce your printed circuit
board area, lower your assem-
bly and test costs, reduce your
system power supply and
cooling requirements, and
improve your system reliability.
Add to that the design security
that only your own custom IC’s
can provide, and now you can
begin to realize some of the
benefits that custom IC’s offer.

When you think “custom;
think SSi.
When you’re ready to talk

about custom IC’s, talk to the
custom IC specialists. Talk to
Silicon Systems. Unlike most
semiconductor companies, SSi’s
primary business is design, de-
velopment, and production of
custom integrated circuits. At
SSi, custom IC’s are not a side-
line. For example, we can com-
bine analog and digital functions
on the same chip in either
bipolar or MOS, with hi-rel or
commercial processing. That
kind of capability is why we
have been setting the pace in
custom IC technology since 1972.

EDN MARCH 17, 1982



Give your product the edge
with SSi custom IC’s.

From computers to chess
games, SSi custom IC users are
getting the jump on their com-
petitors. An SSi custom MOS
speech synthesis chip enabled
one customer to introduce the
world’s first talking calculator.
The same chip technology is
also being used in a talking
chess game. Another family of
SSi custom-developed bipolar
chips is providing the com-
petitive edge for the leading
Winchester technology disc-

EDN MARCH 17, 1982

drive manufacturers. It’s the
same story with our advanced
CMOS switched-capacitor filter
technology which allowed us
to produce the first monolithic
Touch-Tone® receiver. We have
since used switched-capacitor

-

the cost and size of your system.

For more on custom IC’s.

O Please have your custom
circuits marketing manager
call me.

O Please send me a copy
of your “Custom Inte-
grated Circuits” brochure.

If you're in a hurry, just call our custom circuits

marketing manager, Jim Meyer, directly at (714)

731-7110, Ext. 130.

products in many diverse

Name

fields. What we have done for
others, we are ready to do

I
I
I
I
filters in other custom IC’s for I
I
I
for you. |

I

|

L

®Touch-Tone is a registered trademark of AT&T.

Address

City State Zip

I
|
Company l
I
I
I

Phone
Silicon S?'stems incorporated
14351 Myford Road, Tustin, CA 92680

¢ Silicon Systems

CIRCLE NO 22

incorporated
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Why more and more people
have come to prefer RCA
for High-Rel ICs.

People who use High-Rel ICs Programmable IC) CMOS 8-bit slice  aerospace and industrial applications.

have special needs. And they want series.

Here are some examples of our

suppliers who understandthat. That's We also offer rad-hard versionsof ~ commitment:

why so many of them come to RCA.  most parts.
To start, we offer CD4000-series

series CMOS microprocessor,

e First supplier of Mil-M-38510 to

And produce custom circuits to attain Class A certification
CMOS digital logic circuits; CDP1800- High-Rel standards.

e First Class S, Part-1 supplier of

But our customers want more CMOS rad-hard devices
memory and /O circuits; CA3000- than a broad product line. They want

So if you're looking for High-

series linear circuits; and our newly a supplier who is committed to the Rel parts (and High-Rel support),

announced EPIC (Emulation &

most demanding needs of the military, talk to us. We understand your needs.

RCA Solid State headquarters: Somerville, NJ. Brussels. Sao Paulo. Hong Kong.

“First-class reliability.”

Marvin Bero, Spar Aerospace Ltd.

“We can't afford product failures on our NASA
projects. That's why we've been using 4000-series
High-Rel ICs from RCA.

“Their Class S devices save us a lotoftestingtime.
The flat-pack is a big advantage. And the paperwork
package is the best I've ever seen””

“Outstanding support.”
Armin F. Mohr, Westinghouse

“In our business, we need suppliers we can rely on

“That’s one big reason we've been buying our
High-Rel ICs from RCA.

“They’ve been able to provide us with applications
support whenever we've needed it, and the product
reliability is excellent.

“But what impresses us most isthesupportwe get
from the people at RCA. We've been working with
them since 1972, and they’ve never let us down”




Editorial

Competitive pressures demand
new investment strategy

Many factors affect the US electronics industry’s ability to compete world-
wide. Some are artificially generated, as we noted in last month’s editorial on
import tariffs. Others arise from the increasing complexity of the electronic
f products themselves. For example, the semiconductor industry has become
more and more capital intensive: The cost of a facility to manufacture and
test today’s VLSI circuits has skyrocketed compared with the cost of an
equivalent facility just five years ago, and tomorrow’s products and proc-
esses will demand even greater investments.

Can such investments be financed in the traditional manner, out of
retained earnings? Quite unlikely, says Dr Lester Thurow, an economist at
the Massachusetts Institute of Technology. In testimony before the House
Budget Committee, which is investigating the US’s lack of net productivity
growth, he noted that the Japanese utilize massive amounts of debt capital
from the Bank of Japan to finance the equipment that will allow them to
outproduce the rest of the world in VLSI semiconductor circuits. Japan’s
current success could become self limiting, though: Many experts speculate that as Japanese bankers become more
reluctant to provide such massive amounts of capital at low rates of return, Japanese companies will have to turn to
other sources. And when those sources gain significant equity, they’ll force the companies to think in terms of
short-term profits—much like US companies do now.

Given these considerations, Dr Thurow maintained that a major shift in US investment strategy is required to allow
US companies to remain competitive. He suggested a national investment policy that focuses on aid to what he calls
“sunrise” industries such as semiconductors. He specifically proposed a “national corporate investment committee”
that should have the power not only to offer debt capital at attractive rates, but also to effect changes in antitrust or
environmental regulations if necessary and justified.

Dr Thurow’s proposal is interesting and challenging—one that deserves serious consideration. It should neither be
denounced as a new form of federalism nor embraced without full investigation of its implications. The problems he
describes are real and require concrete action. The federal government now aids declining industries under “sunset”
legislation; should it not invest in and encourage growing businesses instead?

el o5t Koy W forbey

1981 *Subject Analysis:

Electr.onic Technology—The Next 25 Years Roy Forsberg
1981 *Editorials oy | : Editorial Director
1981 **ASBPE Excellence in Writing (3rd place):

Seventh Annual uP/uC Chip Directory
1978 *Staff-Written Series:

Rl Gl PS: I am proud to report that EDN’s editors have won two
Designer's Guide to Fiber Optics additional awards. One is a First Place Jesse H Neal Editorial
é%gw'gg'[‘)‘:;‘é'r“’%gsg? Achievement Award for the supplement, “Electronic Technology
1976 *Special Issue: —The Next 25 Years,” which appeared in our October 14, 1981
'1*’3%0,95'?:'?'5‘:’%“2"3"g§?::_ Issue Silver Anniversary issue. The other is a Jesse H Neal Certificate
Microprocessor Design Series of Merit for editorials that appeared in the March 4 and
+Jesse H Neal Editorial Achievement Awards are the September 16, 1981 issues. We are doubly proud because no other

business-press Pulitzer Prize equivalent, awarded by the
American Business Press (ABP).
**American Society of Business Press Editors

electronics publication was so honored.
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Unitrode linear ICs let you

design to the

same old stan

REGULATING PULSE WIDTH MODULATORS

S

Unitrode Part No. Max. Output Voltage Output Current Operating Temp. Range Package Type (T0-116) Features
UC1524 40V 100mA —55%Cto+125°C 16 Pin Ceramic :
UC2524 40V 100mA —25°C to+ 85°C 16 Pin Ceramic/Plastic éf&‘iﬁé?{%“gﬁ‘zgﬁ?&
UC3524 40V 100mA 0°Cto+ 70°C 16 Pin Ceramic/Plastic
UC1525A 40V 500mA =559 {0=F125°C 16 Pin Ceramic 3
UC2525A 20V 500mA —25°C to + 85°C 16 Pin Ceramic/Plastic Dual S?ﬁgg’@g!‘cf“‘p“‘s
UC3525A 40V 500mA 0°C to+ 70°C 16 Pin Ceramic/Plastic i
UC1527A 40V 500mA —55%C to T125°C 16 Pin Ceramic ]
UC2527A 40V 500mA —25°C to+ 85°C 16 Pin Ceramic/Plastic Dual SO%gﬁ’gé?ck) outputs
UC3527A 40V 500mA 0°Cto+ 70°C 16 Pin Ceramic/Plastic ;
UC1524A 60V 200mA —B5%C t0+125°C 16 Pin Ceramic
UC2524A 60V 200mA —25°C o+ 85°C 16 Pin CeramiciPlastic__| ImR[oved performance,
UC3524A 60V 200mA 0°C to+ 70°€ 16 Pin Ceramic/Plastic
THREE TERMINAL FIXED VOLTAGE REGULATORS
Unitrode Part No. Output Polarity Output Current Operating Temp. Range Nom. Reg. Output Voit. | Present Output Volt. Tolerance Package Types
UC7800 Positive 1.0A —=55%C1a-+150°C 5,12,15V +4% T0-3,
UC7800C Positive 1.0A 0°C to +125°C 5,12,15V +4% T0-3,70-220
UC7800A Positive 1.CA =55%C 10 +150°C 5,12,15V +1% TO-3
UC7800AC Positive 1.0A 0°C to +125°C 5,12,15V +1% T0-3,T0-220
UC7900 Negative 1.0A —55°C to+150°C =85, —12,—15¢ +4% TO-3
UC7900C Negative 1.0A 0°Cto +125°C =012, —~15V +4% TO-3,T0-220
UC7900A Negative 1.0A —55°C to +150°C e ] +1% TO-3
UC7900AC Negative 1.0A 0°C to +125°C =5,—12/—15V +1% TO-3,T0-220
THREE TERMINAL ADJUSTABLE VOLTAGE REGULATORS
Unitrode Part No. Output Polarity Output Current Operating Temp. Range Output Volt. Range Line Regulation Package Types
UC150 Positive 3.0A —55°C to +150°C 1.2 to 33V 0.005%/V TO-3
UC250 Positive 3.0A —28%C 10=+150°C 1.2 to 33V 0.005%/V T0-3
UC350 Positive 3.0A 0°C to +125°C 1.2 to 33V 0.005%/V T0-3
uci117 Positive 1.5A —55°Cto +150°C 1.2 to 37V 0.01%/V TO-3
uc217 Positive 1.5A —25°C to +150°C 1.2to 37V 0.01%/V TO-3
UC317 Positive 1.5A 0°C to +125°C 1.2 to 37V 0.01%/V TO-3,T0-220
uc137 Negative 1.5A —55°C to +150°C —12%0 =37V 0.01%/V T0-3
uc237 Negative 1.5A —25%C 16-+150°C —1.2t0 —37V 0.01%/V T0-3
UC337 Negative 1.5A 0°C to+125°C —1.210 —37V. 0.01%/V TO-3,TO-220

Unitrode Representatives
Alabama: Conley & Associates,
Inc. 205-882-0316 Arizona:
Compass Marketing & Sales, Inc.
602-266-5400 California:
(Northem) 12, Inc. 408-988-3400
(Southern) Bestronics, Inc.
213-870-9191; Bestronics,

Inc. (Irvine) 714-979-9910;
Bestronics, Inc. (San Diego)
714-452-5500 Colorado: Com-
ponent Sales, Inc. 303-759-1666
Connecticut: Kanan Associates
203-265-2404 Florida: Conley
& Associates, Inc. (Oviedo)
305-365-3283; Conley &
Associates, Inc. (Boca Raton)
305-395-6108; Conley & Associ-
ates, Inc. 813-885-7658 Georgia:
Conley & Associates, Inc.
404-447-6992 lllinois:
(Northern) Oasis Sales Corp.
312-640-1850 Indiana: Oasis

Sales Corp. 317-848-5265
Kansas: Rush & West Associates
913-764-2700 Maryland: New
Era Sales, Inc. 301-544-4100
Massachusetts: Byme Associates
(DEC only) 617-897-3131;
Kanan Associates 617-944-8484
Michigan: Miltimore Sales,

Inc. 313-349-0260; Miltimore
Sales, Inc. 616-942-9721 Min-
nesota: Electronic Innovators
612-941-0830 Missouri: Rush &
West Associates 314-394-7271
New Jersey: Technical Ap-
plication & Marketing, Inc.
201-575-4390 New Mexico:
Reptronix, Ltd. 505-881-8001
New York: Reagan/Compar
Albany, Inc. 518-489-7408;
Reagan/Compar Albany, Inc.
315-732-3775; Reagan/Compar
Albany, Inc. 716-271-2230;
Reagan/Compar Albany, Inc.

(Endwell) 607-723-8743/
754-8946 North Carolina:
Conley & Associates, Inc.
919-876-9862 Ohio: Baehr,
Greenleaf & Associates, Inc.
(Cincinnati) 513-891-3826;
Baehr, Greenleaf & Associates, Inc.
(Dayton) 513-439-0724; Baehr,
Greenleaf & Associates, Inc.
614-486-4046; Baehr, Greenleaf
& Associates, Inc. 216-221-9030
Oregon: Vantage Corpora-

tion 503-297-1714 Penn-
sylvania: (Eastern) Omni Sales
215-233-4600 Tennessee:
Conley & Associates, Inc.
615-639-3139 Texas: Sundance
Sales, Inc. 214-699-0451; Sun-
dance Sales, Inc. 512-250-0320;
Sundance Sales, Inc. 713-668-8923
Utah: Components Sales, Inc.
801-466-8623 Washington: Van-
tage Corporation 206-455-3460

Wisconsin: Oasis Sales Corp.
414-782-6660 Canada: Kaytronics
Limited 514-367-0101; Kaytronics
Limited 416-669-2262 British
Columbia: Kaytronics Limited
604-581-7611

Unitrode Distributors

Arrow Electronics, Inc.: all
locations; Capsco: (capacitors)
California; Components Plus:
California, New York, Texas;
Future Electronics, Inc.: (Canada
only) all locations; Hall-Mark: all
locations; Hamilton/Avnet: all lo-
cations; Industrial Components,
Inc.: Minnesota; Lenert Co,, Inc.:
Texas; Lionex Corporation: all
locations; Pioneer: Indiana,
Michigan, Ohio, Pennsylvania;
Taylor Electric Co.: Wisconsin;
Wyle Distribution Group: all
locations K



Or set new ones.
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REGULATING PULSE WIDTH MODULATORS

Unitrode

Part No. UC3524A UC2524A UC1524A
Max. Output

Voltage 6oV 60V 60V

Output

Current 200mA 200mA 200mA
Te%);.r ?it:ii':'l%e 0°C to +70°C | —25°C to 85°C |—55°C to 125°C

Package 16 Pin 16 Pin 16 Pin
Type (T0-116) | Ceramic/Plastic | Ceramic/Plastic Ceramic

We couldn’t stop with industry standard parts.
So we re-designed the 3524 Series to eliminate all
its weaknesses. Unitrode’s new UN3524A increases
the output voltage range to 60V; reduces the refer-
ence voltage tolerance from £4% to £1%; doubles
the output current to 200mA; provides faster,
more accurate current limiting; offers a new under-
voltage lockout feature to protect power supply
output stages; and includes a standby current of
4mA. And it’s pin-compatible with the standard
3524 —which we also make. The 3524A is just
what you'd expect from a company that specializes
in power supply components.

All our ICs are available in volume right now,
with full applications support. Just contact the
Unitrode representative or distributor near you.

Unitrode Corporation, 5 Forbes Road,
Lexington, MA 02173, U.S.A. Telex: 95-1064.
TWX: 710-326-6509.

UNITRODE




Withoutreliable battery support, your micro-
processor-based product’s volatile memory
could getabadcaseofamnesia... withyour
customerasthe ultimatevictim. Butifyou're
using Panasonic Lithium Batteries, your
memory’s getting maximum protection ...
at a price that’s competitive with mercury
and nickel cadmium systems.

Our gasless, hermetically-sealed Lithium
batteries are ideal for long-term memory
applications in computers, office equip-
ment, home appliances, even watches and
calculators. They come in a variety of pack-
ages to suit your design: cylindrical, coin,
pin or PC board-compatible Memory Mount
types. Most sizes are available from stock.
And don’t worry about shelf-life: tests have
proven that our Lithiums retain in excess of
95% of their original energy output after
7 years.

If you’re concerned about losing your
memory-and don’t want to make your
customers "amnesia victims’ -remember
to specify Panasonic Lithium Batteries. For
complete data on our full Lithium line, write
orcall today: Panasonic Industrial Company,
Battery Sales Division, One Panasonic Way,
Secaucus, NJ07094; phone (201) 348-5266.

Panasonic.

just slightly ahead of our time

Amnesia |
victim. _
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Panasonic lithium batteries
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Technology Update

Power-line filters with IEC connectors
reduce equipment cost, enhance marketability

Paul G Schreier,
Assistant Managing Editor

Power-line filters with integral
International Electrotechnical Com-
mission (IEC) male connectors are
far outstripping the growth of other
types. Why? Users have found that
if they must add a filter to their
designs—as most must to reduce
equipment noise susceptibility or to
meet new regulations (Refs 2
through 7)—they can do so with a
connector filter and thereby reduce
internal wiring, design time and
cost. The IEC-connector filters also
enhance product marketability, es-
pecially outside the US.

The IEC connector provides a
CEE 22 Type VI receptacle with
three blade-shaped prongs. This
device, used primarily for single-
phase line power at 120/250V ac
with currents less than 10A, is
becoming the worldwide standard.
It appears in appliances, instru-
ments, personal computers, desktop
calculators—virtually any line-pow-
ered commercial equipment.

The connector accepts detachable
line cords, so users can supply a
cord with the appropriate power-
line plug: US plugs differ from
European plugs, for example, and
the latter also vary from country to
country. Thus, with an IEC
connector, equipment manufactur-
ers can build one unit for sale
anywhere. A refinement of this
concept, the fused multivoltage
connector (see box, “Multivoltage
power modules sell convenience”),
makes equipment even more trans-
portable.

Adding a filter to the IEC
connector doesn’t increase the
connector’s size appreciably—you
can obtain connector filters not
much larger than the connector
housing itself. General-purpose and

EDN MARCH 17, 1982

medical-equipment versions with
basic filter components measure
less than 2X2x1 in. and sell for less
than $5 in quantity.

Size and price increase with
filtering or current-handling capa-
bility, though: More capable units
can measure 4.5x2.25x1.75 or
larger and cost nearly $20 in
quantity. Few such connector filters
handle more than 10A, though; at
that current level, they become too

large and heavy for bulkhead
mounting—one of their major
mechanical advantages. Most con-
nector-filter families also include a
variety of termination styles, in-
cluding loose leads, solder lugs or
quick-connect terminals.

You'll find a wide selection of
commercial power-line connector
filters in four major categories:

® General-purpose filters—
Although designed to provide

In its family of power-line-filter products, Potter offers several with IEC connectors. Among
them are 610 Series international filters (a), which house the connector and filter in a small
package. 612 Series units (b) add fuses for the hot and neutral wires, and Series 7100 power
modules (c) add a multivoltage selector card.
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noise-susceptibility protection,
these filters often suffice to meet
FCC emission regulations in equip-
ment such as digital systems using
linear power supplies. They gener-
ally provide higher line-to-ground
(common mode) than line-to-line
(differential mode) insertion loss.
(Most noise conducted on power
lines is common mode.)

e High-performance filters—
These devices achieve better sus-
ceptibility protection in noisy envi-
ronments and also provide differen-
tial-mode filtering at levels much
higher than general-purpose filters
to meet stringent .emission stan-
dards (Most emitted noise is
differential mode.)

e Low-leakage-current filters
—Used in medical and dental
equipment, these devices generally
spec leakage at 5 pwA. Their filter
sections uaually handle common-
mode noise better than the differen-
tial-mode variety.

o Filters for switching power
supplies—With both high common-

mode and high differential-mode
filtering to reduce the noise emitted
by switching transistors and triacs,
these filters also handle the high
peak currents associated with
switching power supplies (see pg
114 in this issue).

Many vendors supply filters in the
first two application groups. One of

your shopping stops might be at
Corcom, which manufactures only
power-line filters and claims nearly
50% of the US market for these
devices. Its smallest units
(1.55%1.16%0.83 in. without mount-
ing flange), the EF Series filters,
are UL recognized, CSA certified
and VDE and SEV approved and

From large to small and with any desired amount of filtering capability, Corcom’s power-line
filters cover virtually any base. Shown are just a few of the firm’s IEC-connector filters: EF1 (a)
and EF2 (b) Series units provide low-cost common-mode-noise reduction; the 6J4 power
module (c) makes connecting power a cinch in any country.

specs.

Examine data sheets closely

When reviewing the specifications for connector-filter
products, be aware of several factors that will help
you select the best unit for your application. First,
filters in the same series with larger current ratings
generally have lower filtering capability, spec’d by
insertion loss (see box, “A spec that means little”).

Second, line-to-ground (common-mode) leakage-
current specs are quoted in this article at 250V/50 Hz.
Many filters spec 0.5-mA max leakage under these
conditions, meeting most international safety require-
ments; you can assume this value unless otherwise
stated. (Medical-equipment filters are an exception;
they spec leakage currents in the microamp range.
For all filters, though, you can estimate leakage at
125V/60 Hz by dividing the 250V/50 Hz value by two.)

Not cited here are high-potential (hipot) and
insulation-resistance test levels.
stresses filter insulation at a high voltage, and
insulation resistance then measures the resulting
condition. With few exceptions, the filters described in
this article undergo a 2550V ac hipot test and spec
insulation resistance equal to 6 MQ at 100V dc (if at
all); the recently issued draft of UL 1283 for
electromagnetic interference filters addresses these

The hipot test

land).

The foregoing spec considerations illustrate the
importance of agency approvals. If you intend to
market a design outside the US, make sure that the
conpector filter you use has the necessary agency
approvals and certification. Watch out for data sheets
or salesmen touting filters that “comply to,” “are
designed in accordance with” or “meet the standards
of” various agencies—such devices don’t yet have
the respective agency certification or approval. The
most meaninful phrases are “is listed as certified
with,” “is agency approved” or “is registered with.”

Furthermore, although most suppliers claim that
their filters have pending approvals, the review
process can take many months, especially for
non-US agencies. The status of a product can
change at any time, so the agency approvals
described here are those in effect as of this writing. To
determine a filter's latest approvals, contact the
manufacturer directly.

Finally, several agency abbreviations appear in this
survey: UL (Underwriters’ Laboratories, USA), CSA
(Canadian Standards Association), VDE (Verband
deutscher Elektrotechniker, West Germany) and SEV
(Schweizerishcher Elektro-Techniker Verein, Switzer-
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PARTNERS
I POWER?

Stevens-Arnold Joins Forces
with Power Products.

On October 16, 1981, a new industry leader was born.
Computer Products, Inc. and Stevens-Arnold, Inc. joined
forces by way of merger. Stevens-Arnold and the Power
Products Division of Computer Products now operate as
partners in the firm’s Power Products Group —the world’s
leading supplier of modular encapsulated power supplies.

The Power Products Group has the resources to serve
the largest volume electronics OEM, and the interest to
serve the smallest. Look to us to give you more of whatever
you need. Like the industry’s broadest selection of
encapsulated AC/DC and DC/DC power supplies,
unsurpassed for quality and reliability.

Plus outstanding custom engineering capability, backed
by more than a million dollars in power conversion R&D.

One of the strongest sales and distribution organizations
in the business, worldwide.

And a new operation in the Republic of Ireland, dedicated
to serving the power conversion needs of the European
market. i

We're the Power Products Group of Computer Products,
Inc. —your new partners in power. Put us to work for you.
We've got the power to do it all.

- LINEAR POWER SUPPLIES haabach
« SWITCHING POWER SUPPLIES | 248 We've joined

+DC/DC CONVERTERS , forces to serve
\ | sill} you better.

\

C2Stevens-Arnold | E@PowerProducts

Subsidiary of Computer Products, Inc. Division of Computer Products, Inc.
7 ELKINS STREET, SOUTH BOSTON, MA 02127 2801 GATEWAY DRIVE, POMPANO BEACH, FL 33060
TELEPHONE (617) 268-1170 TELEPHONE (305) 974-2442

Find us in EEM « GOLD BOOK ¢ DEM CIRCLE NO 25
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cost approximately $7 (100). Inser-
tion loss for these 1, 3 and 6A units
measures 12 to 55 dB typ.

For more filtering capability,
consider Corcom’s 3, 5 and 10A K7
Series filters, which sell for
approximately $10 (100). They
control line-to-line as well as
line-to-ground RFI/EMI interfer-

ence and spec typical insertion loss
0f20 to 55 dB (3A) and 10to 50 dB (5
and 10A). The devices are UL
recognized and CSA certified and
spec 1.25-mA max leakage currents.

If you need still higher perform-
ance, $13 to $17 (100) buys the
UL-recognized Super K filters. The
largest Corcom IEC connector

filters, these 3, 6 and 10A SK Series
devices measure 4.21x2.19X1.75
in. and contain components that
achieve insertion loss between 30
and 45 dB typ with leakage of 1.25
mA max (VSK Series) or 0.4 mA
max (ESK Series).

Another manufacturer with a
wide range of IEC connector filters

A spec that means little

One power-line-filter spec—common-mode insertion
loss—proves ambiguous and confusing when you’re
comparing EMI filters. Some manufacturers even feel
it's necessary to footnote a warning.* To understand
how to properly use this spec, you must know a few
facts about applying filters.

RFI power-line filters act as mismatching networks
for high-frequency interference; they provide high-
impedance series barriers and low-impedance
ground shunts in the stopband. Thus, it's necessary
to maximize the mismatch for optimal filtering.

On the filter’s input side, power lines present a low
impedance, so the device generally uses a high-Z
series inductor. The situation gets more complicated
on the load side, however: For high-Z equipment
(such as linear power supplies), the filter must
present a low impedance, generally with a shunt
capacitor; for low-Z loads (such as switching sup-
plies, shunt regulators or synchronous motors), the
filter must present a high impedance, usually with a
series inductor.

However, most loads change their impedance
greatly over the frequencies of concern to regulating
agencies. Thus, you must find a filter that best suits
the load’s spectral signature. This task isn'’t trivial
because two filters with identical attenuation specs
can operate totally differently with a given load. That's
why you'll find such a wide range of standard filter
products; the best selection technique is merely to try
various configurations until you find one with ade-
quate performance.

Filter manufacturers can'’t predict the load imped-
ances that their devices will have to work with. Thus,
they use constant 50() source and load impedances
to determine line-to-ground (common-mode) noise
reduction, spec’d in terms of insertion loss—a ratio of
input-to-output signal reduction specified in decibels.
These measurements are generally made from 0.15
to 20 MHz to match various agency requirements and
are performed according to MIL-STD-220.

Unfortunately, this MIL standard’s test methods
aren’t adequately defined and can lead to incompati-
ble results. For instance, to measure a filter's true

common-mode 50(/50() response, the line and
neutral terminals should be connected together on
both the line and load sides. But all manufacturers
don't follow this procedure.

The insertion-loss data for filters described here
are unaccompanied by frequency-response charts
for obvious reasons. Listed, however, are high and
low values within the spec’d frequency range. Unless
otherwise stated, you can assume that values are
given for 0.15 to 20 MHz; they generally are smallest
at low frequencies and increase gradually to reach a
maximum between 1 and 10 MHz.

What about line-to-line (differential-mode) noise?
Only a few manufacturers supply specs for this
parameter—and only for selected models. Note,
however, that differential-mode insertion-loss values
generally run lower than common-mode values,
except in high-performance and switching-power-
supply filters designed to handle this noise.

Given this situation, what good are insertion-loss
specs? Once you've matched the load characteristics
of a specific piece of equipment to available filter
configurations and made a rough selection, insertion
loss takes on some meaning. This 502 data roughly
characterizes a filter—high insertion-loss values
indicate greater filtering and give you some idea of
how many “goodies” a device contains. The values
also allow you to compare the relative performance of
filters with similar configurations.

Additionally, once you've selected a particular filter
for your design, insertion-loss values serve as a good
incoming-parts-inspection aid to ensure product uni-
formity. And with this data, you can also verify
filter-performance consistency over time.

(Ed Note: Special thanks to Corcom’s Bill Wallace
(marketing specialist), Al Toppeto (manager of
application engineering) and Lon Schneider (man-
ager of R&D engineering) for their assistance in
preparing this box.)

*For example: “CAUTION: The values of measured
insertion loss (although adequate for incoming inspection of
product uniformity) are not generally acceptable for the
evaluation and prediction of system performance in the
actual operating environment.”
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Ten bucks says we can provide you
with the primary batteries to power
any microcircuit or microprocessor
your company produces.

Because we produce one
of the most complete lines of micro-
cell systems in the world.

Including our new advanced,
long-life lithium cells. Our patented
divalent silver-oxide cell with up
to forty percent more life than any
ordinary silver cell. Mercury and zinc
air. Plus alkaline and zinc-carbon
round cells. All in a complete range

of sizes and capacities.

And, if what we already have
doesn't fit your application, well
work with you to design a battery
tailored to your requirements.

S0 before you begin your
next profect, take us up on our
bet. Chances are you'll end up
with a high quality, reliable power
source bearing the RAYOVAC
name. But, okay, if we cant help
you, you'll get a shiny stack
of coins bearing a well-known
country’s name.

WERE BEITING WE CANSOLVE
YOUR MICROPOWER PROBLEMS

WORLDWIDE OFFICES:  RAYOVAC Canada
RAYOVAC Corporation 5448 Timberlea Blvd.
101 E. Washington Ave. ~ Mississauga, Ontario
Madison, WI 53703 USA  L4W 2T7 Canada

Tel: (608) 252-7400
Tlx: 265462

Tel: (416) 624-4448

© 1981 RAYOVAC, Madison, Wi 53703

Power for the long run.

PROME SA.

P.0. Box 452

Colon FREE ZONE
Republic of Panama,
Panama

RAYOVAC Europe B.V.  RAYOVAC Limited

Woelwijklaan 2 Station Approach
2252 AM Voorschoten  St. Mary Cray
The Netherlands Orpington,

Tel: 31-1717-7340
Tlx: 39362 ESB NL

Kent BR5 2nd, England
Tel: Orpington 70516
Tlx: 892627
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RAYOVAC Overseas Corporation

DF Building

No. 2-8 Minami Aoyama 2-Chome

Minato-Ku

RAYOVAC Overseas Corporation
G.P.0. Box 2874

Hong Kong, B.C.C.

Tlx: 73090 ROVIC HX

Tokyo 107, Japan
Tel: (03) 402-9541

Tlx: J26664 RAYOVAC]

RAVOVAC
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Aerovox now offers a full line of metallized polypropylene film,
wrap and fill dry construction, DC capacitors specifically de-
signed for application in switching power supplies. “AeroMet”
capacitors provide high switching rate and current carrying
capabilities, low ESR values, low energy consumption, and high
capacitance ranges. The excellent capacitance stability exhibit-
ed by these capacitors coupled with their high IR and low DF
characteristics offer you significant advantages over electrolyt-
ic capacitors. “AeroMet” capacitors are available in capaci-
tances from 1 mfd to 30 mfd, in voltage ratings of 100, 200 and
400 VDC for operation at temperatures from —55C to +105C
without derating.

Sure enough, we still make AC capacitors...thousands of them
everyday for the biggest names in the power supply, lighting,
air-conditioning and motor industries. We're also a major
source for energy storage/discharge capacitors, low voltage
power factor correction capacitors, and sub-fractional Hp
shaded pole motors. And you thought we only made AC
capacitors.

Send today for technical data and specifications on “AeroMet”
DC capacitors.

A@@v%;m

AN RTE COMPANY

P.O.BOX B-970 740 BELLEVILLE AVENUE NEW BEDFORD, MASS. 02741/ U.S.A.
CIRCLE NO 27

Technology

is Potter. For general-purpose
applications, it offers fused and
unfused versions. Series 610 devic-
es, without fuses and costing
roughly $6 (100), come rated for 1, 3
or 6A. Their typical insertion-loss
values vary from 15 to 50 dB (1A) to
10 to 50 dB (6A). The series is UL
recognized.

The fused Series 611/612 filters
(approximately $10 to $15 (100)),
differ in that the 611 units have one
fuse on the hot line while the 612
devices fuse the neutral line as well.
They measure 1.74x2.16x1.3 in.
and 1.96x2.25%1.45 in., respective-
ly. Both come in 1, 3.15 and 6.3A
versions with insertion losses of 25
to 40 dB typ.

Potter’s 620 Series will also soon
be available with IEC connectors
and will come with either leads or
quick-connect terminals. Expected
to sell for roughly $13 (100), they
will suit low-impedance loads and
spec leakage of 1.25 mA and typical
insertion loss of 45 to 70 dB (1 and
3A units) or 20 to 70 dB (2, 5, 10 and
20A versions).

In the same general price/
performance range as Potter’s
products are filters from Stanford
Applied Engineering. The firm’s
$5.46 (100) CA and CB Series
devices differ only in the location of
their quick-connect terminals—on
the side or rear. The 1.55%1.17X
0.81-in. units come in 1, 3 and 6A
versions, spec leakage of 0.65 mA
max (0.5 mA optional) and feature
minimum insertion loss of 22 to 50,
15 to 50 and 9 to 45 dB,
respectively.

SAE’s new high-performance
HPCA units cost nearly $0.25 more
than the mechanically equivalent
CA and CB units and provide
insertion loss of 40 to 65 dB minin 1,
2, 3 and 5A versions. And the firm’s
ER Series extended-range units,
priced at approximately $9.50 (100),
come rated at 1, 3 or 6A and feature
insertion loss of at least 40 dB from
1 to 200 MHz.

Cornell-Dubilier’s general-pur-
pose IEC-connector filters, the
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(et your next proprietary IC at %3 the

usual development cost...and in %3 the time.

Genesis Linear Arrays

Specify Cherry Genesis semi-custom circuits. Genesis
Linear and I2L arrays are diffused and manufactured

in our own facility...in inventory and awaiting inter- CS2000E 70x 70 mils | 187 components| 18 bonding pads
connection to your circuit requirements. - :
CS2500G 75 x 79 mils | 325 components | 18 bonding pads
Genesis programs are primarily intended for pro- CS3000F 91 x 110 mils | 437 components | 24 bonding pads
duction requirements of 25,000 to 100,000 ICs per CS4000M 98 x 147 mile| 815 components| 28 bonding pads

year. However, Cherry can fully support your higher
volume needs.

You save even more because we guarantee your in-

Genesis Linear Flip Chips

CS2800

80 x 85 mils

335 components

16 solder bumps

Genesis I2L Gate Arrays

vestment w1tth fatl}llnl(gle Cherry program tha; :ppll‘les €S1200 192gates | 241/Oports | 30 bonding pads
major par i ineerin
s At S .O RAENENS FHETIOSHING SRC W0IE CS1300 288 gates 28 1/0 ports | 34 bonding pads
charges against a full custom mask set. You can — .
begin your program with a Genesis IC and convert CS1400 analog/digital | 256 gates 18 I/O ports | 40 bonding pads
Up to 400 linear components

to full custom later when your quantity needs in-

Note: CS1200, 1300 and 1400 are alternative source equivalents to Exar XR200, XR300 and XR400.

crease. Send today for all the facts.

CHERRY % SEMIGONDUGTOR.

CHERRY SEMICONDUCTOR CORPORATION - 2000 South County Trail, East Greenwich, Rl 02818 / (401) 885-3600

A wholly owned subsidiary of Cherry Electrical Products Corp., Waukegan, IL, U.S.A., 312 689 7700 « Worldwide aftiliates and phone numbers: Cherry Mikroschalter GmbH, Auerbach, Germany, 03 643 181 « Cherry
Electrical Products Ltd., Harpenden (Herts) England, (05827) 63100  Cherco Brasil Industria E Comercio Ltda., Sao Paulo 55 (011) 246-4343 » Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511
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Carborundum makes three types of
noninductive ceramic resistors that
can solve tough resistance problems,
save money and space.

Energy Dissipation
e 50,000 Joules
890AS (18"x 1)
-
oo
=
S
- -
3 75 Joules
) 231AS
15KV (0.75” x 0.16")
0 \
time
Power Dissipation
1000 Watts /‘VI
892SP (24"x 2")
i
@
5 100 Watts
g
234SP (1"x '4")
10 Watts

time

Regardless of the pulse shape, we
have the resistor. Our Type SP handles
large amounts of power from 60
cycles to many megahertz. Type AS
can absorb huge amounts of energy
while maintaining its noninductive
properties at high voltages. Type A
solves high resistance problems in
high voltage situations.

For more information on ceramic
power resistors and our broad line of
thermistors and varistors, contact:
The Carborundum Company,

Electric Products Division,

Electronic Components Marketing,
P.O. Box 339, Niagara Falls, New York
14302. Telephone: 716-278-2521.

CARBORUNDUM @

A Kennecott Company
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With an IEC connector on the line side and quick-connect terminals on the load side,
Curtis's F1600 Series filters save chassis space and reduce wiring time. Priced at
approximately $15.50 (100), the UL-recognized 3A devices measure 1.5x2.0%x2.5 in. and
spec common-mode insertion loss of 55 to 65 dB. Their high-performance dual-coil design
also holds down differential-mode noise and handles six times rated current for 8 sec, making

them ideal for use with switching power supplies.

APF Series, cost approximately $4
(100) and are UL recognized, VDE
approved and CSA certified. They
come in 1, 3 and 6A versions with
typical insertion-loss spees of 20 to
55, 12 to 55 and 10 to 55 dB,
respectively.

F1500 Series devices from Curtis
sell for roughly $11.50 (100) and
belong in the high-performance
category. These UL-recognized
units provide minimum insertion
loss of 35 to 50 dB (3A devices) and
35 to 45 dB (6 and 10A units). They
also spec leakage at 0.4 mA max.

Several circuit styles

Siemens supplies its B84104K
family of 6A IEC-connector filters
in three circuit configurations.
Circuit 1, for approximately $6
(100), specs leakage at less than 0.3
mA max and insertion loss at 10 to
50 dB typ. With the same leakage
current, the approximately $7 (100)
Circuit 2 filters increase insertion
loss to 20 to 60 dB typ. Finally,
Circuit 3 filters, priced at roughly
$10 (100), allow 0.6-mA max leakage
current but up insertion loss to 20 to
70 dB typ. All three versions are

UL recognized, and Circuits 2 and 3
are VDE approved.

You'll also find several circuit
styles in Sprague’s JX5400 Series.
General-purpose Circuit 1 filters,
priced at less than $7 (100), spec
leakage current of 1 mA max and
come in current ratings of 1, 3, 6, 10
and 15A. Typical insertion loss
ranges from 25 to 57 dB for 1A units
to 5 to 58 dB for 15A versions.

Recommended for applications
where differential-mode RFI/EMI
predominates, Sprague’s Circuit 4
filters carry 1, 3 and 6A, also spec
leakage at 1 mA max and cost $8
(100) or less. Insertion losses range
from 1 to 64 dB (1A) to 0 to 57 dB
(6A) typ. Both circuit styles are UL
recognized.

Other vendors of such filters
include Hopkins and Genisco. Hop-
kins’s F85100 universal filters, UL
recognized and CSA certified, cost
approximately $7 (100). They come
in 1, 3 and 6A versions, spec leakage
at 1.5 mA max and feature insertion
loss of 12 to 55 dB typ. Genisco’s N
Series units, priced at roughly $5
(100), also come in 1, 3 and 6A
versions with respective typical
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Introducing two new scopes, both
nemlbers of our track-proven PM3200
family.

And when you compare us to the
sompetition you'll discover that there
‘eally is no comparison at all—not if
you're talking about price/performance.

Choose us and you'll get our “top
line quality” CRT—one that's good
anough to use in a 100MHz scope—not
second choice production fallouts. We
think you'll appreciate our uniform spot
jquality even at the highest intensity
levels. A gquality missing from theirs.

Also, we have graticule illumination.
They don't.

Check out our triggering. We give
you p-p automatic tnggerinﬁ that saves
you time and frustration. Plus fully
automatic TV triggering for vertical and
horizontal sync. Our PM3217 offers full
trigger selection for coupling and
source for both timebases, which is a
must for data stream analysis.

The PM3215,PM3217 :
50MHz Scopes. Superior Engineering.

priips| Test & Measuring

% Instruments

nnnnn
€

Choose us and you'll enjoy the
ease of single-button measurements.
Choose the competition if you prefer
complicated hit and miss combination-
control guesswork.

What about chopper rate? At 550Hz
ours is twice as fast as theirs. That means

CIRCLE NO 36

we deliver much more ac-
curate waveform displays.
And we even offer world-
wide line frequency cover-
age from 50Hz to 400Hz to
satisfy militag require-
ments, plus DC and battery.
Should you doubt any
claim we make, just do
| one thing—schedule us
| and the competition to a
| side-by-side comparison.
We win more sales this
way, because the more you
compare us to the compe-
tition the better we look.
And work!

For nationwide sales and service
information call 800-631-7172, except
in Hawaii, Alaska and New Jersey. In
New Jersey call collect (201) 529-5800,
or contact Philips Test & Measuring
Instruments, Inc., 85 McKee Drive,
Mahwah, NJ 07430.

PHitips \)
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insertion-loss figures of 24 to 55, 18
to 55 and 12 to 55 dB.

Most of the aforementioned units
spec leakage current near 0.5-mA—
too close for comfort to the limits of
UL 544. This safety standard
contains two sections: for patient-
connected medical and dental units
with a 100-pA leakage-current
limit, and for nonpatient-connected

units (which nevertheless might
come in contact with a patient and
upset weak life-support systems)
with a 500-pA limit.
Medical-equipment filters are
generally designed to meet the
100-p A limit, and the majority spec
leakage at 5 wA. To achieve this low
leakage current, most manufactur-
ers merely eliminate line-to-ground

capacitors. But because these
components achieve high common-
mode filtering, the medical-applica-
tion filters also exhibit low inser-
tion-loss values.

For example, Cornell-Dubilier
sells APFM units with 5-p A leakage
current for roughly $4 (100). UL
recognized and CSA certified, these
1, 3 and 6A units offer typical

:\
|
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Multivoltage power modules sell convenience

Adding an IEC-connector filter to your design won't
allow any user to merely attach a line cord and
operate the product; varying line voltages and
frequencies must also be accommodated. Connec-
tor-filter suppliers, however, also produce a device
that allows users to plug in their products virtually
anywhere: the multivoltage power module.

To understand the features found in most such
modules, consider Hopkins's $11.80 (100) Model
F65003. It measures 2.75%1.15%x1.53 in. and con-
tains an EMI power-line filter with 10-p.A leakage and
insertion-loss values of 30 to 60 dB typ in the 0.5- to
5-MHz range; a voltage-selector card that lets you
choose 100, 115, 120, 220, 230 or 240V ac from 48 to
440 Hz merely by inserting it in the proper orientation;
a fuse holder and ejector; and an IEC power-line
male connector.

On its load side, the UL-recognized and CSA-
certified device connects to appropriate taps on the
equipment’s transformer primary. The 6A unit is also
easy to install in one panel cutout because of its
snap-in construction. Furthermore, a plastic window
slides across the device’s front to provide access to
either the line-cord receptacle or the fuse/voltage-
card compartment. (You must disconnect power to
change settings.)

With the same mechanical construction, agency
approvals and input-voltage ranges, Hopkins's
F65004 provides interference filtering across 0.1 tqQ
100 MHz with typical insertion loss of 10 to 40 dB and
0.5-mA leakage. Also rated for 6A, this unit costs
$12.71 (100).

Rounding out Hopkins’s devices, the similarly
operating 6A Model F65005 sells for $12.34 (100),
provides insertion loss of 16 to 24 dB typ from 0.5 to
20 MHz and specs leakage current at 0.5 mA max.

Another manufacturer that piggybacks an RFI/EMI
filter on line-voltage selector modules, Potter offers
two models: the 7100-0002 and -0003, priced a
approximately $10.20 (100). Both are 6A UL-recog-
nized units that measure 2.6x1.06x1.56 in. and
accept 100, 115/120, 220 or 230/240V ac from 48 to
440 Hz. Mechanically, they function in a manner

With or without filters, power-line modules from Potter accom-
modate the wide variety of voltages and frequencies in use today.
In the foreground is Model 7100-0001 (unfiltered), and behind it
you can see how a filter rides piggyback on Models 7100-0002
and -0003.

similar to the Hopkins units but feature maximum
leakage currents of 0.5 mA (-0002) and 2 p.A (-0003),
with respective insertion-loss figures of 10 to 38 dB
across 0.1 to 100 MHz and- 13 to 28 dB across 0.1 to
10 MHz.

Corcom’s new 6J4 power module, priced at
approximately $12 (100), handles 100, 120, 220, and
240V ac at 50 to 400 Hz. The 6A device’s insertion
loss specs at 12 to 55 dB with leakage at 0.5 mA; the
device measures 1.82x2.65x1.15 in. and is UL
recognized and CSA certified.

Other new introductions in this product area include
forthcoming modules from Stanford Applied Engi-
neering and Sprague. SAE’'s FCA Series units,
expected to sell for between $12 and $13 (100), will
use filters equivalent to the firm’s HP Series high-
performance devices. They will include an IEC
connector and fuse holder, but voltage-switching
capability will be an external option.

Sprague’s 200JM6, which should enter the market
momentarily, will sell in the $6 to $8 (100) range and
will have specs roughly equivalent to those of
products already on the market.

I
|

V

- |
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Whatever your ferrite requirements for power
conversion applications Ferroxcube has the size, shape
and material to fill your needs.

The power material 3C8 is produced in our full range of
standard configuration: Pot Cores, Toroids, E or

E-LAM Style E Cores, as well as EC Cores

complete with bobbins and mounting hardware.

All can be gapped for output choke applications. We 've even

established standard “power gaps” for
Pot Cores and EC Cores.

We've got it all and it's called The Power Line. If you'd like

A North American Philips Company

more information about the most complete ferrite
product line in the industry, Speak To The Specialists.
If we can't help you, chances are nobody can.

(§ FERROXCUBE

Speak To The Specialists

Division of Amperex Electronic Corporation
Saugerties, New York 12477

X & - | D TWX 510-247-5410

e (914) 246-2811
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Free
IC Driver

with AIRPAX Linear Actuator
Test Kit. Limited time only.

Perfect for prototyping—you get a
discount-priced linear actuator with
free 16 pin dual-in-line IC driver.
Choose from three of our best bi-
directional, 12Vdc digital linear
actuators, designed for fast, pre-
cise incremental positioning. With
a deal like this, you know there
are strings attached:

One order per person only.

One to three kits per order only.
Offer ends June 15, 1982.

Call now or write on your letter-
head.

AIRPAX

| NORTH AMERICAN PHILIPS CONTROLS CORP. |

Cheshire Division
Cheshire Industrial Park
Cheshire, CT 06410

Phone: (203) 272-0301

*L92121-P2
K92211-P2

21 0z 002" | 17" | 1.06"
75 o0z.| 001" | 4" | 1.86"

*User must install shaft rotation restraining device on this unit.

56

Ordering Max. | per | Max. | Case 0
Part No. Force | step |travel| dia. | Cheshire,
K92121-P2 | 21 oz.| 002" | %" | 1.06"

$23.40

2460
3540

Technology

insertion losses of 20 to 40, 15 to 30
and 12 to 28 dB, respectively.
Hopkins’s F11935 and F12034,
priced at $7.33 (100), come with the
same approvals and in the same
current ranges with insertion loss of
12 to 28 dB typ. With 5-p.A leakage,
the two differ only in solder-lug
location—rear or top.

Corcom’s EH Series devices also
spec 5-pA leakage. The UL-
recognized and VDE-approved 6A
units, priced at roughly $8 (100),
achieve the same insertion loss as
the firm’s EF Series. Another
choice, the $6 (100), 6A Potter 615
Series, specs leakage at 5 wA and
insertion loss at 15 to 30 dB typ.
These devices are UL recognized.

Sprague’s JX5400 Series Circuit
Style 2 devices also suit low-leakage
medical applications with their 5-p.A
max leakage. They sell for less than
$7 (100), come with current ratings
of 1, 3, 6, 10 and 15A and feature
typical insertion losses ranging
from 26 to 40 dB (1A) to 5 to 21 dB
(15A). Finally, Stanford Applied
Engineering’s $6.65 (100) M6 Series
devices offer 5-puA leakage. The 6A
devices, UL recognized and CSA
certified, spec insertion loss of 9 to
25 dB min.

When designed to meet the
stringent needs of switching power
supplies, IEC-connector filters gen-
erally contain large series inductors
and line-to-line capacitors to handle
high differential-mode emissions
and high peak currents (which can
exceed rms current by a factor of
three or four). Thus, these filters,
supplied by Corcom, Curtis and
Potter, are among the physically
largest connector filters.

Corcom’s 3EP7 is a 3A device
that handles 10A pk; the necessary
filter components, here achieving an
insertion loss of 55 to 65 dB typ,
would make higher current units too
large and heavy for easy mounting.
The $18 (100) UL-approved unit
specs leakage of 0.4 mA max and
measures 3.15X2.19X75 in.

In a 2-in.-wide case, Curtis’s 3A
F1600 costs roughly $15.50 (100). It,
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AMI supercharges your microprocessor.

For real-time signal processing, try our
high speed series of S2811 Signal
Processing Peripherals (SPP). Power is
packed into every chip.

Speed second to none. Developed to

meet your high speed data and signal
processing needs, the S2811 series gives
you a 300 ns multiply-add-store cycle.
Throughput is optimized by linking instruc-
tion memory, data memory, pipelined
multipler, and ASU in a parallel multibus
structure allowing 10 million arithmetic
operations per second—you program it for
your specific requirements. And the
S2811 provides flexibility with its inde-
pendent serial and parallel 1/0 ports.

Programming support saves you time.
To help you program the S2811’s internal
ROM, AMI provides outstanding program
generation support. A low cost in-circuit
emulator as well as software simulator/
assembler and a real-time hardware emu-
lator are all currently available. Imagine
the possibilities! But it's our family of
preprogrammed parts that really helps you
face immediate problems, head to head.

Preprogrammed parts cut design time.
AMI offers you a wide variety of prepro-
grammed SPP’s, compatible with 8 or
16-bit microprocessors.

The AMI S2814 Fast Fourier Transformer

(FFT) for frequency spectrum analysis.

The AMI S2815 Digital Filter/Utility
Peripheral (DFUP) for filtering/equaliza-
tion, u-Law conversion, signal measure-
ment and generation.

The AMI §2816 Echo Canceller Processor
(ECP) for echo cancelling and echo sup-
pression. And there are more versions on
the way.

The $2811 puts you ahead. Whether your
applications include telecommunications,

]II[@
American Microsystems, Inc.

The most natural solutions in MOS.

A

Santa Clara, CA 95051.
o

modems, speech and image processing,
radar/sonar systems, instrumentation or
digital filtering, send in the coupon

below for AMI's new S2811 series Data
Package. Or call Ted Vaeches at

(408) 554-2070 for the whole powerful story.

AMI: Unsurpassed in custom and
standard communication circuits.

Let me in on the power of your 2811
series of SPP’s. Send me more |
information. |
Name |
Title |
FPm - |
g 000 |
City |
e 7 |
Phone Number () :

I

|

I

Mail coupon to:
AMI Telecommunications Marketing
3800 Homestead Road

EDN 3-17
|

©1981 American Microsystems, Inc.




FuJl
EUECTRIC

Motor Drive
Darlingtons

FTechnology Update

too, specs leakage of 0.4 mA max
but handles six times rated current
for 8 sec and features insertion loss
of 55 to 65 dB typ. UL approved, it
measures 1.5%2.0x2.5 in.

Finally, Potter recommends its

CSA certified and VDE and SEV
approved, they cost $15 to $30 (100),
come in 3, 6 and 10A versions and
spec typical insertion loss of 50 to 65
dB. EDN

e AC Inverter Drives

* Brushless DC Drives

« PWM Systems

» Large RBSOA & FBSOA

30A, 50A, 75A [lc(cont)]
(per transistor)

(100A soon available)
450V [VCEO(sus)]

500V [VCEX(sus)]
Electrically Isolated
Dual Darlington

60A, 100A, 150A Peak Collector Cur-
rents. 100 min hgg. 600W Collector Dis-
sipation, (300W per transistor). 4 usec.
ts. Wide RBSOA and FBSOA. Discrete-
chip, fast-recovery diodes. Convenient
heavy-duty screw terminals and isolated
single-side mounting simplify parallel
assembly to obtain higher currents.
Advanced planar technology allows
paralleling without selection or ballast

resistors.

For fast service call:
800-527-0251

COLLMER SEMICONDUCTOR, INC.

14368 PROTON » DALLAS, TEXAS 75234 * 214/233-1589
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622 Series units for switching-
supply applications. UL recognized,

Article Interest Quotient
(Circle One)
High 500 Medium 501 Low 502
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For more information...

For more information on the power-line-filter products described in this
article, contact the following manufacturers directly or circle the appropriate
numbers on the Information Retrieval Service card.

Cornell-Dubilier Electronics Genisco Technology Corp
Box B 967 18435 Susana Rd

New Bedford, MA 02741 Rancho Dominguez, CA 90221
(617) 996-8561 (213) 537-4750

Circle No 742 Circle No 745

Siemens Corp

8700 E Thomas Rd
Scottsdale, AZ 85252
(602) 941-6366
Circle No 748

Sprague Electric Co
North Adams, MA 01247
(413) 664-4411

Circle No 749

Corcom Inc

1600 Winchester Rd
Libertyville, IL 60048
(312) 680-7400
Circle No 743

Hopkins Engineering Co
12900 Foothill Bivd

San Fernando, CA 91342
(213) 361-8691

Circle No 746

Stanford Applied Engineering
3520 De La Cruz Bivd

Curtis Industries Inc The Potter Co

8000 N Tower Ave A Varian Div Santa Clara, CA 95050-1997
Milwaukee, WI 53223 Box 337 (408) 988-0700
(414) 354-1500 Wesson, MI 39191 Circle No 750

Circle No 744 (601) 643-2215

Circle No 747
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MOSORB destroys voltage transients

e

before they destroy you.

In a millisecond it’s all over. Sensitive, costly
MPU, RAM, linear and logic parts — and all your
design effort — wasted by a spurious voltage spike.
It can strike from anywhere — line surges, relays,
solenoids, motors and inductives, static and noise.

It needn’t be.

There’s an exact MOSORB transient suppressor
tailored to protect you and your circuit technology
from being blown off the board.

Spec’d for pulse power.

Unlike zener diodes which don't include pulse
power ratings, MOSORB suppressor specs begin
at 600 W — well in excess of conventional, low-
power zeners. Used with components and circuits
to shunt destructive energy spikes, MOSORBs
avalanche at breakdown level, ideally representing
an infinite impedance at voltages below their rated
breakdown and essentially zero impedance at
voltages above.

Typically, MOSORBs have a built-in safety
margin at maximum rated surge current because
clamp voltage is itself guard-banded. Thus the
parts will be operating below max pulse power
even when operated at max reverse surge current.

5 series for all.

One for MPUs, one for logic, three general purpose.

Their application is more desirable than a
crowbar, LC or RC network or catch and clamping
diodes because of shorter response time, fewer
components, high power/energy absorption and
low clamping ratio. They can be used in series or
parallel in communication systems, numerical and
process control, medical equipment, business
machines, power supplies and other industrial/

commercial designs to ensure safety and performance

EDN MARCH 17, 1982

integrity of your unprotected devices.

Standard, back-to-back versions are available
on most as well as spec’ing of max temperature
coefficients.

SLE&?&;::& Application ‘XR{‘S V?Ztlt(s Pri;:;z(/_ l:'al;lge
MPTE-5 to 45 All Microprocessors 5-45 1500 $1.05
ICTE-5 to 45 All MOS, Bipolar ICs 5-45 1500 $1.05
1N6267 General Purpose 6.8-200 | 1500 | $1.00-$2.14
1.5KE 6.8t0 200 | General Purpose 6.8-200 1500 | $1.00-$2.14
P6KE 6.8 to 200 General Purpose 6.8-200 600 $.50-8.76

And the prices were never better from factory
or distributor. Write Motorola Semiconductor
Products, Inc., P.O. Box 20912, Phoenix, AZ 85036
for MOSORB data sheets and brochure. They're
easy to design with and essential for your-

Innovative systems
through silicon Q\
@ MOTOROLA INC. -

r-----------------
TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036.

B Please send me information on MOSORBS.
. 118 EDN 3/17/82

| Name
Title Tels. )
Company
Address
City
State ZIP
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THE BEAUTY
32-BIT REAL-TIME

COMES FROM

The art of
sculpting mar-
ble has been

/ described as a
process where
| one starts with

(i a block of mar-

With the result that you end up
with a Real-Time System that has no
unessential logic to run through. Which
makes it run fast. Exactly what Real-

Time Systems are supposed to do.
Ass a matter of fact, you not only
determine exactly how fast things will

| ble, then re- happen. You also determine exactly
moves every-  when they will happen. So you're
S thing that is guaranteed maximum interrupt latency.
P not art. Believe it or not, this is not the
o / Anditis way most Real-T1me Systems work.
5« this same proc- ! Most Real-Time
=t / ess 2that makes A7 Ay systemﬁ are modified
| our 32-bit Real- § » ', timesharing systems.
] ‘\L\/ Time Operating ‘é j | AOS/RT32 on
System (AOS/RT32) sucha thing of { i 5 4 the other hand,
beauty. | f’ § was conceived
With AOS/RT32, you use a ﬂex1— / from the begin-
ble, interactive system generation utility - ’ ning as a Real-
to define the system, the processes, the % Time System.
files. And all the priorities. Thus 1s not to

The AOS/RT32 code you need,

you keep. And what you don’t need,
you get r1d of. Completely.

{
k’?“?‘*%.ﬂs“"-gl dras

60

s

:/s

. say that we are in
- any way opposed
| to timesharing sys-

i

{
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OF OUR NEW
OPERATING SYSTEM
MICHELANGELO

. tems. In point of fact,
we have given you one

of the best timeshar-

- ing systems In

. the business to

\/ v develop your

)\ Real-Time
¢ %, code: Our Ad-
} vanced Oper-
"' ating System/
" Virtual Stor-
age (AOS/
; VS). Itsa
~ compatible
.~ superset of

T ke “ AOS/RT32

that PrOVldeS an lncredlbly lush | v
; % call your local Data General
FORTRAN 77, PL/1, DG/L"

environment for programming in

software and Macroassembler

And has an ability to run (and con—\‘

sequently, debug) your Real-Time
code while working 1n a timeshar-
ing mode.

So you end up with an AOS/

DG/L, ECLIPSE MV/6000 and ECLIPSE MV/8000 are tra

EDN MARCH 17, 1982

demarks of Data General Corporation

CIRCLE NO 39

RT32 system you’ve specifically
sculpted for your multiprocessing,
multitasking application. Be that auto-
mated testing, process control, medical
instrumentation, communications or
what-have-you.

And if that’s not enough, you also
get to run your AOS/RT32 system on
our ECLIPSE MV/6000™ and
ECLIPSE MV/8000" family of

computers. The single most popular

L computers In science today.

Which 1s why to us, AOS/
RT32 is the first real Real “Time

32 bit operating system 1n the
"% business.
& For more information,

office. Or write us at C-228,

p y
Westboro, MA 01580.

We'll send you exactly what
you need to know to sculpt
a Real-T'1me masterpiece.

. ¢wDataGeneral

. ([© 1982, Data General | Corporation
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The Great “Precision OP Amp Trial

In Which the Jury Finds in Favor of PMI's
No-Fault OP.05,06 and 07
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In “Alice’s Adventures in Wonderland, the Knave of
Hearts went on trial for stealing the Queen’s tarts, with her
husband, the King, as a very partial judge. There was so little
evidence that no verdict could be reached, but that didn't
deter the Queen.

“Let the jury consider their verdict) the King said.

“No, no!” said the Queen, not caring to wait for all the
evidence. “Sentence first— verdict afterwards’

Alice argued that no decision could be made based on
evidence with no meaning to it.

“If there’s no meaning in it} said the King, “that saves a
world of trouble, as we needn’t try to find any””

There is a great parallel here in the way precision opera-
tional amplifier buying decisions are made in Linear Wonder-
land. The evidence presented by many manufacturers has
little meaning for the engineers who use op amps. As a result,
they reach the sentence (read: “buying decision”) first and
reach a verdict later (read: “This doesn’t really do the job”)
based on the only evidence that counts, performance.

© PMI 1980

Precision Monolithics likes its products to be judged on
the evidence before the verdict is reached. Consider the case
of our precision operational amplifiers, the OP-05, 06 and 07.

Our OP-05 already is well known to many industry users,
as well as to the many competitors who have tried to com-
pete with it in the last couple of years. It is, simply stated, a
superlative instrumentation op amp for low signal level appli-
cations, with an ultra low TCV,s. One feature that has helped
many juries find in its favor is its long term stability and
nulled temperature drift, which is about the lowest anyone
can buy. This comes from the clever thermally balanced chip
topography plus PMI’s famous process technology.

Our OP-07 series also has been tried, and found fault-
less, by engineers who need even greater improvement in
input offset voltage than is available in the OP-05. PMI’s
“zener zapping” technique is used (instead of laser trimming,
which can cause long-range stability problems) to perma-
nently null Vs at the wafer probe stage of manufacturing.
This provides Vs as low as 25 uV at the full military temper-
ature range. That’s lower than most test systems can test.

For 928 page Catalog, Circle 215




Between the two we have now added the OP-06 series,
and as you will see from the performance specifications, it is
ideal for applications where ultra stability, high gain, and
super speed (particularly at gains over 100) are called for. Just
look at the testimony in its favor, including an impressive
120 dB minimum A,,and CMRR of 110 dB. That kind of per-
formance allows the OP-06 to resolve and process microvolt
level signals with accuracy, stability and speed.

Of course, no jury bases an opinion strictly on the testi-
mony of a partial witness, and we would be in comtempt of
court if we said we were totally impartial. That’s why we
submit the following exhibits for the plaintiff:

EXHIBIT B S.E.M. photo of PMI Zener Zap
showing no surface damage.

EXHIBIT C S.E.M. photo of laser trim showing
surface dislocation.

Now that you’ve considered the evidence, we’d like to go
even further to make certain that when you judge a precision
operational amplifier for your instrumentation needs, either
nulled or unnulled, PMI will get a fair hearing for its OP-05,
06 and 07. Just fill in our “JUSTICE MUST BE SERVED”
coupon and order the sample you want to put on trial for your
own application.

If someone beat you to the coupon, write to us. Or circle
#200 for literature.

With that, we rest our case!

Precision Monolithics, Incorporated
1500 Space Park Drive

® PMI Santa Clara, California 95050

(408) 727-9222 TWX: 910-338-0218 Cable: MONO

In Europe contact:

Precision Monolithics, Incorporated
c¢/o BOURNS AG

ZUGERSTRASSE 74, 6340 Baar, Switzerland
Phone: 042/33 33 33  Telex 78722

" USTICE MUST BE SERVED’ |

Just fill in the box for the op amp of your choice
and we’'ll send you a free sample, and put it on trial
for your own application. My verdict is in favor of:
O OP-05 [0 OP-06 O OP-07
Mail to: Precision Monolithics, Inc., 1525 Comstock Avenue,
Santa Clara, CA 95050

or Precision Monolithics, Inc., c/o BOURNS AG
Zugerstrasse 74, 6340 Baar, Switzerland

I
|
|
|
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I
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I
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For literature, Circle 200




When your applications
change,
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INSTRUMENTS & SYSTEMS DIVISION
Together.well create tomormow.

BAUSCH & LOMB (9
P.0. BOX 15720
(512) 835-0900

Rochesterlaan 6 8240 Gistel, Belgium
EUROPEAN OFFICE ppC C%060/277445 Telex Bausch 81399

AUSTIN, TEXAS 78761
TWX 910-874-2022

For rush literature requests, outside Texas call toll free 1-800-531-5205. For
technical information ask for operator #2.

Circle 42 to have a representative call

Plug in your choice of
modules and the
Omnigraphic’Model 2000
is tailored to your
need

recorder
changes

with them

The Omnigraphic Model 2000 is th
world’s best known most versatil
X-Y recorder. The basic buildin
block is a rugged die cas

metal mainframe. A choice ¢

27 modules enables the recorder t
perform in virtually any applicatior

30 in./sec. speed (40 in./sec. available)

+0.2% accuracy
Best common mode rejection

Same servo response on both axes
Modules can be changed in minutes

Amplifiers interchangeable

Priced from $1200. OEM discounts

available.

® Registered Trademark of Houston Instrument

* U.S. Domestic Price Only

Circle 41 for literatui
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Keylock-switch manufacturers broaden lines
as system security grows more critical

John Tsantes, Eastern Editor

Keylock security switches are
enjoying a renaissance of designer
interest as white-collar crime, the
unwelcome byproduct of the elec-
tronics industry’s growing sophisti-
cation, continues to pace technology.

Indeed, the same developments
that have made computers “friendli-
er” have given unscrupulous users
new tools with which to surrepti-
tiously obtain confidential informa-
tion, funds and hardware through
clandestine remote and direct
access to electronic equipment
(EDN, February 17, 1982, pg 39).
And although incorporating a high-
security keylock switch in such
computer-based designs might not
prevent a crime perpetrated by an
individual accessing data through a
communications link, it does mini-
mize on-site tampering.

No startling developments

Although no startling new devel-
opments are occurring in keylock
security switches, several clear
trends are becoming evident.

For example, recognizing the
need for various levels of security,
manufacturers are expanding their
lines to span low- to- high-security
devices (see box, “Picking the right
keylock switch”). In addition, be-
cause these keylock switches must
work with electronic circuitry of
varying complexity, contact options
are expanding to include most
arrangements found on convention-
al switches. You can, for example,
order a simple On/Off power switch
or opt for one that incorporates
BCD or custom-coded outputs for
direct IC-level interfacing.

Illustrating another trend, many
keylock security switches now
incorporate an antistatic mechanism
—a form of nonmetallic sleeve
installed between lock and switch
that prevents static built up on the
EDN MARCH 17, 1982

key from discharging through the
keylock and damaging sensitive
circuits.

Probably the most noticeable
trend, though, is that keylock
security switches are becoming
standard catalog items at both
independent lock makers and switch
manufacturers. Therefore, you need
no longer select a good lock and then
worry about whether its manufac-
turer can marry a good switch to it,
and vice-versa.

For instance, the Illinois Lock
Company’s Lectro-Quip (LQ) Series
medium- and high-security keylock
switches will by midyear include
low-security devices as well. The
LQT7 antistatic switch will come in
an 8-tumbler double-bitted-key ver-
sion as well as a single-bitted,
5-tumbler style.

The LQ Series now consists of six
keylock-switch devices, each avail-
able with tumbler arrangements
embodying various degrees of

High-quality locks can mate with high-quality switches, as in Stackpole’s Series 700.

indentations cut on both edges.

permits key removal.

proper key.

Some key keylock-switch terms
Circular key—A unit with a cylindrical section intended for insertion
into a circular keyhole (see photograph this page).

Double-bitted key—A flat (as opposed to circular) key with

Key pull—On multiposition keylock switches, a position that

Sidebar locking mechanism—A lock element that prevents
tumbler movement (and hence lock picking) without insertion of the

Single-bitted key—A flat key with indentations cut on one edge.

Triple-bitted key—Similar to a double-bitted key but additionally
containing indentations on one surface as well as each edge.

Tumbler—An obstruction within a lock that prevents unlocking
until it's displaced to a predetermined position. Tumblers take the
form of pins or blades; depending on their shape, the tumbler
elements are often termed disks or wafers.
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security and with various contact
arrangements, key pulls and electri-
cal ratings. All these switches can
be equipped with the company’s
Illinois or Duo mechanisms.

Steel deters drilling

The Duo mechanism consists of 14
brass tumblers with a hardened
stainless-steel head guide that
deters drilling of the tumbler
mechanism. A triple-bitted key
activates the tumblers, and you can
choose among 13,950 primary key
changes as well as master keying.

The Illinois mechanism uses eight
tumblers and is operated by a
double-bitted key. Its brass-tum-
bler version (type D) allows 250
primary key changes and master
keying. The type E version incorpo-
rates aluminum tumblers and,
although not as rugged as the type
D, offers multiple key-pull configu-
rations (as many as 10) for designers
who need this capability.

The switch mechanisms run the
gamut from integral On/Off types to
rotary wafer types mated to the
lock using a mounting bracket. The
contacts can range from spst to
dp5t; you can choose momentary-
position and sp8t configurations in a

(1) or $3.50 (1000) for a unit using
Illinois tumblers.

Prices for other LQ Series models
range from roughly $8 to $16 for
single quantities depending on lock,
switch and contact configurations.
1000-piece discounts range to 40%.

A 20-tumbler design

The Chicago Lock Co also offers
an extensive line of keylock
switches, classified as either medi-
um- or high-security devices. The
company’s familiar cylindrical-key
design comes on its high-security
Ace locks.

The 4900 Series switch locks,
termed UL Ace, incorporate a
20-tumbler locking mechanism
mounted in a brass cylinder. The
4902 employs an spdt microswitch,
while the 4903 uses a wafer-type
switch that provides one or.two
poles and eight positions. Voltage
ratings range from 6 to 250V with
current ranges to 5A for both types
of switches.

A T-pin-tumbler Ace lock is also
available in several switching con-
figurations. Mounted to a wafer
switch, Model 4188 offers as many
as eight switching positions. And
Model 4235, with an integral spdt

few models. Power-handling capa-, switch, is an On/Off power keylock

bility ranges from 12A at 125V ac
down to dry-circuit ratings; gold and
silver plating are available.

An antistatic high-security mem-
ber of the line, the LQ5, offers
protection to 20 kV. Engineered for
use in computer equipment, POS
terminals and medical applications
where static buildup is a problem, it
includes a nylon housing to isolate
the switch contacts from the lock.

Other features include AMP-type
solderable Faston terminals and
optional multipole/multiposition and
momentary contact styles. Silver-
plated contacts furnish high power
ratings (4A at 125V ac, 2A at 28V
de); 0.4-VA devices employ gold/
nickel plating. Prices for a 1-pole,
2-position switch range from about
$12 (1) or $4.60 (100) for the LQ5

that has received widespread usage.

Chicago Lock also offers its
high-security double-bitted 11-
blade-tumbler lock mechanism on
several keylock designs incorporat-
ing both integral microswitches and

wafer switches.

Pricing varies with lock style and
switch mechanism; a unit such as
the 4235 sells for approximately
$12.50 (1) or $6.50 (2500). The
company’s Model 4073, widely used
in vending machines and available in
both spst and momentary-contact
arrangements, sells for roughly $6
(1) or $4 (OEM qty).

Chicago Lock’s high-security key-
locks are already available with
thousands of key changes, and the
company will this year introduce a
new patented mechanism providing
5%2 million combinations. Few
details are available, but the
company claims that in 1% yrs of
trying, it has been unable to defeat
the switch, which employs a new
key type in a radical new design
aimed at applications currently
using 4073- and 4235-type keylocks.

Depressions are the key

Although the Series 14 high-
security keylock switch from EAQ
Switch Corp is not being touted as a

Oak Switch device can protect equipment
from 20-kV static discharges.

using the Duo mechanism to $8.80  Oiltight construction hlgnl/ghts this Model PTK keylock switch from Micro Switch.
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NEW GRAYHILL SLIDE DIP SWITCHES:
VISIBLY BETTER!

Visible position identification is
one big plus the slide format DIP
switch offers; the red color indi-
cates a second visible advantage
—it tells you it’s a Grayhill slide
DIP switch.

The new Grayhill 78 Series is not
just another DIP switch variation. It
is a completely new family of DIP
switch products built on automated
equipment (and at automated
prices). Multi-pole and multi-throw
switching is accomplished by
means of an external snap-on
plastic strap. The switches are
“ganged” after completion, provid-
ing maximum flexibility in inventory
management and allowing for
many “non-standard” ganging
arrangements.

The BIG PLUS features of the
Grayhill Series 78 Slide DIP come
along with all the other BIG PLUS
features that have long made
Grayhill's Different DIP Switch the
favorite of engineers and buyers
world-wide.

m High contact pressure
The famous Grayhill spring-
and-ball contact system out-
performs cantilever contacts,
and provides an exceptional
30,000 cycle life.

m Epoxy sealed base—
as a standard feature

® 100% electrical inspection—
as a standard feature

m 100% pin straightening

m Off-the-shelf distributor
availability
Procurement made simple—call
Grayhill or your local distributor,
for off-the-shelf delivery of most
types. Only Grayhill offers you
this purchasing convenience!
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Free on request...the most recent
Grayhill DIP Switch Catalog.

zayhil/

...the Difference Between Excellent and Adequate

561 Hillgrove Avenue « LaGrange, IL 60525 U.S.A.
Phone: 312/354-1040 « TWX: 910-683-1850
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Picking the right keylock switch

Once you've decided that your application requires a
keylock security switch (see box, “How secure is
secure?”), the next step is selecting the one that most
closely meets your needs by carefully analyzing your
application and requirements.

The selection process should focus on the follow-
ing points:

® | ock-mechanism integrity
Contact arrangements and ratings
Size and space requirements
Environmental conditions
UL listing
Cost.

Although no industry-standard security classifica-
tion exists for keylock switches, these devices can be
broadly classified as low-, medium- and high-security
units. Keep in mind, though, that one manufacturer’s
high-security keylock might be considered a medium-
security device by another supplier.

A low-security keylock switch usually employs a
single-bitted key (cuts on one side only) and usually
only a few (three to five) blade or wafer tumblers.
Typically, these devices are all keyed identically, but
some designs permit several hundred key combina-
tions, depending on the number of tumblers.

The lock consists of a metal alloy such as zinc and
has aluminum tumblers. Low-security keylocks are
easily picked and cannot take much physical abuse.
Thus, they should be used only to keep honest
people honest.

Most medium-security keylocks use a double-
bitted key with six to 11 wafer or pin tumblers. They
typically have brass or zinc housings; tumblers are
aluminum or brass, depending on the manufacturer.
This level of security permits as many as 1000 key
changes, and the lock is not easily picked or
damaged from physical abuse.

High-security keylock switches engender the most
confusion from a buyer's standpoint. Some manufac-
turers claim that wafer tumblers are not as secure as
pin tumblers; others dispute this statement. And
some experts maintain that a highly secure lock can
incorporate either mechanism type.

High-security mechanisms usually include more
than 10 tumblers and sometimes as many as 20.
They feature all-brass construction; hardened-steel
inserts, guides and pins deter drilling of the tumbler
mechanisms. Some pin-tumbler designs incorporate
a rotational feature for double-action locking or
additional locking and tamper-proof mechanisms.
Double-bitted, triple-bitted (cuts on top, bottom and
face) and circular keys are typical, and the number of
key changes can exceed 2 million. Additionally, the

keys can't be easily duplicated. (Key blanks are rarely
found at locksmiths because of proprietary keying.)

High-security keylock switches are claimed to be
virtually pickproof and can take enormous physical
abuse. In most cases, the mounting panel is de-
stroyed before the lock gives out.

Selecting the switch portion of a keylock presents
no major problem; the same considerations you use
when selecting conventional switches apply. You
must decide whether you need ac or dc and high or
low power ratings and choose the number of poles
and positions, contact material and type of external
terminal connections.

Most manufacturers can’'t handle all conceivable
variations, so don'’t select a keylock switch for its
locking mechanism and find later that the contact
requirements you need are not available. (Of course,
custom devices are possible, but at a considerable
cost penalty.)

According to keylock-switch manufacturers, size
and space requirements are among the key points
designers should consider when selecting devices.
Keylock switches come in all panel-cutout, length,
width and mounting configurations. But make sure
you examine the entire assembly and not just the
unit's lock or switch portion.

Some keylocks incorporate the switch section
within the barrel; others use a bracket to mate the
lock to the switch. The advantage to the latter design
is that it can be changed if damaged—integrated
devices requiring repair must be completely dis-
carded or returned to the manufacturer. These
integrated devices, however, are usually smaller.

Because some keylock switches find use in harsh
environments, many manufacturers offer units that
feature sealed oiltight, waterproof and pressure-tight
lock and switch mechanisms. In addition, if a switch
will find use in an area where static can build up, you
might want to consider the antistatic keylocks avail-
able from several manufacturers. Although their lock
and switch configurations are usually limited, these
devices can protect sensitive circuitry from static
discharge as high as 20 kV.

All keylock switches are not UL listed. Most
manufacturers offer such devices, but the UL rating
does not usually span the entire line. In addition,
consider the entire assembly, not just the lock or
switch portion, when looking for the UL rating. If you
ask a manufacturer to modify its standard UL-rated
unit, it might not retain the rating.

Cost is perhaps the most important consideration
in selecting a keylock switch. The major part of the
keylock’s cost is the lock itself. So how much security
can you afford?
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radical new design, it certainly
incorporates an unusual key mecha-
nism. Rather than the common
bitted or circular keys, it employs a
flat key on which depressions are
formed.

Inserting this key into the
keylock switch causes spring-loaded
tumblers to align themselves,
enabling the lock mechanism. As
many as 1000 combinations can be
configured, depending on the key
depressions’ depth and position.

Series 14 keylocks combine stan-
dard snap-acting, low-level or
solid-state Hall-effect switch ele-
ments in a case-hardened steel lock
mechanism. Snap-action units in-
clude one double-break snap-acting
mechanism per element and silver
contacts with 10 pm of gold
laminate. They furnish momentary
or maintained action and a minimum
life of one million operations.
Contact blocks are diallyl phthalate,
providing dimensional stability at
extreme temperatures.

EAOQO’s low-level switch elements,
on the other hand, have two
contacts and a minimum life of two
million operations. And the solid-
state Hall-effect units achieve a
minimum life of five million opera-
tions. The low-level and Hall-effect
units feature universal pe-board,
wire-soldering or quick-connect ter-
minals. Pricing begins at $19 in
sample quantities.

EAO employs the same mecha-
nism in its Series 31 switch line,
which has just been expanded to
include both high-security and
low-cost keylock switches. The
high-security devices, like the
standard keylocks in the line, come
with round, square or rectangular
fronts and mount from the front of a
panel. Switch elements and contact
arrangements are identical to those
of Series 14 models.

The high-security keylocks, using
new locking mechanisms, start at
$18. Standard versions employing
cut keys sell for $14, and the
low-cost models furnishing only two
key combinations will be priced

EDN MARCH 17, 1982

from $8.

Employing a similar design
concept but using a conventional
double-bitted key, Alco Electronic
Products’s new programmable
switches feature a BCD output. You
program these SKC Series devices
by inserting the custom key into the
switch; no turning is necessary. The
key action opens or closes appropri-
ate gold-plated contacts and com-
pletes the circuit. The devices come
with as many as 31 different codes
and sell for $4.95 (1) or $3.61 (250).

Although this keycode program
switch provides some level of
security from the standpoint of key
combinations, its mounting method
(i's held in place by external
screws) allows a determined person
to easily remove and circumvent it.
Thus, for a higher level of security,

consider Alco’s SWK and SKF
panel-mounting keylock switches.
Both have a single-bitted key
mechanism. The SWK comes only in
spst contact arrangements; SKF
Designer Series models use a
square-flange design and allow a
variety of operating configurations
—including rotaries and reed
switches. All switches in the series
feature as many as 10 standard key
changes. Prices start at $4.75.

Rotating tumblers

Although an antistatic-type key-
lock will be coming from Alco
eventually, the firm has no plans to
introduce higher security devices.
In contrast, Medeco Security

Locks’s keylock line includes only
high-security devices. The Medeco
¥s-in.-diameter switch locks feature

The 14 brass tumblers in this lllinois Lock Duo mechanism, coupled with a triple-bitted key,

furnish a high level of security.

A rotating pin tumbler enhances the security level of Medeco's Series 65 virtually pickproof

keylock switches.
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JANG

ROTARY
SWITCHES

MINIATURE

MICRO-MINIATURE

PUSHBUTTON

PRINTED CIRCUIT

MIL
SPEC
QPL

MIL-S-3786
and
MIL-S-22710

Janco rotary switches
have proven their
extra reliability and
versatility in high
performance military
aircraft and aerospace
vehicles since 1947,
Specify Janco . ..

the proven performers!

CORPORATION

P.0. Box 3038

3111 Winona Ave.
Burbank, California 91504
Phone (213) 846-1800
TWX 910-498-2701
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a patented sidebar locking mecha-
nism as well as rotating pin
tumblers for double-action locking.
Touted as being virtually pick-
proof—picking the lock without
rotating the tumblers doesn’t com-
promise the device—the Series 65
features more than 500,000 nonin-
terchangeable key combinations.
Medeco provides only a few
switch combinations. A single-
switch type offers spst or spdt
actions and momentary contacts; a
double-switch version has dpdt
contacts. Silver and gold contacts
are available for all configurations,
and terminals accept quick-connect
leads. Prices begin at $22 (1) and
decline to $15 for large volumes.
Sharing the same reputation for
locking integrity but providing
significantly more switch variations

This unusual keylock from EAO Switch is
activated only after spring-loaded pins match
the key indentations perfectly.

One of the most widely used keylock
switches, Chicago Lock’s Model 4073 finds
use in vending machines and comes in spst
and momentary-contact configurations.

is Fort Lock Corp. It offers more
than 40 different switch configura-
tions, ranging from low- to high-
security units.

For high-security applications,
the Fort Lock Gem mechanism
employs a 7-pin tumbler with a
tubular-type circular keyway. A
chrome-plated brass cylinder is
standard; nickel-plated hardened-
steel plugs are optional. The locks
feature more than 100,000 key
combinations and various levels of
mastering.

Keylock switches employing the
Gem locking mechanism include the
SW2, SwW20, SW93 and 3SW
devices. The first two feature
integral spst switches; the SW20
has momentary contact arrange-
ments. The SW93 furnishes a 3p4t
configuration and fully enclosed
self-wiping contacts, and the 3SW is
an spdt UL-listed 3-wire switch.

Lock uses multiple switches

Fort Lock also offers snap-action
switches. Its SW11 Series models
include one to three switches for
multicircuit applications.

Other Fort Lock devices employ a
double-bitted, 6-disk-tumbler lock
mechanism for medium security
rather than the high security of the
Gem locks. Switches similar to
those found in Gem models are
available, as are wafer switches for
multipole, multiposition contact ar-
rangements. The wafer keylock
carries an SW5 part number.

For low-security uses, Fort Lock
employs a single-bitted keylock
mechanism. 5- and 6-disk tumblers
are standard, but a 3-tumbler
device, the SW3, serves as a lower
cost, less secure option. It provides
only 20 key changes—Fort Lock’s
standard normal single- and double-
bitted locks provide more than 1000.

Most of these Fort Lock switches
carry fairly high power ratings. If
you need low-voltage operation, you
can select one of the firm’s
wafer-type keylock models with
optional switch/contacts.

Pricing varies considerably de-
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Miniaturized Power Supplies
for Logic and Op Amps...

SI ' | d | 3 D
With Screw Terminals For PCB Mounting
Regulati I
Nominal | Qutput o i Ripple Nominal | Output Plogintin Ripple
Output | Current| Load | Line | mv Case Output | Current| Load | Line | mv Case
Voltage | Amps. | +% | +% | RMS | Price Model Size Voltage | Amps. | +% | =% | RMS | Price Model Size
5 .500 15 .05 1 $ 69 5EB50 EB-10 5 250 .05 .05 05 | $ 49 5E25 ES-10
5 1.0 25 .05 1 79 5EB100 EB-13 5 .500 ty .05 59 5E50A EL-10
5 15 .35 1 1 105 5EB150 EB-13 5 1.0 2 .05 75 SE100 EL-13
5 20 .25 .05 1 115 5EB200 EB-20 5 1.5 3 1 | 8 5E150 EL-13
5 25 .25 .05 1 130 5EB250 EB-20 5 2.0 15 .05 };0 SE% Ek-gg
*12 | 100 | 05 | 05 | 1 69 | DB12-10 | EB-10 B LD L 23 O 2
*12 150 | 05 | .05 1 79 | DB12-15 | EB-10 *12 025 [ .1 .05 35 [ D12-03 | ES-10
*12 200 | 05 | .05 1 89 | DB12-20 | EB-10 =12 050 | 1. | 95 i | Dizos | ESO
= s :
=12 .300 .05 05 1 109 DB12-30 | EB-13 > ! i i -
12 | 350 | 08 | 8 | 1 119 | DB12-35 | EB-13 L L R R Lo r R S
*12 500 | 1 05 1 139 | DB12-50 | EB-20 12 200 [ .05 | .08 1 ] 8}3-58 EH%
= ; z
= 08 » ] ] BRiEE R 12 3% | 03 | 03 1 105 | D1235 | EL-13
13 | 200 | 08 | 08 | 1 89 | DB13-20 | EB-10 5. '520 : '35 : i g}g'gg E;fg
T 2 5
=15 | 200 | 05 | 05 | 1 109 | DB1530 | EB-13 I8 11l 33 | Bizd® | EE1
+15 350 .05 05 1 119 | DB15-35 | EB-13 +15 100 | 05 05 59 | D15-10A | EL-10
+15 500 | 1 05 1 139 | DB15-50 | EB-20 +15 150 | (05 05 1 69 | D15-15A | EL-10
+=15 200 .05 .05 1 79 D15-20 EL-10
+15 .05 .05 1 98 D15-30 EL-13
+15 350 .05 .05 1 105 D15-35 EL-13
+15 i .05 1 130 D15-50 EL-20

+ -
AC AC OUT T/C OuT

Acopian

MODEL
DB15-30

AC to DC
POWER MODULE

MINIATURE
AC to DC POWER MODULE

Input Voltage: 105-125 Vac, 47 to 420 Hz, single phase.
Output Voltage Setting: Single output models are factory preset
to within +2% of nominal output voltage, and may be more pre-
cisely trimmed to the nominal voltage rating with an external trim
resistor. Dual models are set to within + 1% of their nominal
ratings, and are not trimable.

Polarity: Either positive or negative terminal of a single output
module may be grounded. Dual output modules have a positive/
common/negative output terminal configuration.

Ambient Operating Temperature: —20 to +71°C. (Model 5E150
and 5EB150, 0 to +71°C.) No derating required.

Optional 230 Volt Input: To order, add suffix “-230” to model
number and $10.00 to price.

Case Sizes and Weight:

EB-10: 3.5" x 2.58” x 1.375" (15 02)
EB-13: 3.5” x 25" x 1.625" (1 |b 4 02)
EB-20: 3.5" x 2.5" x 2.375" (21b 1 02)
EL-10: 3.5" x 2.58” x 1" (13 02)
EL-13: 3.5” x 2.5” x 1.25" (1 Ib 3 02)
EL-20: 3.5” x 25" x 2" (1 Ib 15 02)
ES-10: 2.3" x 1.8" x 1" (7 02)

Other models available from 1 to 75 volts. Send for
complete information.

'4 @'@@I/[e‘?///? Corp., P.O. Box 638, Easton, PA 18042 e Toll-free number: (800) 523-9478
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Quality high-power switchers?
At a fair price? In volume? With unique
capabilities? Who do I talk to?

Talk to us!

We have industry standard mechanical configurations

combined with over 30 standard options. Your choice 2500w T Single and Multi-Channel Power Ratings
of output voltage and current combinations. An almost 2250w }
infinite selection of unique high-power switching
power supplies. S|
3| 1750w +
We specialize in high power. From 250 to 2250 ’;‘ 1500w 1- B
watts. From one to five output channels. Output voltages AT |
from 2 to 60VDC. Output current to 450A at 50°C. Or ]
paralleled to 3000A or more. AC inputs of 92-138V or 5 1000w
184-264V, single or three phase. All with brownout T 750w+
protection and holdup through line interruptions. Even 8 Some):
automatic battery backup to take the system through
extended power outages. If a DC input is needed, it’s 2Bow Tt
available in four ranges...from 22 to 250V. : " ; ' :

Have a unique need? Power fail signal? Digitally Number of Output Channels
programmed output? Line clock? Over/Undervoltage
detection? Four different inhibits? DEC interface? Out of
tolerance shutdown? These are just some of the many
options available to customize your unit.

So if you think you need a custom high power
switcher, look at our power rating chart which shows the

I 5
&
total power delivered from our one through five output a “etlcs
units. If your needs are within those ranges, Pioneer can

give you a standard design product that does the job. THE SWITCHING POWER SUPPLY PEOPLE SINCE 1958
For details, talk to us...today! 1745 Berkeley Street. Santa Monica, CA 90404 (213) 829-6751
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pending on type of lock and switch.
The SW2, for instance, sells for
$8.39 (1) or $3.40 (1000). The SW93
lists for roughly $20.55. The double-
and single-bitted versions cost less.

Keylock mounts on pc board

Stackpole uses both Fort Lock
and Chicago lock mechanisms in its
new Series 100 rotary keylock
switch. In a fully enclosed configu-
ration, the device can handle 15A
with a maximum contact make-and-
break rating of 0.5A at 125V ac and
1A at 28V de.

Each switch deck consists of an
input and an output module with
contact and terminals molded into a
glass-filled thermoset material to
provide ruggedness and good elec-
trical characteristics. Contact and
terminal jumpering and deck inter-
connects can provide any switch
configuration or encoding.

Contacts are silver-plated brass;
silver-alloy or gold plating and other
finishes are optional. Terminal
options are for vertical pec-board
in-line mounting or rear pec-board
mounting with circular pin patterns.
Switching configurations include
shorting, nonshorting, mixed, BCD
or special. Prices range from $15
(small qty) to $6.50 (1000).

Similar rotary keylock switches
are offered by Oak Switch Systems
Inc. The type F (eylindrical) and
type A (flat key) low-power rota-
ries, however, employ open-frame
wafer switches rather than the
Stackpole equivalents’ sealed units.

The type A unit specs electrical
ratings of 0.5A at 28V dc and 0.25A
at 110V ac; type F ratings are 1A
and 0.5A, respectively. Silver-
plated brass or silver-alloy self-
cleaning, double-wiping contacts
are available for both types, as are
multiple-section switches.

Oak’s newest offering in keylock
switches is its antistatic 6-disk- and
5-disk-tumbler device, designed to
protect sensitive electronic circuitry
from static discharge. This switch
provides 20-kV protection and is
ideal for dry-circuit applications;
EDN MARCH 17, 1982

tlesigning with
needle-type
janel meters?

Why short change yourself
on product appearance? Or panel-
meter reliability? Bowmar Solid-State
Analog Panel Meters are light-years
ahead of needle-type meters. Trim,
compact, up-to-the-minute in styling,
Bowmar meters with bright LED bar-
graph and setpoint displays provide
accurate information at a glance.

2.5 millisecond response time, one
percent accuracy. They're immune
to vibration and impact shock.
They never stick, never over-travel.
Mil Standard model available.

Send for information. You'll

agree — with Bowmar panel meters.

(=24
o

One look says it all!

—ol 701 g

Bowmar/ALl, Inc.
531 Main Street, Acton, MA 01720
617/263-8365 / TWX: (710) 347-1441

800-343-5202
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A mechanical life greater than one million
actuations highlights Series TH65/66 switch-
es from Unimax.

operating voltages range from 5V
ac/de at 100 mA to 120V ac at 4A.

Enclosed contacts in spst, spdt,
sp3t and sp4t versions are available;
silver-plated copper alloy is used for
the contact material. Typical pric-
ing for the sp3t arrangement is
$5.80 (1000).

Oiltight keylock

If enclosed contacts aren’t ade-
quate for your application, an
oiltight keylock switch might suit
your needs. Consider, for example,
Micro Switch’'s PT and PW Series
devices, which use Illinois Lock
mechanisms incorporating Micro
Switch’s own switch designs—a
modular approach that permits use
of a variety of contact blocks.
Solid-state and mechanical contact-
ing are available; electrical ratings
span 3V dc to 125V dc and 3 mA de
to 10A dec, resistive. AC currents
range from 1A to 30A. Prices begin
at $39 (1) or $16 (1000).

Keylock switches that meet
stringent environmental require-
ments such as those imposed by the
MIL-S-3786 standard, Janco Corp’s
new KB Series use rotary switch
mechanisms that permit switching
configurations such as multipole,
shorting, nonshorting and bridging.
Electrical ratings range from 250
mA to 5A, 115V ac and 28V dec. You
can also order lower level switching.

Contacts employ a solid-silver
alloy, and the collector rings are

74

If you need an explosion-proof keylock rotary switch that meets MIL-S-3786 requirements,
consider this Janco KB Series device.

How secure is secure?

If a manufacturer tells you a keylock switch is pickproof, don’t believe
it. The best lock in the world is at best highly pick-resistant.

One leading security consultant with more than 40 yrs of
experience maintains that a high-security device should be able to
withstand both surreptitious tampering and considerable abuse. He
says that a lock that he requires more than 30 min to pick can be
considered a highly secure device and virtually unpickable by a
common thief.

A low-security lock can be picked in as little as 10 sec, and
medium-security devices take somewhat longer, the expert main-
tains. He adds that taking a hammer to an inexpensive lock can
compromise it in one blow, while high-quality locks can withstand
hours of such abuse and still not be defeated.

These considerations raise the question of how much security
even the best keylock switch affords in a particular application.
Indeed, mounting the same device in different ways can produce
radically different security levels.

For instance, consider mounting the most secure keylock switch
available on a computer terminal to prevent unauthorized access to
confidential information. If someone wants to gain access badly
enough, this keylock will not stop him—he can cut the molded
cabinet, make appropriate switch connections and get on with the
business at hand. Of course, if the enclosure is made out of
hardened steel, his task is more difficult.

Note that keylock security switches employed in nonremote
applications function more as'visual crime stoppers than actual
ones. In most cases, this is all that's needed. For example, if the
physical abuse necessary to defeat a switch can’t go undetected at
your facility, you have probably secured the equipment properly. In
such an environment, a less secure keylock switch will most likely
also do the job. But watch out—if the keylock has too low a security
level, an employee can defeat it rather quickly, with even a paper
clip, and the illegal access will go unnoticed. And even a
high-security keylock is useless if the key is “hidden” in a nearby
desk drawer.
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Sure way toimprove
ower supplies: put in

Sprague input filter capacitors.

Get more capacitance per case size, lower ESR, and higher
ripple current...566 standard ratings to choose from!

Now you can meet your specific
power supply requirements without
paying for special input filter capacitors
that increase both cost and lead time.

For example, you can get Sprague
input capacitors with capacitance val-
ues as high as 390,000 u«F ina 3" D. x
8%" L. case. But don't take our word
for it. Make a spec check in the table
below.

' TYPE 623D* | TYPE 602DX | TYPE 32DR | TYPE 32DX | TYPE 36DX

KEY | Extralytic® | Extralytic® | Compulytic® = Compulytic® = Powerlytic®
SPECS ALUMINUM ALUMINUM ! ALUMINUM ALUMINUM ALUMINUM
ELECTROLYTICS ELECTROLYTICS ELECTROLYTICS ELECTROLYTICS | ELECTROLYTICS
a 20 Standard Ratings |150 Standard Ratings | 132 Standard Ratings | 132 Standard Ratings \ 132 Standard Ratings
?Sse sLiz)e Range 1.375”tx 2.125" 1.375" X 2.125" 1.375" X 2.125" 1.375" X 2.125" 1.375" X 2.125"
X L 0
3.000" x 5.625" 3.000" x 5.625° |  3.000" x < 8.625' 3.000" x 8.625" |  3.000" x ¢ 8.625"
Ogﬁg‘;""g Temperature —55°C to +85°C —58°C to +85°C ~40°Cto +85°C | —40°Cto +85°C —40°C to +85°C
WVDC Range 3 200 and 250 5 to 250 | 7.510 150 1010200 10 to 450
| Capacitance ‘ ‘
} Range (uF) | 7400to260% | 270,000 to 150 31000010410 | 320,000t0180 |  390,000t080 |
1 [ . | ‘m 1 . gl | N [
\mxzoEa? (ohms) “ig 0020 ‘;Eé | 0.0062 ég | oot ‘“oié L §§ 0012
Max. RMS Ripple Ss == “ S5 | E == |
Current (Amperes) ~ 20.0 R 36.0 2~ 23.9 ST 18.3 S 15.3
at 120 Hz and 85°C = | ol B2 S PR

Terminal Styles Low Screw-Insert Low or High Screw- Low or High Screw- Low or High Screw- Low or High Screw- ‘
| Insert, or High Current | Insert, or Solder Lug Insert, or Solder Lug Insert, or Solder Lug |

>I<Designed specifically for off-line switched-mode power supplies. ssE1107

For complete technical data, write for Engineering Bulletins 3461A, )

3457B, 3441E and 3431D to Technical Literature Service, Sprague E
Electric Co., 491 Marshall St., North Adams, Mass. 01247.

o R 7 (R, & R L LS B AN G Y MR PR T T T TR ST T S e VR RSN | Sre e e St

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

THE MARK OF RELIABILITY

a subsidiary of GK Technologies

Incorporated
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Merely inserting the key into Alco’s SKC switches produces a programmable BCD output.

For more information...

For more information on the keylock security switches discussed in this
article, contact the following manufacturers directly or circle the appropriate
numbers on the Information Retrieval Service card.

Alco Electronic Products Inc
1551 Osgood St

North Andover, MA 01845
(617) 685-4371

Circle No 728

Chicago Lock Co
4311 Belmont Ave
Chicago, IL 60641
(312) 282-7177
Circle No 729

Crouse-Hinds Co
103 Hawthorn St
Hartford, CT 06101
(203) 249-8471
Circle No 730

EAO Switch Corp
255 Cherry St
Milford, CT 06460
(203) 877-4577
Circle No 731

Electro Switch Corp
King Ave

Weymouth, MA 02188
(617) 335-5200
Circle No 732

Fort Lock Corp
3000 N River Rd
River Grove, IL 60171
(312) 456-1100
Circle No 733

lllinois Lock Co
301 W Hintz Rd
Wheeling, IL 60090
(312) 537-1800
Circle No 734

Janco Corp

3111 Winona Ave
Burbank, CA 91504
(213) 846-1800
Circle No 735

Medeco Security Locks Inc
Box 1075

Salem, VA 24153

(703) 387-0481

Circle No 736

Micro Switch

11 W Spring St
Freeport, IL 61032
(815) 235-5500
Circle No 737

Oak Switch Systems Inc
Box 517

Crystal Lake, IL 60014
(815) 459-5000

Circle No 738

Stackpole Components Co
Box M

Farmville, VA 23901

(804) 392-4111

Circle No 739

Unimax Switch Corp
Ives Rd

Wallingford, CT 06492
(203) 269-8701

Circle No 740

gold plated. Prices vary with
options and tend to be high,
reflecting the devices’ high-perfor-
mance military and commercial-
aircraft applications.

Keylock switches from Electro
Switch Corp are closer in pricing to
Micro Switch devices than Janco
units. The Series 31 keylock
switches, for instance, cost $25 to
$50, depending on quantity, number
of rotary wafer stages and contact-
ing. They feature a cylindrical-type
lock mechanism and a selection of
different keycodes, although identi-
cal-keycode devices are standard.

Depending on the switch se-
lected, you can configure as many as
six poles and six decks. Voltage
ratings range from 125V to 600V ac
and 24V to 12V dc at 0.5 to 10A.

Other manufacturers offering
keylock security switches include
Crouse-Hinds and Unimax Switch.
The Crouse-Hinds line ranges from
the low-security Canopy Series to
what the company terms a high-
security tumbler-type series (em-
ploying a single-bitted key mecha-
nism). Ratings range from 1 to 6A
at 125 to 250V ac/de.

Additionally, Unimax offers a
new family of 2-position keylock
switches, designated the TH65/66.
The TH65 and TH66 both use
single-bitted keylock mechanisms;
the TH65 provides a 2-position, 1- to
4-pole momentary action, while the
TH66 features identical contacting
but in a maintained action with key
removable in the On or Off position.

The TH65/66 switches are rated
at 5A ac; de ratings vary from 5A at
12V to 0.3A at 250V. EDN

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

JOB SHOPPING?

Check EDN’s Career Opportunities

EDN: Everything Designers Need
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You’re looking at the leader

—

-

@D -
ot cE |

...in price, in performance,

in quality.

The difference is General
Instrument, a multinational Fortune
500 Company and one of the
world’s leading manufacturers of
switching power supplies now with
a whole new universe of off-line
multi-output switchers.

These supplies are more compact,
cooler running and lighter in weight

EDN MARCH 17, 1982

with less power consumption and
more watts per dollar than linears.

Our CE Series is no-frills and at a
rock bottom price. The OES Series
offers excellent performance in a
standard original-equipment supply
for the cost conscious computer
industry. The top of the line OSP
Series offers superior regulation at
the lowest premium price in the
marketplace.

GENERAL
INSTRUMENT

CIRCLE NO 49
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When it comes to power supplies,
keyboards or deflection
components, you're looking at
the leader.

Computer Products Division
General Instrument Corporation
1401 Lomaland Drive

El Paso, Texas 79935

(915) 592-5700

Telex 749-449

We help you compete.




CLICK A

Scotchflex interfaces with a positive

Third, one-

| piece strain

, relief clips (3)
Y. take fewer
steps to

“Click” is the sound of
decisive socket-to-header
interface in Scotchflex® Brand
connectors from 3M, The Source
for premium mass termination
systems. Sockets and headers have assemble.

%, important design features for _ You get higher
AN, casier assembly and greater productivity and lower
mechanical dependability inventory costs since you need
than ever before. only one type of socket and a supply

Fist Scotchfiex of efficient, inexpensive clips.

" headers
(.100" x

Fourth, connectors snap into po-
R, larized headers with an audible

100" grid . “click” without pin loss,
series) now N, for the lowest possible
have built-in cost perline. The

unique 3M
keying
system (4)

retainer/ejector latches (1).
® They snap up to lock sockets
firmly in place. They snap down to
disconnect sockets quickly and easily
... good news where density makes
access tough.

Second, mating socket connec-
tors have designed-in metal spring
clips (2) that lock the covers to the provides
bodies for maximum cover retention " positive electrical

The clips double cover retention polarization, prevents even a
strength, and let the connector be partial mismatch, and helps reduce
disassembled and reused if necessary.  equipment damage and field maintenance.
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ID EASY.

sound for 6-way better assembly.

Fifth, 3M’s patented U-contact is
ultra-simple. But it's superbly func-
tional, proven reliable in thousands
of applications.

Sixth, Scotchflex Brand sockets and
headers in this grid range include
10, 14, 16, 20, 26, 34, 40, 50,
RS and 60-pin sizes. They give
you the same dependable |
mechanical and elec-

established national
_distributor network)
and superlative
technical assistance,
and you can see
» why 3M is The
Source for the
b, very best mass
termination has
to offer the
electronic

trical performance deSIQner And there's one more thing.
as other
3M The Sourcebook—Free

compo-  All the technical data you'll need for
Scotchflex Brand mass termination
products is in our complete Scotchflex
catalog. It's yours free. Ask your 3M
Scotchflex distributor, or write
Electronic Products —

Long service life is a prime measure- ~ Division/3M,
ment as well; only Scotchflex products ~ Building 225-4S,
have successfully passed 40-year life- ~ 3M Center, St. Paul,

cycle testing. (Test data MN 55144.

ava”able on requeSt.) “Scotchflex’ is a registered trademark of 3M. &

jt ;g J Click and Easy: words tf,wat SPECIFYTHE

@Y Gescribe these products
@ capabilities right down to SOURCE
U the pins. Combine with off-

the-shelf availability (from our 3M Hears You...

CIRCLE NO 50
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* ACRO ELECTRONICS » ADVENT ELECTRONICS » APOLLO ELECTRONICS * ARROW ELECTRONICS * BELL
INDUSTRIES OHIO » CAM/RPGINDUSTRIAL E S  DOUGLAS ELECTRONICS * ELECTRONIC

WHOLESAL CS * HARRISON
ELECT. LECTRONICS
DISTRIBUTORS™ K LECTRONICS * QAR

INDUSTRIAL SALES » QU -E INDUSTRIAL
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* SAGER ELECTRICAL SUPPL “M RADIO
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DISTRIBUTION CO RO ELEGTMBNICS * ADVENT ELECT‘)NIC ® APOLLO ELECTRONICS « ARROW

ELECTRONICS » DOUGLAS
ELECTRONICS * HAMMOND
"NC. « INDUSTRIAL ELECTRONICS, INC.

ELECTRONICS * B
ELECTRONICS « ELEC
ELECTRONICS  HARRISON ELECT. GORP
¢ KACHINA ELECTRONICS DI S * LCOMP, INC. » NEP ELECTRONICS
* NORTHERN ELECTRONICS ‘ COMPONENTS ¢ RADIO, INC. « RADIO
PARTS « R-A-E INDUSTRIALZS RM ELECTRONICS RS ELECTRONICS
JR ELECTRONICS * SCOTT ELECTRONICS
-OR ELECTRIC CO.  TREEKO SALES * RV
S  ADVENT ELECTRONICS » APOLLO
§1/0HI0 « CAM/RPC INDUSTRIAL
S * FUTURE ELECTRONICS e GRAHAM
P HUGHES-PETERS, INC.  INDUSTRIAL
ELECTRONICS ¢ LCOMP, INC. * NEP
& F QUALITY COMPONENTS ¢ RADIO, INC.
R RADIO » RM ELECTRONICS » RS
‘ gERAPPLY e SAYNOR ELECTRONICS © SCOTT
ELECTRONI FORS » TAYLOR ELECTRIC CO. * TREEKO

ELECTRONICS * H

ELECTRONICS, |
ELECTRONICS »
. RADIO '

SALES « R¥ IECTRONICS » ADVENT ELECTRONICS

* APOLLO F& w. ‘ * CAM/0HIO « CAM/RPC INDUSTRIAL

ELECTRO YLERS ¢ FUTURE ELECTRONICS * GRAHAM
ELECTRO / ORP.  HUGHES-PETERS, INC. ¢ INDUSTRIAL
ELECTRL [ URS ¢ KASS ELECTRONICS ¢ LCOMP, INC. * NEP

STRIAL SALES * QUALITY COMPONENTS e RADIO, INC.
UNICS » ROCHESTER RADIO « RM ELECTRONICS ¢ RS

All over the United
States and Canada, there are
Standard Power suppliers. Over 100

2t Distribution.

Each stocks Standard Power supplies foranything you need. And each is only as far away as your telephone.

Not only are there over 250 different Standard Power supplies available, but there is one to meet any
need you have—from industrial applications to microprocessors. Ask for regulated and
unregulated, open frame, covered, dual and triple output, “Slim Line,” switching power supplies and
subminiature. They’ll be ready for off-the-shelf delivery, just as fast as you need them.

And if you want to know about prices, specifications, or just want one of our catalogs, a phone call will
doit.
Standard Power suppliers have all the current information on DC power supplies.

Call the distributor nearest you.

STANDARD POWER Inc
A Subsidiary of
Acme Electric Corporation

1400 So. Village Way

Santa Ana, California 92705
Telephone (714) 558-8512
TWX: 910-595-1760

See us at Southcon Booth #1071
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Independents jump on the IBM bus
with Personal Computer add-ons

Carl Warren, Western Editor

Six months after the IBM Personal
Computer’s introduction, indepen-
dent system designers have already
developed or plan a host of add-ons
for the machine. Spurred by the
promise of a very large potential
market, these independents have
produced everything from 256k-
byte memory boards to expansion
chassis for the IBM system.

Their efforts have been aided by
IBM’s uncharacteristic support.
The company has laid out the
Personal Computer’s bus structure
in a straightforward manner, and it
has documented the structure with
a very detailed manual (see box,
“IBM’s bus basics”). Additionally, it
is making available personnel who
can answer questions and provide
applications support for designers
producing equipment to interface
with the machine.

Peripheral-equipment manufac-
turers view the IBM machine as an
ideal vehicle for new products.
GTCO Corp, for example, provides
a digitizing option designated the
Graphic Analysis Package 1. It
consists of a digitizer pad with
0.001-in. resolution (active area

varies from 11x11 to 42x60 in.), a

L
x>
e

Equipped with an 11x11-in. digitizer pad
and menu-driven software, the Graphic
Analysis Package 1 from GTCO Corp costs
$1419 and takes advantage of the process-
ing and graphics of IBM’s Personal
Computer.

EDN MARCH 17, 1982

digitizing stylus, a power supply, a
communications-interface cable and
an operator’s manual. The neces-
sary software is available on
diskette. Prices range from $1419 to
$3025.

The option’s software embodies
IBM’s philosophy of using user-
oriented menu systems; it displays
22 predefined functions and also
accommodates 11 user-defined func-
tions. It makes generous use of the
Personal Computer’s graphics and
computational capabilities, allowing
you to create such complex graphics
functions as defining and calculating
the areas of irregular polygons.

GTCO’s product, like most of the
add-ons, is designed to tie directly
to the Personal Computer’s back-
plane. In some cases, such as
Tecmar’s $945 PCMate expansion
chassis, the products extend
the bus’s working capacity.

The Tecmar expansion chassis is
designed to interface to any one of
the bus’s five expansion slots via a
host adapter and extension cables.
The adapter handles all bus-signal
translation and provides buffering
and the drivers required to ensure
proper operation of both the
primary bus and the expansion bus.
Once connected, the expansion

chassis furnishes seven additional
slots for memory and controllers.

The chassis comes with a heavy-
duty power supply capable of
handling a 5¥s-in. Winchester disk
drive. Additionally, it provides
convenience power outlets for
printers or monitors.

Tecmar also offers a variety of
other IBM-bus-compatible products
—20 in all. This TecMate Series
includes RAM ranging from a $495
64k-byte unit to a $1295 256k-byte
board, a $395 EEPROM card that
allows you to convert the computer
system into a development station,
a $395 IEEE-488-bus adapter that
permits interfacing to a host of test
equipment and a $395 Lab Tender
that provides 16-channel 8-bit A/D
and D/A conversion plus five
timer/counters and three parallel
ports.

The series also includes the $395
Speech Master, which contains a
vocabulary of 143 words, letters and
word sounds. (Additional personali-
ty modules to increase the vocabu-
lary will be available by midyear.)
And you can purchase the $345
Video Digitizer, which converts

standard NTSC video signals to
digital patterns, as well as the $495
Stepper Motor Controller to handle

Priced from $499, Data Mac Computer Systems'’s 64k RAM-expansion system for the IBM
Personal Computer comes with parity capability. You can expand it to 256k in 64k increments.
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IBM’s bus basics

The IBM Personal Computer is an 8088-uP-based
system that operates at 4.7 MHz (derived from a
14.31818-MHz crystal, divided by three for the
processor clock and by four to obtain the 3.58-MHz
color-burst signal required for color TVs). Its major
elements are arranged on an 8'2X11-in. system
board (Fig 1) that fits horizontally in the base of the
wnC’s system unit.

This multilayer single-land-per-channel board in-
corporates internal ground and power planes. DC
power and a signal from the power supply enter the
board through two 6-pin connectors; other connec-
tors include those for a keyboard, audio cassette
drive and<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>