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ADVANCED 6800 SOFTWARE 

CP/68 '"OPERATING SYSTEM 

• Pl P Peripheral Interchange 
Program Transfers Data 
Between Physical Devices 

• Wildcard Filenames and Extensions 
• Relocatable Anywhere in 

Memory 
• Extended Instruction Set 

Includes 6809·type Instructions 
(PSHX, PULX, etc) 

• Complete Device-Independent 1/0 
• Random and Sequential Files 
• Fits in Less Than Bk 
• Chaining and Overlaying 
• Single Supervisor Call Furnishes 

All DOS Services 
• Easily Interfaced to New 

Devices and Peripherals 
• Dynamic File Allocation 

STRUctured BAsic Language (STRUBAL +™)COMPILER 
for both business and science uses 

• Variable Precision From 4 to 
14 Digits 

• Structured Programming Forms 
• Produces Relocatable and 

Linkable Code 
• COMMON and DUMMY Sections 

• Extensibility 
• String Handling 
• Full Scientific Package 
• Data Structures with 

Mixed Data Types 

LNKEDT68 '" LINKAGE EDITOR 

• Links and Relocated Files 
Produced by STRUBAL + or 
RA6800ML Macro Assembler 

• Two-Pass Disk-to-Disk 

• Libraries of Relocatable 
Files Can be Searched 

• Extensive Listing Outputs 

XREF68 Tll 

• Produces a Cross-Reference 
Listing ol the XREF File 
Produced by STRUBAL + or 
RA6800ML Macro Assembler 

• Alphabetic Listing of Every 
Symbol in a Source Program 
Followed by the Line Number 
of Every Reference 

RA6600MLD '" MACRO LINKING ASSEMBLER 

• Full Macro Facillhes 

• COMMON Section !or the 
Production of ROMable Code 

• Cond1l1onal Assembly 

• Generates linkable and 
Relocatable Cade 

• Sorted Symbol Table Listing 

• Hash-cOded Symbol Table 
for Speed 

EDIT68 ™ TEXT EDITOR 

• Change, Delete. Replace 
Text Globally 

• Powerful Macro Fac11thes 

• Supports Honzontal Tabs 

• D1sk-to-d1sk Edtl Accomodates 
File of any Length 

• Fmd a Characler or Characte1 
String 

• Block Moves of a line or lines 

Versions are available for Percom, ICOM, MSI. Smoke Signal and SWTPC systems. 

HEMENWAY ASSOCIATES, INC. 
101 Tremont St. Suite 208 

Boston, MA 02108 
(617) 426·1931 

For more information, Circle No 110 

to break 56
ways 

an old habit. 
You need enclosures. You go to a 
fabricator across town . They'll make 
some metal " boxes" . You may have 
to guide them . You may get sporadic 
delivery and maybe their "boxes" are 
sometimes off the mark in size, color, 
quality . But you live with it because 
you've always done it that way. 
There's a better way. Buq. Bud stand­
ard enclosures : small, medium, large; 
56 styles , 326 sizes. The broadest line 
of standard enclosures in the indus­
try. Available from any one of 325 
stocking distributors . 

We're the industry's largest . Why? 
The people we deal with realize the 
value of a dollar . The value they get 
from Bud. Get our catalog and with 
it, a choice for a change . Bud 
Industries, Inc., 4605 E 355th St ., 
Wi lloughby, Ohio 44094. Phone: 
216/ 946-3200. Bud West , Inc., 3838 
N. 36th Ave., Phoenix, Arizona 
85019. Phone : 602/ 269-3151 . 

Our racks come in eight designs, 81 sizes, 
19 colors. Shipped fully assembled. And 
they're in stock. 

va1ue.al 
For more information, Circle No 103 
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CAREER 
OPPORTUNITIES 
To place an advertisement In this 
section contact: 

BOSTON 
Nancy Muenchinger 
(617) 536-7780 
Telecopier: (617) 536-7780 Ext. 282 

LOS ANGELES 
Diane Smith 
(213) 933-9525 

WHAT HAPPENED 
TO YOUR LAST BIG IDEA? 

SOFTWARE ENGINEERS 
Was it lost? Stolen? Or simply 

stifled? 
If you want your ideas to get beyond 

the idea stage, come to GenRad. 
Because we use all the big ideas we 
can get - from applications 0 

software to systems develop­
ment to microcode. In fact, 
tbinlting big is what's made us 
number one in tbe automatic 
test equipment industry. 

And maybe YO\U" ideas 
can help keep us there. 

To discuss tbe job, 
salary, and benefits, call 
Norm Schwartz, collect, at 
(617) 369-4400, Ext. 329, 
between 9:00 am and 4:00 pm 
EST. Or write GenRad, 
Dept. 29, Concord, MA 01742. 

Put our leadership to the test. 

An equal opportunity employer M/F. 
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THE BEST & THE BRIGHTEST 
ENGINEERS SCIENTISTS 

$18-35K 
The best and the brightest choose P'nB to market them to 
the best and the brightest companies in the United 
States, - Because I'm an engineer who talks your 
language. 

I know wnat you want-I was there myself for 25 years as 
a desi~n specialist. systems engineer. project manager. 
operations researcher. program manager. I am an 
engineer out of M.l.T. many years ago. It was lots of fun 
and worth every minute of it. So let me find you what you 
really want. For starters .. 
Just send your resume or write me about yourself. I'll be 
in touch with you about unadvertised positions for 
degreed engineers, computer scientists, physicists in the 
Electronics, Computer and Aerospace Industries. 

YOU are our client. but the 
companies pay all fees and expenses 

Please include present salarv. 

Monarch L. Cutler, Chief Executive 

P 'n B CONSULTANTS 
Box 494-7, Wayne, Pa. 19087 
(215) 687-4056 

EDN APRIL 5, 1979 
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Your Career 
Path Leads To 

Honeywell-Phoenix 
Located in the heart of Arizona, not only 

will you have the opportunity to join the 
staff of a company that is the nucleus of 
tomorrow's computer technology, but you will 
also have the chance to live in an area that 
has everything to offer in recreational facilities 

with perfect weather in which to enjoy them. 

Therefore, the people we're looking for 
must be familiar with today's processes and 
still be innovative enough to develop tomor­
row's systems. 

Hardware positions are currently available in the following areas: 

• Systems Availability Engineering 

• Large Scale Computer Systems Design and Testing 

• Micropackaging Engineering - Thin Film or Thick Film Hybrid 

• Large Scale CPU and 1/0 Logic - Digital Design 

• Process Control Engineering 

• Sr. Diagnostic Engineers Conversant with Fault 
Simulation Techniques 

• Distributed Processing and Networking 

• Computer Systems Performance Analysis 

• LSI Bipolar Circuit Chips Design and Development 

• Computer Hardware & System Qualification Engineering 

The roads lead in many directions in today's 
world. If you're ready to take one that will 
be the most beneficial to you, send your resume 
with salary requirements in complete confidence to: 

HONEYWELL LARGE INFORMATION SYSTEMS 
Manager, Recruitment & Placement 

P.O. Box 6000 
Mail Station Y 1 2 

Phoenix, AZ. 85005 
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Challenge .. . 
research .. . 
discovery ... 
.. .it's the world of ECM 

It's our world here at Northrop Defense Systems Division. 
And It's a world to which you should aspire. 

If you're Intrigued and Inspired by the new, the Innovative, 
the state-of-the-art...you'll want to know that we at Nor­
throp have committed ourselves to these Ideals for the 
past twenty-five years. They've led us to our position as a 
renowned leader in the research, design and manufac­
ture of sophisticated electronic countermeasure (ECM) 
systems. 

By maintaining an environment that encourages creative 
freedom, coupled with our consistent procurement of 
long-term contracts and outstanding financial compen­
sation - we've succeeded In building one of the finest 
engineering teams In the world. 
But we need YOU. If you're trained and experienced In 
one of the following areas, Investigate the potential at 
Northrop: 

ENGINEERS 
PRODUCT DESIGN SOFTWARE 

Senior Engineers Engineers 
Project Engineers Analysts 

Engineers Programmers 
AUTOMATIC TEST ENGINEERS 

Digital Test 
Analog Test 

RF (Microwave Test) 
PRODUCT SYSTEMS 

ASSURANCE 
Reliability 

Maintainability 

Senior Engineers 
Project Engineers 

Engineers 

We offer outstanding compensation 
packages Including complete benefits, 
unllmlted growth potential and the oppor­
tunity to combine the career of a llfetlme 
with off-hours enjoyment In Chicago, one 
of the most exciting, culturally allve and 
hlghly liveable areas In the nation. For fur­
ther Information, please forward your 
resume stating salary history and 
requirements, in confidence, to: 

Employment M1n•ger, Dept E o N 4 7 9 
NORTHROP CORPORATION 

Defense Systems Division 
800 Hicks Rd., Rolllng Me•dowa, IL 80008 

an equal opportunity employer mH 

ENGINEERS-Mini-Computers, M.lcroproces­
sors, Analog & Digital, RF, Communications 
or Microwaves. Wash., D.C. area. Sal. to 
$34,000. Rep lies kept confidential. Feed Pd. 
Ag cy. Contact : 

D. Jones 
TECH-PROF EMPL. (Estab. 1967) 
3610 Milford Mill Rd . 
Baltimore, Md. 21207 

Fresh! 

The openings you 'll 
see in our Career 
Opportunities section 
were alive and 
waiting just 5 days 
before we mailed to 
you! A fresh look at 
who 's expanding , 
growing , looking for 
electronic design 
engineers and 
managers. You 
couldn 't pick a better 
spot to look. 
Exclusively yours. 
EON. 

EDN 

EDN APRIL 5, 1979 





160 EDN APRIL 5, 1979 



Advertisers Index 

Airpax/Cheshire Div ................. . ... 95 
Allen-Bradley Co . . .. . ... .. .. . . . . .. . . .... 47 
AMP Incorporated .. . . .. .. . ... . . . .... 18A, 50A 
Ampex MPD .... ... .... . .. .. ....... .. . . .. 139 
AVX . . ......... .. ... . . . .. . .... . ....... 84-85 
Beckman Instruments Inc . . ... .. . . .... .. .. 30 
Berg Electronics ... . . . ...... .. .... . ... . 14-15 
Bud Industries ........ . .. . ....... 151, 153, 155 
Burr-Brown Research Corp . ..... . ..... 126-127 
Computer Automation-NMD . . . . . . . . . . . . . . . 70 
CPT Corp .... . ... . . .. . . ................. 152 
Deltron Inc . . ... .. . .............. . ....... 108 
Dialight, a North American Philips Co ....... 83 
Dranetz Engineering Labs . . ...... . . . . . . . . . 124 
Dynamic Sciences . . . . . . . . . . . . . . . . . . . . . . . 35 
EON ... . ..................... . ...... 34, 143 
EON Product Showcase .. ....... . . . . . ..... 130 
Electrocube ..... .. ........ . . . .. ... . 114A, 115 
Elfab ................. ... ........... . ... 125 
Exar Integrated Systems Inc .... . ... .. .... . 133 
E-Z Hook ............... . . .. . . . .. . . .... . 151 
John Fluke Mfg Co Inc .... .... ...... 19, 60, 146 
Forth Inc . . ....... . .......... . ... . .... . .. 113 
Frequency Devices ... . ........ . ..... ..... 59 
Futuredata Computer Corp . . . . . . . . . . . . . . . . 61 
Garry Manufacturing Co . ........ . .. . .. . . . 49 
GenRad Inc ... . ...... .. .... .. ... . .... . 20-21 
Gould Inc/Electronic Components Div ...... 36 
Guardian Electric Mfg Co ... .. .... .. .... . . 117 
Harris Semiconductor . . ............... .. . 43 
Hemenway Associates Inc .... .. . .. .... . .. 155 
Hollingsworth Solderless Terminals . . . ..... C2 
Hulltronics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 
Hycom Inc ......... . ......... . .. . .. . ... . 32 
Hybrid Systems .... . . . .. . .... . .... ....... 33 
Instrument Rental . . ........ . . . . ...... . .. 82A 
Intel Corp .. . . . ... . . . ........ . .. . .. . .. 6-7,24 
International Crystal Mfg Co Inc ........ . .. . 18 
Kepco Inc . . .. . . ... .. .... . .. . . . .. ... ... . 107 
Lambda Electronics Corp ............... 146A 
Leasametric ..................... . ....... 135 
Lectronix Inc . .... . ... . ......... .. . . ..... 18 
Litronix ...................... . . . .... . . 22-23 
Matrox Electronic Systems . . . . . . . . . . . . . . . . 50 
Mepco Electra . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
Micro Communications Corp . .. .. ...... . .. 122 
Mid-Continent Communications Co .. . . ... .. 154 
Mini-Circuits Laboratory ... . .... . ........ 3, 41 

EDN A PRIL 5, 1979 

Mostek ... . .... . ....... .. . . .. 8-9, 45, 96-97, 98 
Motorola . . . . . . ... . .. . . . ........ . . . .. . . .. 123 
Mueller Electric . . . . . . . . . . . . . . . . . . . . . . . . . 92 
National Semiconductor Corp ........... 10-11 
Newark Electronics ... . . ... ... . . . ....... . 115 
Northern Engineering Labs ... . ............ 77 
OK Machine & Tool ..... . ................ 144 
Oliver Applied Engineering .... . ........... 141 
Philips Test & Measuring Instruments Inc .... 148 
Phillips Chemical Co .................... . 118 
Phoenix Data Inc . ............... . ....... 154 
Piezo Technology Inc . . .. . ... . ...... . .... . 32 
Pioneer Magnetics Inc . .................. C3 
Polymer Corp ......... . .......... . .. . . 28-29 
Powercon Conference & Seminars ... . .... 26-27 
Powercube Corp . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Power /Mate Corp . . . . . . . . . . . . . . . . . . . . . . . 75 
Precision Extrusions Inc .............. . ... 153 
Process Computer Systems Inc . . .......... 91 
RCA Solid State Div .. .................... C4 
Reeves-Hoffman .. . ... . .. . ...... . ...... . . 150 
Relational Memory Systems ...... . ........ 140 
Republic Electronics . . . . ... . ............. 94 
SD Systems Inc . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Security Research Laboratories Inc . ... ... . 16 
Siemens Corp .... . ... . .. . ....... 145, 147, 149 
Signetics Corp . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Sinclair Radionics ....................... 76 
Solid State Scientific ............ . ........ 134 
Sprague Electric Co .............. . ....... 109 
Standard Microsystems .. . .. . .... . ........ 131 
Tektronix Inc .. . . ... . . .. ........ 12-13, 69, 128 
Teledyne Relays ................ . ... ..... 120 
Texas Instruments Inc ..... . .......... 136-137 
Triple-I Inc ................ . .......... . .. 142 
TRW/IRC Resistors .................... 54-55 
United Chemicon . . ...................... 110 
Unitrode Corp . ............. . .... . . . ..... 154 
US Instrumental Rentals . . . . ... . . ... ... . . . 82A 

Wintek ........ . ...... . .... . .... . ....... 154 
Zilog Inc ................................ 86 

This index is provided as an add itional service. The publi sher 
does not assume any l iab il ity for errors or om iss ions. 

161 



News and Notes 

Crossed signals 
Dear Editor: 
As a busy EE, although I 
find EDN invaluable, I do 
not have the time to read it 
all the way through. There­
fore, it would be a great 
service to your readers if 
you would supply them with 
special glasses that would 
make the essential points 
stand out m red, the 
medium-interest passages 
appear yellow and the non­
essential lines disappear 
altogether. 
Sincerely, 
JR Vague 
JRV Associates 
Blue Forks, MI 

Organic memory 
is a slice of life 
I-JAL Corp has announced 
that scientists at its 
de'Hormel research facility 
in Paramus, NJ, have suc­
ceeded in storing up to 40 
bytes of unformatted data 
on a single 5-1/4-in. s lice of 
bologna. Dubbed a "really­
floppy disc" by its developer, 
Dr Otto Oikenheimer, the 
pork platter attains its out­
rageou s storage capacity by 
whirling around and around 
and around at 33-1 /3 rpm 
until little grease specs fly 
off. Each spec represents 
one bit of digital data. 

The port sports a 4-port 
EIE 1/0 bus on rye. Mustard 
is optional; kos her versions 
will soon be announced.- BP 

TWO lnternational's 
part premiers 
In a bold move sure to send 
shock waves through the 
e lectronics industry, TWD 
International has an-
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nounced its fourth signifi­
cant revolutionary break­
through of the year-the 
Termodigitrator (Mark I). 

Industry sources say the 
new component 1s bigger 
than a breadbox, faster than 
a speeding bullet, the key to 
peace in our time and the 
potential savior of all life as 
we know it on earth. 

TWD International (for­
merly Teeny Weeny Devices 
Inc) is a 7-yr-old firm 
specializing in the manufac­
ture of high-noise op amps, 
lenient voltage regulators 
and 10%-tolerance timer 
chips.-JB 

Fuse tester 
for all seasons 
Need a simple, portable fuse 
tester that doesn't require 
extensive operator training? 
The one shown provides a 
complete test-if the light 
comes on, the fuse is bad. 
The circuit suits all types of 
fuses, both metric and En­
glish; color-coded units work 
with it, too.-ET 

To Vote For This Design 
Circle No 6-718 

Check out this 
disposable µP 
Model 80808080 sports many 
features that make it suit­
ab le for no applications 
whatsoever. Fabricated with 
ECSST (English-Channe l 
silicone semiconscious tech­
nology) water gates, the 
device implements systems 
which would have cost $40G, 
filled Grand Central Station 

April 1, 1979 Edition 

and consumed all the power 
it took to run North America 
just 20 yrs ago. To permit 
the ruggedized, glass­
passivated chip to handle 
power in the kilowatt region, 
a RIP (rarely in-line pack­
age) contains space for 
seven standard MIL-TFD-
41S ice cubes. For special­
ized applications, an 
output-fuss-free RIP lead­
less package permits greater 
packing density (Model 
80808080 RIP-OFF). Chip 
versions are also available. 
Price: High. Delivery: How 
long can you tread water? 
National Texsil lnterolachild 
Hemiconductor Inc, 2";- i E 
Rte 2 8

-
1

, Revlon-on-Avon, 
Taxachusetts 31415.-DR 

Circle No TI 

When you 
hate to remember 
This versatile, super-volatile 
Model 20/140 random-access 
forgetter (RAF) enables you 
to forget the things you wish 
you never knew (and goes 
OFF even when the lights 
stay ON). The names of 
friends you wish you never 
had, the time of appoint­
ments you never wanted to 
keep and the sum of the tax 
bill you never intended to 
run up, once entered into 
this device, disappear forev­
er. With an infinite access 
time and infinite capacity, 
the unit comes m special 
expanded-capabi lity Presi­
dential (-PFIB), Senatorial 
(-SFIB) and Special Advisor 
(-SAFIB) Models for testi­
mony before congressiona l 
committees. Anacreon 
Memory Co, 1023 Morpheus 
St, Last Chance, SN .-JV 

Circle No 3.3333 
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For 21 years we've 
uietly built Switchers. 

Now it's time to let 
the World in on it. 

ack in 1958, Pioneer Magnetics built its first switch­
g power supply. We've been quietly pioneering the 

esign of switching supplies ever since. 

oday we offer the system designer a complete fam­
y of standard models providing output voltages 
nging from 2 to 48 VDC with output power to 

000 Watts. Single and multiple output configura­
ions with a wide range of options are available. 

EA TURES: 

~.C. Input: 92 to 138 or 184 to 250V single phase 47 to 63 Hz. 
~ .C . Input: 24, 48, 120 or 240 VDC standard . 
~rownoutproof : Supplies ignore most line variations and con­
:i nue to supply specified regulated outputs at full load if in­
Jut voltage drops as low as 80 or 140 VAC. 
fotal Error Band: Output deviations will not exceed +2% due 
:o line changes, static and dynamic load changes, ripple and 
1oise spikes, temperature variations and drift . 
>ower Loss Holdup: Output will remain within regulation 30 
Tisec after loss of AC input at full load and nominal line . 
)afety Standards: Standard models are recognized to U L4 78. 

For more information, Circle No 111 

The Pioneers in Switching Supplies 

SINGLE OUTPUT SUPPLIES 

I 

AC INPUT MODEL 
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Pioneer Magnetics,. Int. • 1745 Berkeley Street, Santa Monica, California 90404 • Telephone.: 213/829-6751 • TWX 910.343"6249 



New CMOS microprocessor kit: 
You get the.terminal, power supply 
plus all this from RCA for onlyS325. 

Why is RCA offering such a terrific 
bargain? 

Answer: To demonstrate the low 
power consumption and easy pro­
gramming of our CMOS micro­
processors. 

For just $325 (optional with dis­
tributors), you get everything you 
need to build a microprocessor 
evaluation system: CPU, RAM's, 

ROM 's, I/ O's, passive components, 
p.c. board, hardware, even a micro­
terminal. And we're throwing in the 
power supply free. 

With the kit, you can discover how 
the RCA COSMAC architecture and 
a repertoire of 91 easy to use instruc­
tions give maximum performance 
with minimal memory. 

You can also use the kit to learn 
For more information, Circle No 113 

about basic system design, hardware 
interfacing, and programming. Or for 
breadboarding and prototyping your 
own COSMAC Evaluation System 
(CDP 18S025). 

For more information, contact your 
local RCA Solid State distributor. 

Or contact'RCA Solid State head­
quarters in Somerville, New Jersey. 
Brussels, Belgium. Tokyo, Japan. 




