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Berg's TLC connector

terminates transmission line cable
without a paddleboard.

Paddleboard assembly-the slow way.

Assembly time and the cost of terminating
transmission line cable are significantly reduced with
Berg's unique “TLC” connector system. Completely
eliminating the need for a paddleboard, the “TLC"
connector reduces cable assembly time to seconds.

The connector’s compact size provides greater
signal fidelity and facilitates high-density packaging.

“TLC” connectors terminate any cable with
signals on 0.050"" centers. The ground wires are
commoned on the buss bar allowing use of a wide
range of cable designs with a variety of ground centers
and diameters. Pre-deposited solder on the buss bar
and signal tabs allow for mass reflow. This produces
higher yields and further reduces assembly cost.

The “TLC” design uses Berg's proprietary PV*
receptacle, a connector of proven reliability for over
a decade in data processing applications. The
dual-metal construction of the “PV” provides a high

*Du Pont Trademark

“TLC” connector-the fast way.

normal force to assure highly reliable mechanical and
electrical performance.

“TLC” connectors mate with 0.025" pins or
standard Berg headers on 0.100"/ grid to form a
complete interconnection system.

Look to Berg for innovative research and
development to meet your connector needs, today
and in the future. For a brochure describing the
“TLC” system, write or call:

The Du Pont Company, Berg Electronics Division,
New Cumberland, Pennsylvania 17070.
Telephone: (717) 938-6711.

BERG
ELECTRONICS

For more information, Circle No 210
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CAPTAIN
ZILOG

- |

SYSTEMS DESIGNER NICK STACEY WORKS LATE INTO THE NIGHT. UNKNOWN TO HIM, A

SMALL EERIE COMET PASSES OVERHEAD...

\J WHY, I CAN PUT
WHAT'S THAT? S5 MY HAND RIGHT

SOMETHNG 16 e\ THROUGH T!
CAUSING A = Ty
STRANGE GLOW

IN THE CRT

SCREEN!

WHO
ARE YOU?
WHAT ARE

DRAGGING ME
IN!!

You? 1 AM KNOWN TO MEN AS...
OPPORTUNITY! I GIVE YOU THE

KEY TO MAN'S DESTINY IN
A BRAVE NEW WORLD!

IT IS THE BEGINNING OF A NEW
FREEDOM FOR MAN'S IMAGINA-
TION! IT IS A MICROPROCESSOR!
1 BESTOW UPON YOU ALL OF THE
KNOWLEDGE THAT GOES WITH IT,

BUT USE IT WISELY! NOW, GO!!

NICK STACEY RETURNS
TO THE REAL WORLD,
EAGER TO USE HIS
NEW POWERS FOR
THE GOOD OF MAN!
NICK STACEY RETURNS

AS CAPTAIN
2/L06!




CITIZENS OF CITYVILLEN 1, @
__ DR. DIABOLICUS, AM NOW YOUR S\,
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BIG AS A
SKYSCRAPER,
NICK!

CAPTAIN
THAT ZILOG! HE'LL
SPACESHIP KNOW WHAT

THING IS

TO DO!
LANDING!

SPROUTING SIX
ICAL LEGS, THE STRANGE
SPACECRAFT SETTLES TO
EARTH LIKE A GIANT

INSECT...

I HATE TO LEAVE
ANNE ALONE, BUT

THIS SITUATION
CALLS FOR
CAPTAIN ZILOG!

i

MECHAN-

MY LOYAL SUBJECTS!!
I AM DIABOLICUS,
CONQUEROR OF ALL
TIME AND SPACE!

(1 ALSO HAVE A LITTLE
MAIL-ORDER COM-
PUTER REPAIR SCHOOL
ON THE SIDE IN
SANTA CLARA!)

MOMENTS LATER, IN THE REST
ROOM OF A SWANK NEIGHBOR-
HOOD RESTAURANT...
THE...FIRE-
WORKS...HAVE

MY SATELLITE STATION
ORBITS YOUR PLANET
AT THIS VERY MOMENT!
IT AND THIS MACHINE
ARE CONTROLLED BY
THE LARGEST AND MOST
COMPLEX COMPUTERS
IN THE UNIVERSE!!




IT'S THE STATE

OF THE ART OF
. IT'S TRUE THERE MICROPROCES-
BEFORE YOU TAKE OVER ARE CERTAIN JOBS SORS, AND I'M
THE WORLD, DIABOLICUS, THAT LARGE COM- WILLING TO
YOU BETTER REALIZE THAT PUTERS DO BEST, Il BETMLLGIVE
BIG COMPUTER SET UP BUT THIS LITTLE SILI- gﬁg YOU A RUN
YOU'RE MISUSING DOESN'T CON CHIP I'M HOLD- : FOR YOUR

ALWAYS MEAN YOU'RE IN ING IS THE ZILOG

CONTROL!

MONEY!

ZILOG'S
THE NAME,
AND MICRO-

PROCESSING'S
MY GAME!

4

THANKS TO THE ZILOG MICROPROCESSOR'S
ADVANTAGE OF SHORT DESIGN TIME, CAPTAIN
ZILOG BUILDS A SYSTEM AROUND THE

Z8000 AT LIGHTNING SPEED!
g l
!«/~!




IT'S A FACT OF LIFE, DOC!
THE CLEVER ARCHITEC-
TURE OF MY Z8000
MAKES ME FASTER ON
THE DRAW, AS THE PROB-
LEMS GET TOUGHER!!

AND THANKS
TO THE ZILOG
Z28000--AND THE
ENGINEERS WHO
MADE IT
POSSIBLE!

THANKS
| TO CAPTAIN

NO, BOTTLE-
NECK! I'LL
HAVE TO
DEAL WITH
CAPTAIN
ZILOG
MYSELF!!

HIS HENCHMEN IN THE
WAR ROOM OF HIS
SATELLITE...

THESE EARTHLINGS
ARE MORE CLEVER THAN
I THOUGHT! ESPECIALLY
THIS ZILOG FELLOW!
HE WORKS MAGIC*
WITH A LITTLE SQUARE
OF SILICON!

M, BOSS! I'LL
BOTTLENECK HIS
SYSTEM WHERE
IT'LL REALLY
HURT!

*IT'S NOT MAGIC, READERS! WITH DUAL ENVIRONMENTS, 418 OP CODES, AND TS
'UNPARALLELED DEGREE OF REGULAR ARCHITECTURE, THE 28000 IS THE MOST
SOPHISTICATED MICROPROCESSOR AVAILABLE!




GIVE UP, CAPTAIN
ZILOG! YOU CAN'T
POSSIBLY WIN,
EVEN WITH YOUR
MAGIC CHIP

YOU CALL THE

STICKIT IN
YOUR INDEX
REGISTER,
DIABOLICUS!

DO NOT FEAR
ME, EARTHLINGS! I
ONLY WISH TO SPEA
TO CAPTAIN ZILOG!

THEN BEHOLD
THE WRATH
OF...




EASY, BORON
BREATH! WITH AN

IN A BLINK OF

AN EYE, CAP-
TAIN ZILOG 3?%%:? “SA';AGC: ARRESTING ME WON'T SAVE YOU, F .
CHOOSES THE el ZILOG! I'VE JUST MENTALLY
REAL CULPRIT! e INSTRUCTED MY ALLIES—WASTE,
INEFFICIENCY, AND OUTMODED
PROCESSOR IN MY
i Hid THINKING—TO SABOTAGE THE
NERVE CENTERS OF YOUR PUNY
WAS ABLE TO CIVILIZATION!
SPOT YOU AMONG ‘
THOSE MILLIONS
OF FAKES BEFORE
YOU COULD SAY,

“CUPERTINO,
CALIFORNIA"!

ABOUT TO GRIND

TO A PITIFUL
HALT!

HAHAHAHA!

ZILOG'S Z8000 MAKES
THAT POWER BOTH

WHEN YOU GIVE
MACHINES THE POWER

TO PROCESS LARGE AFFORDABLE AND
AS THE CITY'S PRODUCTION, TRANSPORTA- QUANTITIES OF DATA USABLE, WHERE
TION. AND COMMUNICATIONS SYSTEMS IN REAL TIME, THEY OTHER COMPUTERS
" NOT ONLY RUN MORE WOULD BE JUST

BEGIN TO FALTER, CAPTAIN ZILOG FLASHES
FROM MACHINE TO MACHINE, SHOUTING
- HIS MAGIC WORD, “IMAGINE!", AND EACH
IS INSTANTLY CONVERTED TO MICROCOM-
PUTERIZATION! gz

EFFICIENTLY, THEY CAN
DO THINGS THEY
NEVER COULD BEFORE!




AND MORE! THE Z8000
COMBINED WITH GOOD
OLD IMAGINATION CAN
READILY MAKE THE
WORLD A BETTER

PLACE TO

YOU WIN, CAPTAIN
ZILOG! THE Z8000
IS TRULY
ASTONISHING! 1
WILL GO AWAY
AND NEVER
BOTHER YOUR
PEOPLE AGAIN!

HE'S GONE
FOR GOOD,

friveine TRUE THAT
ZILOG! MICRO-
PROCESSORS

CAN DO ALL

(AND IF HE'LL THAT YOU

BELIEVE THAT...)

THE 28000 HAS A

REGULAR ARCHITEC-

TURE! THAT BIG
COMPUTER DESIGN

FEATURE AVOIDS

THE BOTTLENECKS
INHERENT IN TRADI-
TIONAL MICROPROC-
ESSOR DESIGNS!

Wﬂ‘H 418 OP CODES, THE Z8000 PER-

MITS COMPACT PROGRAMS! THROUGH-

PUT RIVALS THAT OF LARGE com-

PUTERS!

TWO OPERATING MODES (SYS-
TEM AND NORMAL) PROTECT
SYSTEM INTEGRITY AND MAKE
IT NEARLY IMPOSSIBLE FOR THE
USER TO "CRASH" THE OPERAT-

ING SYSTEM!

SAY?

THERE'S 32 BIT OP-
ERATION CAPABILITY

BUILT INTO THE [
28000 THAT IN-

CLUDES MULTIPLY
AND DIVIDE! THINK
OF THE ADDED
FLEXIBILITY AND
SPEED THAT MAKES
POSSIBLE!

AS WE'VE SEEN, THE 8 MEGABYTE
MEMORY LETS YOU TACKLE THOSE
REALLY BIG JOBS WITH EASE!

AND ONE OF THE Z8000 PE-
RIPHERALS IS A MEMORY MAN-
AGEMENT UNIT THAT GIVES YOU
POWERFUL MEMORY MANAGE-
MENT AND PROTECTION
CAPABILITIES!

EARTH IS OURS FOR

THE TAKING! I HAVE A

PLAN THAT WILL PUT

HUMANITY UNDER MY
THUMB FOR ALL
ETERNITY!

BE SURE TO READ PART TWO IN THIS ISSUE:  B@féfe Beneaih the ARCHNITECTURE!



\ Floppcas 9—slotCardOwe Power S
plies. Z8000 Software Development Pack-
age. Operating System. Editor. Linker.
Ummes $10,500*

. mmx‘rmw
mzﬂogmsmmw i

Everything in the Model 10 plusaZilog
Z8000 Development Module! Just
$11,995* ,

e

READERSY

The Z8000 is at your Zilog distributor right now in two
versions, the Z8001 with 8 MBytes of direct address at
§$139.30* and the Z8002 with 64 KBytes of direct
address for only $107.10* If that isn’t enough to set
your imagination going, take a look at these new

development systems from Zilog. They’ll
reallygiveyouacmmtosotoﬁm
: fireworks!

AZBOOO-BasadoomputerboardwmmK
to 8K words of EPROM. 16K to 32K
words of Dynamic Ram. Dual Serial Inter-
face. 32 Programmable |/O Lines. Four
8-bit Programmable Counter Timers. Lots
of wire wrap area. $1500*

*Suggested Retail Price. Domestic U.S. Only.

Prices for Z8001 and Z8002 are for quantity 100.

FOR MORE INFORMATION CALL
TOLL FREE!!!

800-538-9367

In California, call (408) 446-4666



LCABTAIN,

MY MISTAKE S
BUT METHINKS
WAS IN ASSUMING X' 715 ACCURSED

IN THE ROYAL CHAMBER THAT CAPTAIN ZILOG
OF HIS SATELLITE, DR. IS AT THE BOTTOM | 2300015 THE

DIABOLICUS LAUNCHES i SOURCE OF HIS
A NEW PLAN WITH HIS PROBLEMS! \
HENCHMEN —BOTTLE-

- NECK, POWER STEALER,

' CRASHER, SCRAMBLER,
SCORCHER, AND KLUGER!

DO WE GET TO
SHIFT N’ ROTATE
THAT MICRO
MENACE?

IN DUE TIME! FIRST OUR {8 L THEN WE SABOTAGE
MINIATURIZATION SYSTEM - [ 1T SCORCHER! MAN

MUST SHRINK US DOWN , 4 YOUR TORCHES! BOT-
TO MICROSCOPIC SIZE, 2 | TLENECK! GATHER YOUR

AND TELEPORT US TO MEN! CRASHER! GET SET
CAPTAIN ZILOG'S FOR SOME FUN!
COMPUTER! , ! SCRAMBLER! GET SET
FOR SOME SILICON
SMASHING!!

FROM THERE,
WE'LL WEASEL OUR
WAY INSIDE THE
Z 8000 ARCHI-
TECTURE!!




LATER, IN NICK STACEY'S COMPUTER LAB...

THAT CAPTAIN ZILOG ...ER..] FORGOT

WAS SO WONDERFUL, SOMETHING I HAD

NICK! WHAT A MAN! YOU TO DO IN THE LAB!

SHOULD HAVE BEEN LITTLE

THERE...WHICH REMINDS DOES ANNE

ME! WHERE WERE KNOW THAT I'M
CAPTAIN ZILOG!

DANCIN' DATA!! SOME- \ £f
ONE'S TRYING TO SABO-
TAGE THE GENERAL
REGISTERS IN THE
28000! AND I THINK
1 KNOW WHO!

J

-

WHAT
ARE YOU
TALKING
ABOUT,
NICK?

/ NO
= TIVE TO

SOMEONE'S
CAUSING TROUBLE
INSIDE THE Z8000!
WE'LL MINIATURIZE
FURTHER AND GO
INSIDE!

"o

BELIEVE IT!
YOU'RE ERASE ANNE'S
CAPTAIN MEMORY LATER,
SO MY IDENTITY
WILL REMAIN A

SECRET!







WHO
ARE THOSE K
PEOPLE? -

WHY, THEY'RE
QUEUED UP FOR
A Z-BUS, OF

CAN USE ANY

HAHAHA!
THIS'LL
DISABLE YOUR

PRECIOUS

REGISTERS
ARE DESIG-
NATED!
THEY'RE ALL

CRASHER!
ARE YOU READY
TO MOVE IN
AND CRASH
THE PARTY?

THAT STACK

DESTROY

POINTER!

GET 'EM
FROM
BEHIND!




KISS YOUR MEN

GOOD BYE, THANKS
TO WHOEVER YOU
HAD FOOLING
AROUND WITH THE

YOU'RE
NEXT,
'‘BOLICUS
BABY!!

INTERRUPT
INPUTS!

WOULDN'T DO
THAT IF 1
WERE YOU,
ZILOG!!

C'MON, BOSS!
WE CAN ESCAPE
WITH THE GIRL TO
THE OPERATING SYSTEM,
AND DO SOME
DAMAGE THERE!!




GIVE UP, BOTTLENECK! BE- ‘ ; Y THAT'S BECAUSE

CAUSE OF THE Z8000'S MUL- : : = THE 28000 HAS

TIPLE ADDRESSING MODES, ; & » PROTECTED DUAL

GENERAL PURPOSE REGISTERS, IR ‘ ENVIRO!VMENT!

RICH INSTRUCTION SET, OF THESE DOORS THERE'S NO WAY

ABUNDANT RESOURCES, AND HAVE ANY WAY JN FOR A HARDWARE
REGULARITY...YOU DON'T OF BEING BRAIN LIKE YOUR-

STAND A CHANCE!! \.  OPENED! SELF TO TAMPER

! n WITH THE
\‘ ‘

JUST WHAT DO
THESE EIGHT-BIT
REFUGEES THINK
THEY'RE DOING?

HEY! IS IT
MY IMAGINATION,
OR ARE WE...

IF YOU
HAD ANY
IMAGINATION, YOU
WOULDNT BE
IN THIS FIX!




THANKS TO THE VERSATILITY
AND LIGHTNING SPEED OF THE
28000 INSTRUCTION SET, I
WAS ABLE TO TELL THESE
GUYS TO CANCEL YOUR
MINIATURIZATION FIELD IN
JUST A FEW, WELL-CHOSEN

WE GOTTA
TELEPORT BACK
TO THE SATELLITE
IMMEDIATELY, BOSS,
OR WE'LL BE
CRUSHED!

YOU'VE BEATEN ME,
CAPTAIN ZILOG! THE Z8000
IS SOMETHING I WAS NOT
PREPARED TO DEAL WITH!
1 HAVE OTHER PLANETS
TO CONQUER THAT ARE
FAR LESS TROUBLE
THAN THIS
ONE!




DO YOU SUPPOSE ¥ I HOPE SO,
HE'S GONE FOR ANNE! BUT
GOOD, CAPTAIN ONLY TIME | YOU KNOW, NICK,
ZILOG? WILL TELL!! J TFEEL LIKE I'VE
HAD THE STRANGEST
DREAM THAT YOU
WERE CAPTAIN ZILOG!
ISN'T' THAT HARD
TO BELIEVE?

BUT THERE'S

ONE THING THAT ISNT
HARD TO BELIEVE...MAN'S
IMAGINATION AND THE
Z8000 CAN CHANGE

THE WORLD...FOR THE

GOOD OF US

ALL!

Al

it |

Written, designed, and illustrated by Lou Brooks. Penciled by Joe Kubert.







An affiliate of
E)KON ENTERPRISES INC.

10460 Bubb Road,

Cupertino, CA 95014
800-538-9367

(In California call 408-446-4666)




Ultra-low distortion

High-level (+17dBm LO)

Test conditions

RF 1 =200 MHz, RF 2 = 202 MHz at 0dBm

LO =180 MHz at+17 dBm

Special Features:

o Wide bandwidth
50kHz — 1000MHz

® 1dB compression point +15 dBm

® Low insertion loss 6dB
¢ High isolation,

Signal
greater than 45dB f L \
° " level "
® 3 connector versions, Model  Freq (@ (@Bm Con ] Price
- 5 No. (MHz) max.) min.) nections (w x| x ht.) (Qty.)
2 pin versions TFMH 2 — 500 85 +14  4pins  021x0.5x025 $23.95(5-24)
TFM2H 5 —1000 10 +14  4pins  021x0.5x025 $3195(5-24)
TFM3H  01-—250 B85 +13  4pins  021x05x025 $23.95(5-24)
NOW. . . improve your systems TAK-IH 2 — 50 85 +14  8pins 0.4x0.8x0.25 $19.95(5-24)
- TAKIWH 5 — 750 90 +14  8pins 0.4x08x025 $23.95(5-24)
intermod spec by as much as 10dB TAK3H  005-300 85 +13  8pins 04x08x025 $2195(528)
guaranteed. . . specify Mini-Circuits’ ZADISH 2 —500 85 +14 BNC TNC 115x225x140 $40.95(4-24)
of-tha- . . . ZADIWSH 5 — 750 90 +14 BNCINC 115x225x140 $44.95(4-24)
ls)tateblof the-art :ltera. low ‘li;s_tort‘on " ZAD-3SH 005300 85 +13 BNCTNC 115x225x140 $42.95(4-24)
ouble-Balanced Mixers. Prices start
- 88 & ZLWISH 2 — 500 85 +14 SMA 0.88x1.50x1.15 $50.95(4-24)
an unbelievable low $19.95. . . ZLWAWSH 5 —750 90 +14  SMA  088x150x LIS $54.95(4-24)
-Ih oﬁ-the-shelf de‘ivery ZLW-3SH 0.05—300 85 +13 SMA 0.88x1.50x1.15 $5295(4-24)
ZFMAH 2 — 500 85 44 BNC,TNC 125x125x0.75 $5395(1-24)
SMA,N
For cmplete speciﬁcaﬁons, ZFM-2H 5 —1000 10 +14 BI;DC‘:;I"N‘C 1.25x1.25x0.75 $61.95(1-24)
performance curves and application ZFM3H  005-300 85 13 BNCINC  125x125x0.75 $5495(1-24)
A s . 4 SMAN
information, ref?r to 78-79 MicroWaves! Smerodocns 58 cliowe ool 0.8 i
Product Data Directory (pgs 161-352)

or EEM (pgs 2890-3058).

MODEL TAK-1H (5-24)

\BNC standard, TNC on request. Type N and SMA $5.00 additional

A

World s argest manutacturer ot Double Balanced Mixers

= & L] -
2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 m M ln .-c .rcu Its

Domestic and International Telex 125460 International Telex 620156 A Division of Scientific Components Corp

P O AFRICA: Afitra (PTY) Ltd.. P O Box 9813. Jchannesburg 2000, South Africa. O AUSTRALIA: General Electronic Service, 99 Alexander St, New
South Wales, Australia 2065. 0 EASTERN CANADA: B D Hummel. 2224 Maynard Ave.. Utica, NY 13502 CJ ENGLAND: Dale Electronics Ltd . Dale House, Wharf Road, Frimley Green,
Camberley Surrey. United Kingdom O FRANCE: SCIE-DIMES. 31 Rue George-Sand, 91120 Palaiseau. France. 0 GERMANY, AUSTRIA, SWITZERLAND, DENMARK: Industrial
Electronics GMBH, 6000 Frankfurt Main, Kluberstrasse 14. West Germany O INDIA: Gaekwar Enterprises, Kamal Mahal, 17 M L. Dahanukar Marg, Bombay 400 026. India
O ISRAEL: Vectronics Ltd., 69 Gordon St.. Tel-Aviv, Israel O JAPAN: Densho Kaisha. Ltd., Eguchi Building 8-1 1-Chome, Hamamatsucho Minato-Ku, Tokyo. Japan
O NETHERLANDS, LUXEMBOURG, BELGIUM: B V. Technische Handeisonderneming. COIMEX, P.O. Box 19, 8050 AA Hattem, Holland. O NORWAY: Datamatick As, Postboks 111,
BRYN. Oslo 6, Osjensjoveien 62, Norway O SINGAPORE & MALAYSIA: Electronics Trading Co. (PTE) Ltd. Suites C13, C22 & C23 (1st Floor). President Hotel Shopping Complex.
181 Kitchener Road. Singapore-8, Republic of Singapore. O SWEDEN: Integrerad Elektronik AB. Box 43 S-182 51, Djursholm. Sweden

U.S. Distributors: 0 NORTHERN CALIFORNIA: Pen Stock. 105 Fremont Ave . Los Altos, CA 94022, Tel: (415) 948-6533. 0 SOUTHERN CALIFORNIA, ARIZONA: Crown Electronics.
11440 Collins St.. N. Hollywood. CA 91601. Tel (213) 877-3550 0O METROPOLITAN NEW YORK, NORTHERN NEW JERSEY, WESTCHESTER COUNTY: Microwave Distributors
61 Mall Drive, Commack. NY 11725, Tel (516) 543-4771 B36/REV/B 00O

For more information, Circle No 1




~ Whichof these
Sigmarelays is right for
your application?

&
aSolid State/Hybrid/Opto-couplers  Reed
General Purpose ®Sensitive

If you're switching 10 amps or less, chances
are Sigma has just the relay you need.

Forexample, our space saving reed relays
handle loads from dry circuitto 0.5 amps and have
alife expectancy of 10 million operations.

If you need the compactness of a reed relay,
but have to switch up to 2 amps, then your best bet
is our Series 60 low profile relay.

For multi-pole switching of dry circuitto 10
amp loads, we offer a variety of general purpose
relays with some outstanding features. The new
sensitive versions of our Series 70 pick-up with as
little as 10 milliwatts coil power and can be

operated directly from TTL logic. If size is critical to
you, our Series 76 is one of the most compact
10 amp relays available.

For truly superior performance, Sigma’'s
sensitive relays are in a class by themselves.
Responding to signals as low as one milliwatt,
these relays maintain their precise trip points
through millions of operations.

When it comes to long life, there is nothing
better than our low cost solid state relays. Our
Series 226 sells for under $4 and can switch 1.5
amps with its integral heat sink and up to 7 amps
with an external heat sink. We also offer reed
triggered SSRs and inexpensive opto-couplers.

To find out more about our complete line of
relays, contact your local distributor or Sigma for
our new 32-page stock relay catalog. Sigma
Instruments, Inc., 170 Pearl Street, Braintree,
MA 02184. Telephone: (617) 843-5000.

In Canada, Sigma Instruments (Canada) Ltd.,
55 Six Point Road, Toronto, Ontario M8Z 2X3.

SIGMA

INSTRUMENTS INC

For more information, Circle No 2
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Probes and test cells simplify EMI
measurements (pg 51).

Wescon/79 blazes trails for new
designs in electronics (pg 120).

On the cover: The newest MP develop-
ment systems help prevent disastrous
design slowdowns — and even
disaterous (!) ones (pgs 99, 179, 227).
(Photo of the HP64000 courtesy
Hewlett-Packard Co)

(P| wera YeaBp

DESIGN FEATURES

Wescon/79 — Breaking ground for tomorrow’s designs . . . . . .. 120
This year’s show demonstrates the continued interest in uP versatility,
instrument developments and more.

Wescon/79products .. .............. ... . ... .. ..., 131
Review of noteworthy products slated for exhibition highlights some of
the excitement in store for attendees in San Francisco.

SPECIAL REPORT

EMIi shielding and protectivecomponents ................. 164
Manufacturers offer a wide variety of aids to help you control elec-
tromagnetic interference.

uP development systems offerthetoolsusersneed. ......... 179
The newest systems support multiple users; separate emulation-memory
buses prevent contention.

Circuit saves powerinacinductionmotors . . ............... 185
This electronic control loop cuts no-load power by a factor of 2 or 3 while in-
creasing power factor from 0.2 to 0.8.

Variable op-amp IC simplifies complex analogdesigns .. .. ... 191
This operational-transconductance-amplifier pair provides cost-effective
solutions to analog processing problems.

Designer’s Guide to: IC voltageregulators —Part2 .......... 199
A familiarity with the internal circuitry and construction of these ICs
improves the success of your application.

Interlaced displays utilize low-cost CRT controllers . . ... .. ... 207
Interlaced raster-scan displays employ slower, alternating-sweep refresh
rates that require less expensive circuitry.
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TECHNOLOGY NEWS

Probes and testcells simplify EMitesting . . . ................ 51
Catastrophic failures limit application of high-density epoxy/glass pc
boards . . . Circular connectors employ novel designs to deal with tough
commercial environments ... Flat-cable interconnection techniques
bring relief to prototype-system designers ... You're ready for 16-bit
processors, but is your logic analyzer?

NEW PRODUCTS

Editor’sChoice ... ........... it 99

Hard-disc-based development system eases software/hardware integra-
tion ... 100-MHz dual-trace oscilloscope features high sensitivity, com-

posite trigger . .. ‘“‘Super high-level”’ 4-bit uC performs most processing
in 8-bit bytes.
FeatureProducts. . .............. ... ... . it 227

Cartridge disc and software up development-system performance ...

Space-saving, low-cost prototype boards use insulation-displacement

contacts.
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The TREASURE of
the BLACKBIRD

A Taut Tale of The Man from Intech in Which He
Gets The Bird and Saves The Treasure of the Intechs.

a narrow ledge outside the Mariposa
Hotel seven stories above traffic. [knew
[ had to hurry. The fog was coming in
from The Bay. AsIreached I. M. Grossman’s window,
I drew my .45 automatic. I peered through the
curtains. They were there —the old goat Grossman
and Hortense O’Hara. Damn, | thought, I haven’t
a minute to spare. They'd opened The Bird.

“Okay,” I growled as I clamored through the
window, waving my trusty heater, “nobody move”

“What is the meaning of this outrage, sir?”
Grossman rumbled from deep in his throat.

“Just sit tight, old man] T warned.

“My dear boy,” Grossman replied, “there must
be some mistake. By gad, I was searching for a
lost treasure in diamonds, rubies and emeralds.
Instead, I find a bird filled with strange little boxes”

“Let angel-face here enlighten you, I answered
menacingly. I pointed the gun at Miss O’Hara’s
pretty head, “Go on, sweetheart. Tell him”

Hortense jumped as I jerked the automatic in
her direction. Her violet eyes widened with fear.
“Why, mercy me, [ haven’t the foggiest..”

“Shaddap;’ I snapped. “She tricked you, Pops.
Fed you a tall tale about a treasure bird of the
Aztecs. She knew you'd
open it and figure you'd
been swindled. She was
gonna offer to take the
stuff off your hands. We
both been conned . .”

“Gentlemen, please
..” Hortense pleaded.

I cocked the trigger.
“Tell him, precious”

Hortense slumpedin %
her chair. “The Black Bird]
she began, “really holds
the world’s largest collection
of A/D and D/A data
converters. They're all self-
contained, ready-to-operate,
low profile modules,
ranging in price from
$53.00 to $1850.00. The
total collection offers a

] t was foggy. And I was inching along

g

& g

range of resolution from 4 bits through 18 bits”

“You're good, angel’ I piped in, “you’re really
good”’ I picked one of the Intech gems and held it
up. “School’s in session. What'’s this?”

Hortense bit her lip, then answered: “An
A-866-H-12, 10 MHz deglitched 12-bit DAC”

“My, my,” I said with mock amazement. |
grabbed another box at random. “And this?”

Hortense’s eyes flashed with excitement.
“That’s the new 16-bit Model A-858-16 A/D data con-
verter that’s microprocessor compatible and is
user programmable for several input ranges and out-
put codes using a single dip switch”

Just then Lt. Flaherty and the boys in blue burst
through the hall door.

“Take 'em downtown;’ I said, slipping my
roscoe back into its holster.

“But lambykins, Hortense cooed as she sidled
up next to me. “You're just jesting, right?”

“Sorry, kiddo,' I replied. “But I don’t play patsy
for nobody. I know I'll never find another dame
who knows as much about data converters. But I'll
keep looking. So long”

Hortense refused to look at me as the elevator
took her down.

I called out, “If Intech puts out a new DAC, I'll
send a data sheet to the
Big House so’s you won't
lose touch with the market”

Hortense yelled
something back. For-
tunately, [ couldn’t hear
what it was.

There are no
mysteries in data conver-
sion that can’t be solved
quickly and economically by
The Man from Intech.

Call or write him today for
more detailed informa-

tion at Intech/Function
Modules, Inc., 282 Brokaw
Road, Santa Clara, CA
95050. (408) 244-0500.

i#intech
Taking the Mystery out of Data Gonversion.

For more information, Circle No 4




ENERAL INSTRUMENT OPT(

It’s a name that is already well known =~ TEN YEARS OF EXPERIENCE IS
in semiconductor products as well as A GOOD PLACE TO START
in data systems, cable TVproducts, Since 1969, the major thrust has been to apply

. : high technological capability to product develop-
and industrial components. Now, ment. Result—a continuing series of “firsts” in

we're taking it into another area of LED lamps, displays and optoisolators. Today,
h[gh tech no]ggy, you can select from over 150 high performance
devices in our product line. And you are assured
of high quality and top performance because of
vertically integrated production . . . from LED
crystal to finished LED product.

In June, General Instrument acquired
the total optoelectronics operations of
Monsanto. Their broad product line. Their
experienced people. Their modern production

facilities. And most important . . . an outstanding NO BREAK IN CONTINUITY OF

expertise in optoelectronics. CUSTOMER SERVICE
The same conscientious and dedicated people
will continue to back up our product line.
With the same prompt product and
technical assistance,

- newname s
N oploelectronics...
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LECTRONICS

designations remain the same. The only change
you will notice is a more aggressive attitude.
General Instrument is committed to providing
total resources to become the leader in
optoelectronics.

OUR FIELD ORGANIZATION IS
THE SAME TOP TEAM

Over 50 of the most competent distributors
throughout the world will continue to provide
our customers with immediate availability of our
wide variety of optoelectronic products. And our
sales representatives are strategically located to

give on-the-spot assistance in design and
product selection.

THE FUTURE IS EVEN BRIGHTER
During the past year we “enlightened” the
industry with better ways to use alphanumerics,
new approaches to panel design and how to get
bigger, brighter digits in less space. And that’s
just the beginning. You’ll soon see the result of
constant research and development as we
announce a number of creative new products in
the months to come. As the “oldtimer-newcomer”
in optoelectronics, we'll continue to design,
produce and improve the products that best fill
your design needs. That’s a promise.

General Instrument Optoelectronics Division,
3400 Hillview Avenue, Palo Alto, California
94304, Telephone (415) 493-0400

GENERAL

INSTRUMENT

and we will continue to make a name for ourselues.

EDN SEPTEMBER 5, 1979
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SIEMENS

A whole new class of ATE ... the Small System.

Our Model 725 digital IC tester ... a unique combination
of small-tester price and large-system features. The Small
System. It's multiplexed, it has a 1-MHz functional test rate,
and it's MPU-based with both functional and parametric test
capabilities. And it tests virtually all SSI and MSI devices.

The Model 725 interfaces with a wide variety of probers
and handlers and accommodates a variety of I/O devices for
data logging, bin counting, and user device programming.

It also features simple cassette tape load, an extensive
Siemens library of cassette test programs, and prompted
English programming that affords you complete self-suf-
ficiency in the development or modification of test programs.

Mr. Cliff Small will be glad to give you complete details on
the Model 725 IC tester and its capability. Call or write.
Siemens Corporation Measurement Systems Division
2 Pin Oak Lane, Cherry Hill, New Jersey 08034, (609) 424-9210

For more information, Circle No 6

The Model 725 digital IC tester ... from Siemens.
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;
optical ?nierfuce that
monitors AC line status

Now,

General Instrument’s MID400.
It's the first optically isolated
interface to have direct operation
from an AC line current and direct
compatibility to TTL and micro-
processor systems. Not only do
you get a device with direct inter-
face from line voltages ranging
from 24V to 240V, but one with
externally adjustable time delay
and AC voltage sensing. Add to
that . . . logic level compatibility
and high isolation between input
and output.

A system sentry with motor to
logic capability. The MID400 is
the perfect answer to monitoring
AC "line down" conditions. When
the power goes, the MID400 can
activate auxiliary power control.
In industrial control applications,
the MID400 is an ideal “closed
loop"” interface between electro-
mechanical elements such as
solenoids, relay contacts, small
motors and microprocessors. This
closed loop capability may also

EDN SEPTEMBER 5, 1979

.

ADVANCED OPTOELECTRONIC PRODUCTS

ower to logic

be utilized in emergency shut
down or fail safe applications.
And if your system needs an AC
current status monitor, a 2 or
3-phase power line status moni-
tor, telephone ring detector or a
low speed, high gain optocoupler
interface, there's no better
device than the MID40O0.

Low power . . . low current. AC
line voltage is monitored by two
back-to-back GaAs LED diodes in
series with an external resistor. It's another first from the new
A very high gain detector circuit name in optoelectronics. For

senses the photodiode current more information on our new

and drives an open collector tran- | MID400, contact General

sistor to a logic low condition. Instrument Optoelectronics,
With a low threshold input 3400 Hillview Avenue, Palo Alto,

current, the MID400 provides California 94304.

energy savings and less heat in Telephone: (415) 493-0400.
your system. Packaged in a UL
recognized 8-lead plastic mini-

DIF, it's also a space saver. GENERAL
INSTRUMENT

For more information, Circle No 7 13




No one portable
everyone’s needs.

So webuilt 21.

Everyone’s needs are different. Some want the same versatility in the
field they get from a bench model in the lab. Others are more concerned about
weight. Some require basic performance models at an economical price. Tektronix
offers a selection of 21 portable scopes — 15 real-time and 6 storage models — to
satisfy just about everyone.

Take your pick. You can’t beat our 400 Series when it comes to high performance.
Choose from 9 models ranging in bandwidth from 50 MHz to 350 MHz. All under 26
pounds (11.8 kg). Five with an optional DMM and delta time read out.

If you’re looking for a battery-powered model that fits into a briefcase or toolbox,
there’s our 200 Series. Bandwidths to 5 MHz. Weights less than 3.7 pounds (1.7 kg).

In between, there’s the compact 300 Series, with bandwidths to 35 MHz. Each scope
weighs less than 11 pounds (5.0 kg). And finally, we offer the low cost T900 Series,
priced from just $795.00%

Our worldwide service team goes where you go. We’re with you all the way,
with more than 500 service personnel at 46 Tektronix centers in the U.S.A. and
hundreds of Tektronix-supported service engineers in over 50 other countries to
calibrate and maintain your Tektronix scope.

So let us show you the model that’s right for you. Simply contact your Tektronix
Sales Engineer. He’ll arrange for a demonstration of our portable or laboratory
oscilloscopes. And for our latest portable oscilloscopes brochure,write: Tektronix,Inc.,
P.O. Box 500, Beaverton, OR 97077. In Europe: Tektronix International Inc.,
European Marketing Centre, Postbox 827, 1180 Av Amstelveen,
The Netherlands.




scope me

Product e Bw Dual Trace Delayed Sweep Fastest Sweep Rate Other ial F Price*

Storage Models 466 100 MHz @ S mV/div___ yes yes 5 ns/div 3000 div/us stored writing speed $5550
464 100 MHz @ § mV/div yes yes 5 ns/div 110 div/us stored writing speed 4500

434 26 MHz @ 10 mV/div yes 20 ns/div Split-screen storage 3585

314 10 z @ 1 mV/div yes 100 ns/div Only 10.5 Ibs (4.8 kg) 2725

214 500 kHz @ 10 mV/div yes 1 us/div Only 3.5 Ibs (1.6 kg) 1650

e T912 10 MHz @ 2 mV/div yes 50 ns/div Low-cost bistable storage 1545
Nonstorage Models 485 350 MHz @ 5 mV/div yes yes 1 ns/div Widest bw in a portable 5870
475A 250 MHz @ 5 mV/div yes yes 1 ns/div High-performance 250-MHz portable 3925

475 200 MHz @ 2 mV/div yes yes 1 ns/div Highest gain-bw in a portable 3550

465 100 MHz @ 5 mV/div yes yes 5 ns/div Cost effective for 100-MHz bw 2495

465M 100 MHz @ 5 mV/div yes yes 5 ns/div Triservice standard 100-MHz scope 2700

455 50 MHz @ § mV/div yes yes 5 ns/div Cost effective for 50-MHz bw 2155

335 35 MHz @ 10 mV/div _yes yes 20 ns/div Only 10.5 Ibs (4.8 kg) 2230

305 5§ MHz @ 5 mV/div__ yes 0.1 ps/div Autoranging DMM 1780

221 5 MHz @ 5 mV/div il 100 ns/div Only 3.5 Ibs (1.6 kg) 1225

213 __1MHz @ 20 mV/div 400 ns/div DMM/Oscilloscope @ 3.7 Ibs (1.7 kg) 1675

212 500 kHz @ 10 mV/div yes i 1 us/div Low cost for dual trace & battery 1250

T935A 35 MHz @ 2 mV/div yes yes 10 ns/div Delayed sweep and differential 1535

T932A _35MHz@2mV/div.  yes 10 ns/div Variable trigger-holdoff and differential 1245

T922 15 MHz @ 2mV/div.__ yes 20 ns/div Low-cost dual-trace scope 975

T922R 15 MHz @ 2mV/div yes el 20 ns/div Rackmount version of T922 1345

T921 15 MHz @ 2mV/div 20 ns/div Lowest-cost TEKTRONIX Portable 795

Time Interval Readout DMa44

___Optional, factory-installed, direct numerical readout of time intervals and DMM functions for the 464, 465, 466, 475 and 475A 445

*U.S. sales prices are F.O.B. Beaverton, OR. For price and availablity outside the United States, please contact the nearest Tektronix Field Office, Distributor or Represen-

tative. Prices are subject to change without notice.




Signals & Noise

More on counters

Deax Editor:

Richard Nelson’s article, “Low-
frequency crystal oscillators
present measurement challeng-
es” (June 5, pg 131), performs a
useful service in advising that

conventional “cycle-counting”
electronic counters have inade-
quate measurement resolution
in low-frequency crystal mea-
surements. However, several
other counters should be added
to his list of recommended

Bed-of-Nails. Test Pins.
Spring Loaded Contact
Probes.

Whatever name you use to

specify spring contact probes,

*dlfferem styles is camied

for immediate delivery. They

they all mean
pretty much the
same thing. So
what'’s in a name?

The simple
fact of the matter
is that all probes
are just about
alike. We should
know. We helped
pioneer the con-
cept of replace-
able probes. We
provide more test
probes to the elec-

tronics industry than all the
other probe manufacturers put
together.

So, if they're all basically
alike, why do more engineers
and quality control people
specify ATEC probes than any
other? Perhaps it's because they
know that the quality is consis-
tently the finest available. They
know that more test system man-
ufacturers use our probes as orig-
inal equipment, and specify
them as replocemenfs They

[ EVERETT/ CHARLES,

any other name doe nf‘t have
ATEC to stand behind it. .
Write or call today, for a
free catalog, complete with
specifications, pricing. and a
free sample. o .

ATEC

ASSEMBLY AND TEST
EQUIPMENT CORPORATION
2887 NORTH TOWNE AVENUE
POMONA, CALIFORNIA 91767
714 621-9511

AN EVERETT/CHARLES COMPANY

models.

One is Hewlett-Packard’s
5315A universal counter, which
is by far the lowest priced model
($800) that can measure period
and invert the reading for direct
frequency readout (“reciprocal
taking”). It provides at least
7-digit resolution (%0.0001%)
for inputs from 1 Hz to 100
MHz—an excellent value for
many crystal-oscillator testing
applications.

If more accuracy is needed,
H-P’s Model 5345A ($4500),
which Mr Nelson mentioned,
provides 9-digit resolution in 1
sec. And for even higher
resolution requirements, there’s
the HP 5370A universal time-
interval counter ($6500), provid-
ing 11-digit resolution in 1 sec.
These latter two counters are
also reciprocal-taking units.
Sincerely,

Tom Nawalinsk:
Hewlett-Packard Co
Santa Clara, CA

For the birds

Dear Editor:

I would like to solicit ideas from
EDN readers on how to develop
an accurate bird-census tech-
nique for counting large num-
bers of blackbirds or starlings in
a roost (a congregating area).
Although this measurement has
perplexed the US Fish and

Wildlife Service for a number of
years, no monitoring system has
yet been developed.

Blackbird and starling roosts
occur in dense woods or cattail
marshes and range in size from
less than 1 to more than 100
acres. The number using a roost
can range from a few hundred to
several million. The birds arrive
at these roosts at dusk, either in
large swirling masses, in long
ribbon-like flight lines or in

16
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TEKTRONIX

thinks your logic analyzer
should be as versatile

So ours let you sample synchronously and asynchronously.

\4?@‘

1 IRE

\

As a digital designer you must
be versatile enough to do the
entire design job. Logicand tim-
ing. Software and hardware
analysis. Activity on and off

the bus.

And so you need a logic
analyzer that lets you syn-
chronously verify logic and
trace program flow on the bus;
then asynchronously verify tim-
ing sequences and examine
chip to chip transactions off the
bus. A logic analyzer, in short,
as versatile as you are.

Tektronix Logic Analyzers are
versatile. In the synchronous
mode, examine software flow
using the clock of the system
under test—up to 20 ns sam-
pling rate. Switch to asynchron-
ous and sample with the Logic
Analyzer’s own clock—up to

10 ns sampling rate. Pulse
anomalies and timing problems
are out in the open, where you
can see them. With one logic
analyzer.

Synchronous and asyn-
chronous sampling: it helps

TEKTRONIX LOGIC ANALYZERS THE VERSATILE ONES

For immediate action dial our toll free
automatic answering service 1-800-547-1512

make our Logic Analyzers
versatile. So you can do to-
day’s job and tomorrow’s. So
you can change applications
without changing your logic
analyzer.

Contact Tektronix Inc., PO. Box
500, Beaverton, OR 97077. In
Europe, Tektronix, Ltd.

P.O. Box 36, St. Peter Port
Guernsey, Channel Islands.

Tektronix

COMMITTED TO EXCELLENCE

Use the 7DO1F
for hardware
and software
applications.

1



Signals & Noise

steady streams which are often
half a mile wide (see photo).
They remain dormant at night
unless disturbed. At dawn there
is a raucous period of singing
and shifting before the birds
depart for their feeding areas in
ribbon-like flight lines. Arrivals
and departures from the roost

can take more than 45 min and
often occur in several flight
I D B B NS . lines.

\

Possible ideas for remote-
sensing devices include photo-
graphic techniques, infrared
imagery, weight-measuring sys-
tems, sound-level measure-
ments, radar scattering or
low-light-level TV. Please send
your ideas to A Lawrence Kolz,
Electrical Engineer, US Fish
and Wildlife Service, Bldg 16,
Federal Center, Denver, CO
80225.

Sincerely,
A L Kolz

Get the FACTS on our

LSI Data Comm Devices:

Source for the popular
USYNR/T-5025 and

CRT-Video Timer Controller

5027/37 from:

§

o ) S By geemm @ FEIE S0y
Al B B Q, - Y
« B i B | | -

Inadvertently omitted

Dear Editor:

We read with interest EDN’s

June 5 article entitled “Low-

frequency spectrum analyzers

Z simplify audio measurements”
L ] (pgs 107-114). We were disap-
= — A : pointed, however, to find that

I know we're communicating I . Nicolet Scientific was left out of

=

I I B D D N NNy
4
I

at a much higher level since () the article, particularly because
our therapist suggested we ).\\\M,,‘ -~ we believe we sell more
switch to SOLID STATE b IO
SCIENTIFIC LSI NMOS SY 78 spectrum analyzers than a
DataComm devices. combination of most of the

\ . SOLII ATE SCIENTIFIC companies the author listed in

C(;‘py or clipl couphon 3e}3lw land SOLID STATEECIENTIFIC . his article.
attach to your letterhead. Mail to: Montgomeryville, Pa. USA 18936 .
or Call:  215-855-8400 Sincerely yours,
I . —EDN_6 e ] Richard S Rothschild
Send me Facts about ] USYNR/T-5025 O CRT-Videol] *'5r o information about VP, Marketing
s Timer Controller 5027/37 SOLID STATE SCIENTIFIC: N’LCOlet Sczerntzﬂc COTZ)
I Position ~ # O uMOS 1800 NO’rthvale, NJ
Microprocessors
Company @ O DT/uMOS Systems
Street D i RIMOS
e —— eSS e
City State O Dispiay Drivers JOB SHOPPING?
Zip e o S 2383"5':,:5: Check EDN's Career Opportunities
0O Timekeeping
Phone === / EDN: Everything Designers Need
I I s N [ | P
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How to put
your stepping motor
in a position with power.

With any one of our * Speeds to 10,000 full steps/second

© = e TTL or RS232C I/0 compatibility
SLO-SYN stepping motor controls. « High efficiency— require no external resistors

Stepping motor performance depends on control ¢ Two models available—TC600 PC card set and

electronics. And Superior Electric’s new high TM600 base mount with power supply.
power stepping motor controls deliver up to 0.8 « Vibration-free over complete speed range
horsepower at the motor shaft. The SLO-SYN line of controls. From low power to

high performance. With configurations ranging
from PC cards to packaged units. All good

(2HE0) reasons to come to Superior Electric for all your
positioning system requirements.

To put yourself in a position with power,

TYPICAL PERFORMANCE CHARACTERISTICS —TC600/ TM600

2400
(1694.4)

LN call or write Jack Wallace, Product Manager,
y = The Superior Electric Company, Bristol, CT 06010.
M172-FD306
(®472) “‘\ (203) 582-9561.

TORQUE, 0Z.-IN. (Ncm)

600
(423.6) ~—~———
M112-FJ326 l

(o} ’
o 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
_SPEED (STEPS PER SECOND)

Superior Electric

We want you to know.

®

For more information, Circle No 10




THE FIRST 16-BIT IC
AT A PRICE YOU MAY

8-BIT
uP
8080/85
8048/49
6500
6800
8748
F8
280

Vin O=——dq ICL8068A ICL7104-16

12-BIT

uP

Vin O=——{ |CL8068A ICL7104-16 6100

Vin O—= ICL8068A ICL7104-16

S S S S

16-BITA/D 3-STATE, BYTE ORGANIZED
CONVERTER CHIP PAIR OUTPUTS FOR DIRECT INTERFACE
WITH YOUR P
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ANOTHER FIRST FROM INTERSIL.

Until now, you couldn’t buy a 16-bit accurate A/D
converter in IC form. Now you can. From Intersil.
For just $29.00. The ICL.7104/8068 chip pair.

A 14-bit version is available for even less. And
you can forget external active components. The
ICL7104/8068 requires only 8 passive compo-
nents for a complete A/D.

DIRECT INTERFACING.

Interface the IC1.7104/8068 with all standard uPs
and UARTS. 8, 12 or 16-bit. The versatile interface
features allow two modes of operation: Parallel
interfacing with 3-state, byte organized outputs;
and, a handshake mode which allows the three 8-
bit bytes (14-bit version: 2 bytes) to be sequenced
either synchronously or on demand...without the
addition of any external active components.

ALL THE FEATURES.

« 16-bit binary: 1 part in =65536

« 1 count max nonlinearity over =full scale
¢ Resolution < 10uV per count

« Voltage noise =2uV

« True autozero

o Zero drift 0.5uV/°C

« Full-scale Tempco 2ppm/°C (ext. ref.)

« Ratiometric operation

« Direct interface to any uP or UART

INTRODUCE YOUR uP

TO THE ANALOG WORLD.

The ICL.7104/8068 chip pair can be utilized
virtually anywhere microprocessors or micro-
computers are used in analog measuring, control-
ling or logging applications. Digital scales. Batch
processors. Data loggers. Analytical instruments.
High precision process controls. To name

just a few.

PRECISION IC uP A/Ds.

First, it was the ICL.7109. The only 12-bit
monolithic A/D with uP compatibility. Now, it’s
the ICL.7104/8068 chip pair. 14 or 16-bit resolu-
tion and accuracy. uP compatible. The yltimate
ICs for precision A/Ds.

A/D GONVERTER EVER.
NOT BELIEVE: $29.00.

HIGH PERFORMANCE. LOW PRICE.

Part No. 100 Piece Price

ICL7104-16CPL (16-bit) $22.00
ICL7104-14CPL (14-bit) $18.80
ICL8068ACPD $ 7.00

AVAILABLE NOW.

Call your nearest Intersil Sales Office or
Franchised Distributor for complete technical and
applications data. Or, return the coupon below.

INTERSIL SALES OFFICES:

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach (213)
436-9261 » COLORADO: Aurora (303) 750-7004 « FLORIDA:
Fort Lauderdale (305) 772-4122 « ILLINOIS: Hinsdale (312)
986-5303 « MASSACHUSETTS: Lexington (617) 861-6220

* MINNESOTA: Minneapolis (612) 925-1844 « NEW JERSEY:
Englewood Cliffs (201) 567-5585 « OHIO: Dayton (513) 866-7328
* TEXAS: Dallas (214) 387-0539 « CANADA: Brampton, Ontario
(416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS:

Advent/Indiana * Alliance Electronics * Arrow Electronics ¢ Bell
Industries/Century Electronic Division * CESCO « Component
Specialties Inc. * Components Plus ¢ Diplomat Electronics Inc.,
(FLA) » Diplomat Electronics Inc., (N]J) « Harvey Federal
Electronics ¢ Intermark Electronics ¢ Kierulff Electronics

¢ LCOMP ¢ Parrott Electronics * R.A.E. Ind. Elect. Ltd.* RESCO/
Raleigh * Schweber Electronics * Sheridan Associates ® Summit
Distributors Inc. * Wyle Distribution Group ¢ Zentronics Ltd.

I][NﬂﬂEhSﬂIL

Analog Products - Data Acquisition

10710 No. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171
(800) 538-7930 (outside California)

16-bit accuracy in an IC A/D?
You've done it again.

Send me your App Notes and
Data Sheets on uP compatible A/D converters.

Please include your Henrik Ibsen poster.

Name

Company

Address

e

City State Zip




DESIGN BECKMAN TRIMMERS IN.

DESIGN PROBLEMS OUT.

Our precious metal contacts let you set and forget.

There are many reasons to make Beckman
your trimmer choice. But there’s one that’s actu-
ally worth its weight in gold. It’s our precious
metal brush contact. Unique to the industry. And
invaluable to your application needs. With it, you
can forget about long term drift.

In the rheostat mode, our precious metal
brush contact would drift from its original setting
typically less than 2 ohms with time and tempera-
ture changes. A base metal stamped contact would
drift typically as much as 20 ohms under the same
conditions. That makes our precious metal contact
10 times better in setting stability alone! This is

particularly important in low resistance settings.

In addition, our brush contact offers low
noise and high overall reliability. So when you
specify Beckman, you get a superior product in
every way. All at a competitive price.

To find out more about the trimmers you
set and forget, contact your local Beckman dis-
tributor. Or write: Helipot Division, Beckman
Instruments, Inc., 2500 Harbor Boulevard,
Fullerton, California 92634. In Europe write:
Beckman Instruments (Belgium) S.A., 14,
Avenue Hamoir, 1180 Bruxelles, Belgium.
Phone: (02) 275.44.30. Telex: 23577.

BECKMVMAN

For more information, Circle No 11
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Editorial

R, for design headaches:
a written guarantee

Recently, the mail brought an interesting stack of correspondence
from a reader whose tale of woe should be fair warning to all. The
man is an electronic-design engineer with more than 20 years of
experience, eight in computers.

Two years ago, he began building a computer system for use in his
consulting business. He originally planned to buy all system
components from one manufacturer, but after building his CRT
terminal, he was attracted by an ad in an electronics magazine to a microcomputer from a different
manufacturer. This pC was a more powerful disc-based machine that was advertised to have an “RS-232
serial interface for interfacing to your CRT terminal or Teletype.” The company also advertised an
“industry-standard S-100 bus.”

Imagine, then, how this designer’s enthusiasm turned to consternation when neither his CRT terminal
nor his memory boards (bought from a third manufacturer) would work with the computer. Imagine
further how consternation turned to disgust, when after 6 months of correspondence with the computer
manufacturer, he determined that not only would he receive no assistance, but also that chances were
small that any terminal or memory made by a firm other than the computer manufacturer itself would
work with that manufacturer’s product. This, despite the advertised claim and the verbal assurances
provided at the time of purchase that he’d have no problems.

The real irony here is the Catch 22 implication: The ad said any CRT terminal would work; when the
designer’s didn’t, the computer manufacturer modified its position, saying that it couldn’t assure that any
terminal other than its own would function. Yet at the time of purchase, the manufacturer didn’t even
offer a terminal for sale.

This saga confirms a recent Business Week article, which stated that “80% of the computer-kit
assemblies undertaken end in failure.” It should forewarn you: Don’t rely on advertising claims or verbal
assurances that system components from different manufacturers will play together properly. (EDN
learned this lesson during our Project Indecomp last year.) Rather, try to get your assurances in writing
from the manufacturer (good luck!) and determine what kind of technical assistance you’ll receive if
purchased equipment doesn’t interface as claimed.

An Award*-Winning Magazine

1978 Staff-Written Series —

System Design Project M
1978 Contributed Series — 7

Designer’s Guide to Fiber Optics

o e, Rox Fomser
1976 Special Issue — Editorial Director
Microprocessor Reference Issue
1975 Staff-Written Series —
Microprocessor Design Series
*Jesse H Neal Editorial Achievement
Awards are the business-press Pulitzer
Prize equivalent.
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Boost efficiency,
cut costs...

with top-quality Sturdilite lab & work stations

Modular Sturdilite “building-block™
design simplifies planning, saves you
money by providing you with com-
ponents that go together to make up
precisely and efficiently the job-
oriented lab or work station you need

The broad variety and versatility of
Sturdilite pedestal bases, work sur-
faces and other components let you
—with the help of Sturdilite engineers
—custom plan work areas to meet

/INGLE
== STEEL.

your most exacting requirements,
large or small.

Sturdilite proves that tough can be
beautiful, too...with a wide variety of
attractive decorator color choices
That means improved worker morale
and another cost-saving advantage
toyou

For further information or free con-
sultation—at no obligation—just pick
up the phone. Sturdilite sales engi-
neers are located nation-wide to
assistin planning a lab or work area
that's most economical and efficient
for you. Call (616) 685-6400. Or fill
out and mail the coupon below.

A DIVISION OF KEWAUNEE SCIENTIFIC EQUIPMENT CORP
PLAINWELL MICHIGAN 49080 (616) 685-6400
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DIGITAL POWER
4 MULTIMETER SUPPLY

Tie it tolx

»

The Systron-Donner Matrix Switch
completes the picture of a flexible, automated
test system.

Specifically, the Model 3570A automates
the interconnect of your IEEE-488 compatible
test instruments with the unit under test.

Note that all signals and power may be routed
through the Matrix Switch to tie the whole
system together.

With your interconnect automated, you
have further reduced costly, time consuming
operator interface, creating a highly efficient
and cost effective system for dedicated and

IEEE 488 BUS

PULSE SIGNAL OTHER
GENERATOR COUNTER GENERATOR FYINSTRUMENTSE

UNIT UNDER TEST

Key features of model 3570A
Matrix Switching System

» [EEE-488 bus interface
standard « RS232C communi-
cations interface standard ¢
Error detection firmware ¢
Label assignment firmware;
no costly software « Clock with
error display » Full 16 x 64
signal matrix module; 10 MHz
bandwidth « 4 x 8 power matrix
module; 5 amp current
carrying capability.

aSwitch

non-dedicated applications.

Let Systron-Donner help you with your
test system requirements. Our extensive line
of standard, off-the-shelf IEEE-488 compatible
instruments includes signal generators, fre-
quency counters, DVMS, pulse generators,
power supplies and instrument controllers.
All may be used separately as well as in your
system. That’s really making your hardware
dollars work!

To find out more, call Systron-Donner,
10 Systron Drive, Concord, CA 94518.
Telephone (415) 676-5000, Ext. 273.

SYSTRON DONNER

For Literature Circle no. 20.
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TESWUR

MEMORY TEST SYSTEMS

MACHODATA XINCOM
M-1 5582

TERADYNE
J-387A

Static RAMs?

Which systems demonstrate true 25-MHz test capability,
including state-of-the-art features to test 64K Dynamic and 2147-type

industry-standard computer?

Which system is the complete stand-alone system incorporating an

Which system was designed new from the ground up to represent
the leading edge of technology, not the trailing edge of product life?

without the need for special jigs or fixtures?

Which system offers fully automatic software calibration (Auto-Cal)

guardbands while maximizing product yield?

Which system’s overall performance allows you to minimize test

Which system provides hybridized comparators with I/0 switching
for timing measurements at the device end of cable?

the waveform and not just at the midpoint?

Which system guarantees address/data skew over 20% to 80% of

to guarantee system performance?

Which system is best designed for maintenance by card replace-
ment without the need for time-consuming manual pot adjustments

O 0 NGO O A WN -

handlers or wafer probers?

Which system provides separate interfaces, each optimized for

5 MHz to 10 MHz to 25 MHz?

Which system is offered by the company who has introduced the
first system into every new test speed category from 2 MHz to

Scoring: Give yourself 10 points for each correct answer.
A score of 80 or more means a very high E.Q. 70to 80 is
above average, 60 is average. And below 60 means you
need more information in order to wisely specify or pur-
chase a Memory Test System today.

Answers: You may have checked more than one column
on two questions. For the other 8 questions, all your checks
should have been exclusively in Column 1, because only
the new Macrodata M-1 Memory Test System has it all.

MACRODATA

*Evaluation Quotient

Whether your E.Q. is high or low, if you are involved with
testing memories, why not send for our eight-page Macro-
data M-1 brochure. It is complete with all the data on the
industry’s most advanced memory device tester. We will
be glad to send you technical literature on our MD-207
Memory Board Tester as well. (After all, Macrodata is the
Memory Test Company.) Just circle the appropriate Reader
Service Number below, or write or call. Macrodata, P.O. Box
1900, Woodland Hills, CA 91365, Phone: (213) 887-5550,
Telex: 69-8489.

er CUTLER-HAMNMER COMPANY

THE MEMORY TEST COMPANY

For more information, Circle No 13
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Leadtime Index PASSIVE COMPONENTS

PRODUCT B BT Propuct Nt i s
CAPACITORS Single-sided 5. 18 T
Ceramic, disc 8 1 up RELAYS AND TIMERS
Ceramic, monolithic B8 15 = Crystal can '8 10
Electrolytic, aluminum 8 14 = General purpose 8 9
Electrolytic, tantalum 10 24 up Miniature (TO-5, square) 16 24
Film 8 0 B Reed, dry o o
Mica 18 35 up Reed, mercury-wetted 9. a2
Paper 8 1a Solid state 4 By e
Trimming 8 12 up Telephone 45 18 =
CRYSTALS, FILTERS AND NETWORKS Time delay and timer 1ei. 238 o=
Filter, active 9 19 up RESISTORS, FIXED ;
Filter, EMI 14 18 up Carbon film 2 9 up
Filter, lumped-constant 12 15 up Composition 2 18. =
Filter, quartz (monolithic) 11 17 up Metal film 10 .16 =
Freq. determining crystal 7 12 = Network 1 21 =
ENCLOSURES Wirewound 10 -13 =
Custom 8 40 = RESISTORS, VARIABLE
Modified standard 10 14 =  Pot, nonprecision WW 10 12 =
Standard 8 10 up  Pot, precision WW 10 14 =
FANS AND BLOWERS 4 8 u Pot, nonprecision comp. 10 14 . =
FRACTIONAL HP MOTORS 14 16 =  Pot, precision comp. e 18 =
INDUCTIVE COMPONENTS Trimmer, WW 8 A2 =
Coil 8 10 — _ Trimmer, comp. 6 .18 =
Solenoid 8 10 up SWITCHES AND KEYBOARDS —
Transformer, power 4 15 - Circuit breaker g8 12 =
Transformer, other 10 15 =  Dualin-line B ta i
INTERCONNECTION COMPONENTS Keyboard and keyswitch 8. 8 ¢« =~
Back panel 12 19 = Lighted pushbutton 8 W2 =
Flat cable 9 20 =  Pushbutton A A4 =
Multipin circular high-density 23 29 = Rotary 10 18 up
Multipin circular standard 18 27 =  Snap action B 10 =
Packaging panel 20 . 28 =  Thumbwheel 4. 18 =
PC, one-piece 8 12 | = _Toggle B2 =
PC, two-piece 8 14 = TRANSDUCERS
Rack and panel 18 17 =  Pressure 4 16 =
RF coaxial 17 25 = _ Temperature 8 10 o=
Socket 12 28 = WIRE AND CABLE
PRINTED CIRCUITS Coaxial cable 8. ‘!0 =
Double-sided 10 18 up Flat and ribbon cable 4 8 =
Flexible 8 10 up Hookup wire A4 7 =
Multilayer 11 17 =  Multiconductor cable 11 16 o=

Leadtimes are based on recent figures supplied to Electronic Business magazine by a composite group of
major manufacturers and OEMs. They represent the typical times necessary to allocate manufacturing
capacity to build and ship a medium-sized order for a moderately popular item. Trends represent changes
expected for next month.
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Announcing a proven solution to
today’s shortage of design engineers.




It is now estimated that there is a nationwide
shortage of 15,000 design engineers.*

If your company isn't feeling the pinch,
chances are you soon will.

Which means you and your staff will have to do
more work with the same number of people.

Unless you talk to Information Handling
Services. :

Because we can help make your entire engi-
neering department more productive by reducing
the amount of time they have to spend finding
important technical information.

The solution is an IHS information system
commonly known as VSMF that allows your
engineers to identify product vendors, check
specifications, and locate all pertinent infor-

mation on Industry Standards or Mil Specs—in
about one-sixth the normal time.

Which means they spend a far greater per-
centage of their time doing what they do best,
designing, instead of acting as file clerks.

But our system doesn't just save time.

It is so complete, with information on over
10,000,000 products from more than 22,000
different manufacturers, that your engineers can
use it to help locate alternate vendors. Or to find
less expensive parts and components. Or newer
and more efficient products. And you'll know your
information will be current, because we auto-
matically update it for you as frequently as every
15 days.

*Dun’'s Review: June, 1979

Finding information the IHS way: It can increase
your productivity at a fraction of the cost of a new employee.

How can IHS help your engineers find the infor-
mation they need so quickly?

Let's suppose, for example, that one of your
people needs to specify a non-lighted, push-pull
switch. Our system can deliver data from all 85
primary manufacturers of this device. So you can

He checks the IHS Product/Subject
Master Index to locate the appropriate
product category.

Time required: :45 seconds

The correct cartridge is located
and loaded.
Time required: :20 seconds

He pushes the print button to obtain
copies of the selected catalog

data sheets.

Time required: 1:45 minutes

TOTAL ELAPSED TIME: 11:35 minutes

Should you require Domestic or International
Industry Standards or Mil Specs your people can
use this same system and this same procedure in
about the same amount of time! Or even less!

To get complete details on our IHS system, and

S
S

An Indian Head Company

be sure he'll get precisely the one he needs,
when he needs it, at the right price. Along with all
the information required on Industry Standards or
Mil Specs. And here’s how simple the IHS system
is to use...

Next, he uses the IHS Locator Index to
identify the appropriate cartridge.
Time required: :45 seconds

Then, he reviews the catalog data sheets
of all 85 possible vendors. He selects 4
that specifically meet his product
requirements.

Time required: 8:00 minutes

to see what our customers themselves have to say
about it, please call our toll-free number below: TWX
910-935-0715; or write: Information Handling
Services, Dept. 450, 15 Inverness Way East,
Englewood, Colorado 80150.

DS 91

Information Handling Services

For information, call toll-free, night or day, 7 days a week:
1-800-821-2280, ext. 289. (In Missouri: 1-816-358-8850, ext 289.)

For more information, Circle No 14



Sal Nuzzo: “Intel’s introduction of the microcomputer
revolutionized the computer terminal industry.
We were first to use a microcomputer in a terminal —
Intel’s 8008, years ago, and we've maintained a
price/performance edge over the years by quickly
taking advantage of Intel’s breakthroughs.

“This is a tough, competitive industry. Getting

a product to market first can make all

the difference. Any company that doesn't
move fast to take advantage of new
technology will simply get left behind.

So at Hazeltine, a key part of our strategy
is to work closely with technology leaders
—such as Intel. They introduced the
microcomputer, and have continued to
innovate with developments such as the
16-bit 8086 microcomputer. Taking advantage
of their new products has enabled us to con-
sistently give our customers higher performance
and greater reliability.

“The more

competitive

the video terminal

business gets, the

more Intel helps us
maintain leadership.”

Sal Nuzzo, President,
Hazeltine Corporation

“Intel makes it easy for us to apply their new
products. An example is the Intellec® development
system. Frankly, I don't see how any company can
design a product that uses microcomputers without
a system such as the Intellec system. The Intellec
system features such as in-circuit emulation (ICE) and
PL/M programming language are essential time-
savers. With our Intellec systems we can convert our
existing programs for the 8080 microcomputer to
Intel's new 16-bit microcomputer, the 8086, quickly,
and increase throughput ten times. That’s flexibility.”

Intel® microcomputer products and
development systems can make the
competitive difference for your company.
For more information, contact your
local Intel sales office or distributor, or
write Intel Corporation, Literature
Department, 3065 Bowers Avenue, Santa

Clara, CA 95051. 408/987-6475

Intel’s Intellec® Development System

intal delivers.

Circle no. 15 for information.
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Technology News

Probes and test cells
simplify EMI testing

Andy Santoni, Western Editor

Researchers at the National Bureau
of Standards, Boulder, CO, are
attacking both sides of the
electromagnetic-interference test-
ing problem: They are developing
new methods for measuring the
interference radiated near an object
and for generating the uniform
fields used in testing electronic
equipment’s EMI susceptibility.
These latest NBS initiatives in the
war on EMI (see the Special Report
on pg 164 of this issue for an
update on action at other fronts)
include:
+ A new isotropic probe that
permits the measurement of
either plane waves or complex
fields, including the near zone

of complicated antenna arrays
Continued development efforts

on a rectangular coaxial line,
termed a transverse electro-
magnetic (TEM) cell, that

An isotropic antenna developed at the
National Bureau of Standards, Boulder, CO,
is small and sensitive enough to measure the
electromagnetic fields generated near signal
sources. Its metering circuitry is housed in
the blue box.

EDN SEPTEMBER 5, 1979

serves as a broadband linear
phase and amplitude transduc-
er to establish standard
electromagnetic fields for
susceptibility testing.

Better than standard meters

The measuring probe and the
instrument it works with handle
electric fields from 200 kHz to 1
GHz. According to Francis Ries,
deputy chief of the EMI/Radiation
Hazards Metrology Program at
NBS, the probe does something
most conventional field-intensity
meters (which wuse directional
antennas) cannot do: It reliably
measures complex electromagnetic
fields, such as those with reactive

near-field components, multipath
reflections, undetermined field
polarization, multiple frequency

components, complicated modula-
tions and large gradients.

The probe’s sensor consists of
three orthogonal dipole antennas,

The susceptibility of electronic equipinent to electromagnetic interference can be measured

each 5 cm long, with a diode
detector connected across the
center gap of each dipole. The
diodes — 5802-2837 beam-lead
Schottky-barrier types—can with-
stand a peak reverse voltage of 70V,
nearly 20 dB above that produced
by a continuous-wave field of
1000V/m. Thus, the sensor is
virtually burnout proof in high-level
cw fields.

The probe’s overload or burnout-
field level for pulsed signals has not
yet been determined, however. The
researchers are somewhat con-
cerned about its operation in such
fields—especially those with low
duty cycles—because of the fields’
high levels during pulse-on times.

Cables reject interference

Each detector diode in the NBS
probe connects to one of the
metering unit’s three input channels
by means of high-resistance
carbon-filled Teflon wire, which is

with a transverse electromagnetic (TEM) cell like this 3m-cross-section unit. The cell’s input
connector is at the tip of the pyramid-shaped section on the left.
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Big torque in a space
no bigger than your thumb
Our little SS DC permanent magnet
gearmotor delivers up to 300 oz.
in. maximum continuous torque.
Yet it's only .875” in diameter.
Compact, rugged planetary gears
with 21 ratios. Open or enclosed
models. 6 to 50 v.d.c.

Reader Service 220

Mil-spec motors and
gearmotors for tight spots
When you require high perform-
ance and reliability in limited
space, specify Globe mil-spec
motors. AC and DC models. Max.
rated torque up to 550 Ibs. in.
with gearing. Up to 143 standard
gear ratios. Diameters .625" to
3.75".

Reader Service 219

Small pumps for

fluids, air, and vacuum

Globe’s space-saving pumps use a

magnetic coupling between motor

and impeller to eliminate dynamic

seal problems. Wide choice of AC

and DC motors makes it easy to

fit your application. Surprising

performance in minimum space.
Reader Service 16

TRW/ GLose moTORS

Dayton, Ohio. (513) 228-3171.
Distributed by Hall-Mark,
Hamilton/Avnet, Jaco, Pioneer.
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virtually insensitive to electromag-
netic fields. The resistance of each
plastic filament is about 80 k/cm
for the 15 cm nearest the detector
and about 700Q/cm for the
remainder of the line.

The leads don’t perturb the field
under test, either, because their
high resistance results in low
current flow. Their sandwich
construction also results in a large
shunt capacitance, which increases
RF filtering and permits only
dc-signal conduction to the meter.

The researchers reduce the
electrometer effect caused by dc
and low-frequency fields by means
of a slightly conducting heat-
shrinkable tubing that surrounds
the probe’s 6-conductor resistance
line and connects to the metering
unit’s circuit ground. “Flexural”
noise—manifested as fluctuations in
meter indication whenever the
resistance line is bent or flexed and
apparently caused by electrostatic
and capacitive currents between the
line’s carbon granules—is reduced
by keeping the line stationary
during measurements.

The detected signals from the
probe are shaped to obtain a dc
voltage proportional to the sum of
the squares of the three orthogonal
electric-field components. An ana-
log module then delivers a dec
voltage that’s read out on the meter
in units of dB above 1V/m, 10V/m or
100V/m, depending on the range
selected.

The measurement probe’s small
size—even equipped with a protec-
tive Styrofoam globe, it’s only 10 cm
in diameter—makes it flexible and
allows it to measure fields very
close to EMI-producing equipment.
It’s small enough to move around
and thus allows a user to roughly
determine a field’s polarization; if
the X- and Y-axis fields are equal,
for example, the measured wave is
likely to be circularly polarized.
Larger antennas have better
sensitivity, says Ries, but they can’t
be reoriented to make measure-
ments on different axes in this

manner.

Larger antennas also can’t get
conveniently close to electromag-
netic sources—into the regions most
likely to exhibit large amounts of
EMI. Then,too, only small probes
can resolve small spatial variations
in field intensity.

To date, NBS has built three
measurement units and several
antennas utilizing the probe for use
by various government agencies.
The agency can’t build units for
commercial sales, explains Ries, but
it will provide circuit details to
interested manufacturers.

Eliminating the antenna

All antennas, no matter how well
designed and manufactured, suffer
from limitations in bandwidth,
directivity and phase linearity. The
second NBS device, the TEM cell, is
designed to overcome these limita-
tions in EMI measurements as well
as in generating electromagnetic
fields.

The cell’s cross section resembles
a rectangular-cross-section segment
of coaxial 50() transmission line,
tapered at each end to adapt to
conventional 50() coaxial connec-
tors. Its center conductor is a flat
metal sheet, supported by dielectric
rods in the center of the cell.

The cell either converts an
electric field set up within its
boundaries into an RF voltage or
converts such a voltage fed into its
input terminals into an electromag-
netic field. Thus, it can either detect
radiated emanations from electronic
equipment or establish standard
electromagnetic fields for suscepti-
bility testing of such equipment.

In the generating mode, the cell
propagates a TEM wave character-
ized by orthogonal electric and
magnetic fields. These fields are
perpendicular to the direction of
propagation along the length of the
cell and are uniform over much of
the space between the cell’s center
conducting sheet (septum) and
outer conducting shell.

There’s no low-frequency cutoff in
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Now Available...

MIXERS witha
3 -year
guarantee!

From

$7.95 ...

% (500 quantity)

SRA - 1

Conversion loss (dB)
1-250 MHz ...
0.5-500 MHz ...

Isolation (dB)
0.5-5 MHz
5-250 MHz ... ok
250-500 MHz ....... I.

Min. Electronic Attenuation (20 mA) 3 dB Typ.
Signal, 1 dB Compression Level + 1 dBm
Impedance All Ports, 50 Ohms

LO Power -+ 7 dBm

RA-1 hermehca"y-sealed double-balanced mixer . . . now used wor!d-w:de for a vanefy of
military and industrial applications. The two-year guarantee was made possible by the use of
an accelerated-life screening test for diodes generally reserved only for space applications.
The HTRB-screened Schottky diodes are subjected to a one-volt negative bias at 150°C for 168
hours, a stress designed to accelerate ageing and force time-related failures — thus screening
out potentially unreliable devices.

Now Mini-Circuits is proud to offer a three-year guarantee for the SRA-1 achieved by
further stressing and testing the assembled unit. Each completed SRA-1 experiences: 1. Burn-
in for 96 hours at 100°C with 8mA at 1kHz. 2. Thermal shock. 3. Gross and fine leak tests
(per MIL-STD 202).

And the three-year guarantee SRA-1 is still only $7.95! Of course, the additional testing
adds to our cost, but our continuing commitment is to offer performance and reliability un-
matched for off-the-shelf double-balanced mixers.

So, for space or rugged industrial applications, ensure highest system reliability by spec-
ifying SRA-1 mixers, the only double-balanced mixers with a three-year guarantee . . . from
Mini-Circuits where low price goes hand in hand with unmatched quality.

World's largest manufacturer of Double Balanced Mixers

- - ® -
2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 m M Inl-c.rcu 'ts

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

A Division of Scientiic Components Corp

For more information, Circle No 17
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Measure pulsed and CW electric
fields accurately, easily
and economically

The EFS-2 E-Field Sensor measures electric fields from 1 to 300
volts/meter, pulse or CW, in a frequency range of 10KHz to 250
MHz. A companion model, the EFS-3 also offers monopulse
capability; the EFS-3 can operate on a single pulse as narrow as 1
usec. No tuning or bandswitching is required. Self-contained and
powered by rechargeable batteries, the unit is physically small,
thus has only negligible effect on the field. Accessories
are available for remote readout or control, including fiber
optic data link. Write for com- T
plete data on the EFS-2 and
EFS-3. These low cost instru-
ments offer maximum versa-
tility and accuracy for measur-
ing and monitoring electric
fields.

instruments For industry, inc.

151 Toledo Street e Farmingdale, N.Y. 11735
516-694-1414 Cable: Electronic Hallandale, Fla. Telex: 51-43-32

News

For more information, Circle No 18

EMI/RFI SHIELDING
PRODUCTS FROM
CHOMERICS

1. Chomerics’ heat shrinkable tubing ~
and boots offer light-weight EMI

shielding, grounding and strain relief.
Technical data sheets provide com-
plete details.

Reader Service 109

2. Chomerics’ electri-
cally conductive com-
pounds include adhesives,
coatings and caulks. A new
catalog provides complete tech-
nical details on these systems.

Reader Service 110

3. Chomerics’ line of standard
conductive elastomer products is presented in a new catalog Detailed mforma-
tion, including material properties, design and performance data, part num-
bers and ordering instructions are provided.

Reader Service 111

CHOMERICSK

77 Dragon Court, Woburn, Massachusetts 01888, Tel. (617) 935-4850
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this mode, according to John
Workman, a technician in the NBS
EMI/Radiation Hazards Metrology
Program. However, the cell’s
magnetic shielding becomes less
effective as frequency decreases.

The cell’s upper useful frequency
is limited by distortion of the test
signal caused by resonances and
multimoding, explains Workman.
These effects are minimized by
installation of RF-absorbing materi-
al inside the cell—a procedure that
raises the upper useful frequency to
47 MHz in the largest configuration
NBS has built to date: 3x3m in
cross section and 6m long.

Measuring susceptibility

Although either the cell’s top or
bottom half can be used for
susceptibility measurements, re-
searchers generally use the latter so
that the equipment under test can
be supported by the bottom of the
cell instead of the center conductor.
The equipment is placed so that its
center lies midway between the
septum and the bottom of the cell
and midway between the two side
walls—the region in which the TEM
field is most uniform.

For best results, says Workman,
the equipment under test should
measure less than one-third the
distance between the septum and
the bottom and less than one-third
the distance between the sides of
the cell’s main body; larger
configurations cause excessive
capacitive loading and short out
part of the vertical test field,
distorting the test-field pattern.
For smaller objects, the cell’s
transmission-line impedance chang-
es by less than 2(), and the test field
increases by less than 3 to 6 dB.

Of course, a complete test plan
includes a selection of measurement
frequencies, waveform levels and
other characteristics, exposure
angles and the number of I/0 leads
connected to the unit under test;
writing such a plan is a complex task
that depends greatly on the nature
of the equipment under test. EDN
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Grab the Compe
data acquisitioi

Today’s advanced microprocessors and digital
processing systems require high performance
components to interface the digital/analog
world. Harris Semiconductor has assembled a
design file which presents a family of
performance-proven data acquisition circuits
and applications which will stimulate your design ™
imagination. This designer’s file could be the key

to solving some of your most perplexing data acqui-
sition problems.

Harris has a complete line of data acquisition
components. All of which provide the high speed, high
accuracy and high throughput you need for processing
fast signals in all types of applications —military,
aerospace/avionics, instrumentation, industrial process
control, EDP, and others.

For top performance in your data acquisition systems,
get “Your Competitive Edge”. Use the file to collect informa-
tion on data acquisition techniques and to store information
on new, innovative Harris circuits that will be introduced in
the coming months. For a free designer’s file, write on
your company letterhead to: Harris Semiconductor
Products Division, Box 883, Melbourne,

Florida 32901.

FILE
;SIGNERS
ENTS DES

SITION
TA ACQU
CTOR/ DA
MICONDU

AR ARRIS SE

o

HARRIS HOT LINE!
1-800-528-6050, Ext. 455

In Arizona: 1-800-352-0458, Ext. 455 Harris Techno/ogy
Call tollfree (except Hawaii & Alaska) for phone number

of your nearby Harms sales office, authorized ditibaor o | .. YOUIr Comppetitive Edge
expedited hterature service. Or check your IC MASTER
for complete product listing and specifications
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6545 GRT Gontroller.

The designer’s choice.

DESIGN FLEXIBILITY.

That's what the SY6545 CRT Controller
delivers, giving you an unlimited range

of system design configurations—all program-

mable with the SY6545. You can design

all your terminals with the same controller.
It's easy. And it's all the result of the
programmability and flexibility of the SY6545.

ROW AND COLUMN
ADDRESSING.

In addition to the conventional binary
sequential memory addressing modes,
the SY6545 gives you the option of address-
ing the refresh memory by row and column.
There's no need to perform special algorithms
for address conversions. Because we've
made the memory location one-to-one
cormespondent to the screen location.

TRANSPARENT RAM
ADDRESSING.

Transparent RAM addressing allows the
CRTC to address the refresh memory
“transparent” to the MPU—the refresh mem-
ory can be configured to be a slave to
the CRTC instead of being shared with the
MPU.The SY6545 does all the work of
generating memory addresses for display
refresh and memory updates. The memory
can be updated either during horizontal and
vertical blanking periods or interleaved
with screen refresh during the display period.

HIGH
PERFORMANCE
AT LOW COST.

The SY6545 allows maximum hardware/
software design trade-offs. With its
multiple mode operation, minimum com-
ponent systems can be achieved without
sacrificing performance. With fewer com-
ponents, you get higher reliability. And lower
systems cost. Add to this the fact that a
second source is readily available for the
proprietary SY6545 CRTC and you've got
an unbeatable combination.
Our 6545 CRT Controller offers these
standard features:
= Alphanumeric and semi-graphic
capabilities

= Fully programmable display formats

= |nterlaced or non-intedaced scan

= Fully programmable cursor

= External light pen capability

= Up to 16K RAM addressability

= Binary and row/column memory
addressing

= Refresh memory can be slaved to CRTC

= Transparent RAM addressing allowing
memory updates during horizontal/
vertical blanking periods; inferleaved
during display period; and other modes

= Scrolling capability

u |nternal status register fo simplify system
designs

UPWARD
COMPATIBLE
TO MC6845.

The SY6545 is plug-in replaceable with
Motorola’'s MC6845, working in all systems
designed for the MC6845 — without the
need for system modifications of any kind.
That's compatibility. And more, too. Because
the SY6545 does even more than the
MC6845, operating in more modes and
possessing additional features above
and beyond the MC6845. That's upward
compatibility.
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For more information, Circle No 19

6551. A choice like na other.

AGIA and Baud Rate

WE'VE MADE
IT SIMPLE.

ON-BOARD BAUD
RATE GENERATOR.

Our 6551 Asynchronous Communica-
tions Interface Adapter is the world’s
most comprehensive ACIA. We made it that
way by designing-in simplicity. It interffaces
directly with 6500/6800 microprocessor
families. And we've kept it smalll by eliminat-
ing unneeded synchronous protocols
and conventions.

BENEFITS,
PLUS SOME.

It all adds up to higher reliability,
lower manufacturing cost and lower system
cost. Among the 6551's features are:
= Single +5V power supply
® Requires only a standard 1.8432 MHz
external crystal

m Non-standard user-provided baud rates
at 16X external clock frequency (up to
125 kilobaud)

= Stop bits: 1, 1.5 (5-bit word) or 2

= Independently selectable fransmit and
receive baud rates

= Parity (odd, even, none, mark parity,
space parity)

= Double-buffered transmitter and receiver

= Half or full-duplex operation

= Serial echo mode

s Interrupt feature and status register

Gentlemen:
| have immediate needs for technical information on the

following: O SY6545 (CRTC)

The 6551's on-chip programmable
baud rate generator eliminates the need
for external components and features
15 programmable rates up to 19.2 kilobaud.
For non-standard baud rates (up to 125
kilobaud) the 6551 allows the use of
an external 16X clock.This wide-ranging
programmability allows accommodation of
a variety of applications—from point-of-sale,
financial and intelligent terminals to front
end processors, remote data concentrators,
computer-to-computer links and more.
Whatever your communications application,
the 6551's built-in versatility delivers.

The 6545 CRT Controller and the 6551
ACIA can do the job for you in terminal
applications. Putthem to work with Synertek’s
high performance 6500 series microproc-
essors and memory products, and a high
performance intelligent terminal for your
needs is only a designer’s inspiration away.

Find out how we can help you meet your
needs. For information on the 6545 CRT
Controller and/or the SY6551 ACIA, fill out
the coupon or contact Clement Lee, Micro-
processor Group, Synertek, Inc., 3001 Stender
Way, Santa Clara, CA 95051, (408) 988-5614.
TWX: 910-338-0135.

We've made it in production.

We're making it in high technology.

5 SYNERTEK, INC.

Microprocessor Group
3001 Stender Way, Santa Clara, CA 95051

O SY6551 (ACIA)

NAME

TITLE

COMPANY

DIVISION

STREET

TELEPHONE

iy

STATE ZIP
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~ The other
synthesized signal generator
just became obsolete.

Patented single-control tun-
ing and simplified channel
selection make this 520MHz
synthesized signal generator
a lot easier to use. Its low
price makes it a lot easier
to buy.

The Racal-Dana 9081 is a superior
concept in signal generators:
synthesized performance “with
analog tuning. It's the easiest
synthesized signal generator in
the world to use, giving you maxi-
mum precision and accuracy with
hands-off control. At under $4500,
there’s nothing else on the market
that even comes close.

The 9081 has full amplitude,
frequency and phase modulation
capabilities, with automatic level-
ing over a frequency range from
5MHz to 520MHz.

Radio communications test-
ing was never easier. You can
change frequency in channel-
related steps by using either the
main tuning control or the pat-
ented channel step switch.

There are many advantages
to the 9081 in tuning, accuracy,
stability, flexibility, portability and
sheer excellence. Get the whole
new story on synthesized signal
generators. Call or write for more
details.

Racal-Dana Instruments
Inc., 18912 Von Karman
Avenue, Irvine, CA

See us at Wescon—Booth #1859

For Product Demonstrations Circle no. 60.

For Literature only Circle no. 61.

92715. Telephone:
714/833-1234.

RACAL-DANA
[RACALL]
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Technology News

Catastrophic failures limit applications
of high-density epoxy/glass pc boards

Dale Zeskind, Contributing Editor

If you contemplate using conven-
tional epoxy/glass pc boards in
high-density applications (conductor
spacings in the 10-mil range), and if
those boards will routinely experi-
ence relative humidities of 80% or
more—beware. Researchers have
recently identified an intrinsic
failure mechanism in such pe boards
which could limit their use.

The discovery comes at a time
when the trend toward VLSI
circuitry has greatly increased

10°
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INSULATION RESISTANCE ()

1 1 1 1 ]

108

4 6 8 10
ELAPSED TIME (DAYS)

Fig 1—A catastrophic loss of insulation resistance between closely spaced
conductors maintained at different potentials characterizes a recently described
pc-board failure mechanism.
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Fig 2—Loss in insulation resistance results from the electrochemical growth of a conductive copper compound along a board’s
internal glass filaments (a); the photograph in (b) shows two actual failure paths between conductors fabricated on a 5-mil-thick FR-4
epoxy/glass substrate. These failure paths arose after 100 days at 50°C, 80% relative humidity and 80V bias.
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pe-board density and has made
circuit applications in remote hostile
environments more common than
ever. Indeed, it suggests that
current high-density board designs
with 5- to 10-mil conductor spacings
press the limits of today’s
epoxy/glass materials.

Lose insulation resistance

The failure mechanism is charac-
terized by a catastrophic loss of
insulation resistance between close-
ly spaced conductors maintained at
different potentials.

Fig 1 shows typical pc-board
insulation-resistance behavior
under conditions of accelerated
aging—data presented at the recent
IEEE International Reliability
Physies Symposium by Drs J N
Lahti and D J Lando of Bell Labs,
Whippany, NJ. As shown, the
resistance between biased conduc-
tors gradually declines and then
suffers an abrupt catastrophic-drop
signaling failure.

Lahti and Lando explain that this
severe loss in insulation resistance
results from the electrochemical
growth of a conductive copper
compound along a board’s internal
glass filaments. The growth begins
at the anode conductor and
penetrates the dielectric along the
epoxy/glass interface.

The gradual decline in insulation
resistance before failure usually
results from degradation in the
board’s surface coating. Uncoated
boards, on the other hand,
experience little degradation in
insulation resistance prior to
failure, say the researchers.

Watch it happen

Fig 2a illustrates some possible
failure paths; you can actually
observe the failure mechanism at
work in Fig 2b.

According to Lahti and Lando, an
“articulation” or visual enhance-
ment of the glass reinforcement
around the anode heralds the
beginning of the failure. This optical
effect results from a physical
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Fig 3—Time to failure decreases with increasing temperature, as indicated by the
shaded band of data (a). It also decreases with increasing voltage (b) and drops
drastically as conductor spacings decrease below 5 mils (c).
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THE

FIRST CALCULATOR

SMART ENOUGH
SPEAK

YOUR LANGUAGE.

THE SHARP 5100

The amazing new Sharp 5100 is quite possibly
the most important thing that’s happened to calcula-
tors since calculators happened to math.

Here, at last, is a scientific calculator with direct
formula entry, in algebraic terms. Even the most
complex formulas can be entered and displayed as
they are written. Furthermore, your original entries
can be visually edited, corrected, or tested. Result:
you save valuable time, and avoid the frustrating
errors that might have slipped by you before.

And the incredible 5100 offers you a 24-character
dot-matrix display that rolls right or left to
accommodate one or more formulas totaling up to
80 steps. Store the formulas; when you need any seg-
ment, instant playback 1s at your fingertips. Inciden-
tally, Sharp’s own Safe Guard" feature protects
all entered formulas and stored data,
even when the calculator is off.

The 5100 speaks to electronic engineers.

For more information, Circle No 22

Corrections, insertions, or deletions? Make them
quickly and precisely when and where you want,
at any point in the calculation.

The Sharp 5100 brings the simplicity of direct
formula entry to just about any application, from
field effect transistor curves to parallel and complex
impedances to transmission line and wave guide cal-
culations. And performs a wide range of statistical
functions from linear regression to standard
deviation.

The truly amazing Sharp 5100.

[t says 1t all.

Sharp Electronics Corp.
10 Keystone Place
Paramus, N.J. 07652
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separation at the epoxy/glass
interface.

Dark copper-bearing material fills
the articulated regions and grows
away from the anodes toward the
cathodically biased conductors.
When the growth spans the region
between conductors, a short circuit
develops, producing the drop in
insulation resistance.

The risk of failure increases
drastically with increasing relative
humidity, although temperature
increases also raise it (Fig 3a). Fig
3b illustrates the effect of voltage,
and Fig 3c depicts the influence of
conductor spacing on failure time.

Examine board construction

A. typical epoxy/glass circuit
board consists of a homogeneous
mixture of epoxy resin with
interlaced glass-fiber reinforce-
ment. The close proximity of the
glass to the board’s copper cladding

aggravates the failure mechanism.

One obvious preventive measure,
therefore, is to include a layer of
pure epoxy resin between the
copper cladding and the board’s
central glass-reinforced portion.
But although this approach might
reduce the failure between surface
conductors, Lahti and Lando point
out that it won’t prevent failure
between plated-through holes.

Board-processing factors such as
chemistry, lamination parameters,
baking, fluxing, soldering and
cleaning also influence board life,
although the researchers note that
the nature of these influences is not
yet clearly understood.

However, they stress that
foreign-fiber contamination of the
board material clearly does degrade
board reliability: The failure
mechanism proceeds much more
rapidly along foreign fibers than
glass ones. Preventing contamina-

tion during board construction
therefore becomes critical.

Lahti and Lando have also
observed that protective coatings
applied to a finished printed circuit
often intensify the epoxy/glass
failure. Additionally, failures in
multilayer boards tend to occur first
on the innermost layers, and later
on the layers closest to the surface.

Alternatives considered

Although adding resin-rich layers
between the copper cladding and
glass reinforcement can reduce the
occurrence of the failure mechan-
ism, Lahti and Lando speculate
that the real solution might require
eliminating epoxy/glass entirely as a
pe-board material. They have
obtained good results with triazine/
glass boards, and investigators are
also considering using several solid
thermoplastic and thermoset resins
as substrate materials. EDN

%

TO MEET

MIL-R-83401

B Schematics A and B

B 7 or 8 Isolated Resistors ® 13 or 15
Resistors With 1 Pin Common

B Temperature Coefficient + 300

ppm /°C
W 27 to 100 K Ohms
B Standard Tolerance +2%

For more information, Circle No 23

PYROFILM MAKES IT!

Mil-Comm Distributors, Inc.
9400C Lurline Avenue
Chatsworth, CA 91311

(213) 998-3111

TWX (910) 494-5984

IN STOCK!

In Stock at 'These Locations. . .

Technical Electronic
Distributors

16 Foster Street
Bergenfield, NJ 07621
(201) 384-8000

Pyrofilm Corporation
60 So. Jefferson Road
Whippany, NJ 07981
(201) 887-8100

TWX (710) 986-8220

Setting New Staudards i Reliability

PYROFILM

60 S. Jefferson Road Whippany, N. J. 07981 e (201) 887-8100
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Use our 532 stand-alone.

Or with a scope.

The best way to troubleshoot a microcomputer is with another
microcomputer. Ours.

The Paratronics Model 532 looks like a logic state analyzer.
But it’s more. It’s really a fpowerful microcomputer programmed
to perform logic analysis functions.

With 32 channels, 21 triggering modes, and a deep, high-
speed trace memory, you can debug systems based on 8-bit or the
latest breed of 16-bit microprocessors.

Since the Model 532 is 2 microcomputer, it’s smart and easy
to use. For example, you can store your tests in RAM or a set of
UV PROMS for automatic playback. Our analyzer even
remembers front panel settings so you don’t have to.

Operate it from a terminal,

1t’s portable.

But that’s not all. Software signature analysis on 32 channels
is a standard feature. Options include RS-232 and IEEE-488
interfaces, a serial communication test probe, and additional
program space for defining special functions.

Our Model 532 will solve your design, production test, and
servicing problems. Contact us for a no-obligation evaluation
unit from one of our local sales offices. Or write for our free,
illustrated booklet, “Check It Again, Sam.” See for yourself how
our microcomputer can help yours.

Paratronics Inc., 122 Charcot Ave., San Jose, CA 95131
(408) 263-2252/TWX: 910-338-0201
Outside California—Call Toll Free: (800) 538-9713

§# PARATRONICS INC.

DEBUGGING
MICROCOMPUTERS?

i takes one to know one.

Dios
13

Quatitiery,

CHANNE

The Model 532 Logic State
Analyzer, a full blouwn
microcomputer for only $1950.*
(plus probes and aptions)

*U.S. price only

For additional information Circle no 25
For a demonstration Circle no 50
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Circular connectors employ novel designs
to deal with tough commercial environments

Tom Ormond, Senior Editor

Circular connectors—until now
primarily used in military/aerospace
applications—are increasingly find-
ing use in nonmilitary systems.
The commercial devices used in
such systems, though, are not
merely second-rate versions of
high-reliability military designs.
Indeed, in at least two application
areas—in the trucking industry and
in a CB-radio system—the commer-
cial models actually satisfy user
requirements better than MIL-
spec’d devices. In both cases, the
impetus behind circular connectors’
penetration of the commercial
marketplace is the need for a highly
reliable connector that can perform
economically under a variety of
environmental conditions.

Keep the big wheels rolling

In the pre-electronic era, the
devices used for electrical intercon-

nection in heavy-duty transporta- ° i

tion equipment were crude but
adequate (Fig 1). Connections were
typically wired one line at a time,

with the wires attached by means of -

set screws. And although these
connections were open to the
environment, the heavy currents
carried burned off contaminants and
corrosion to maintain circuit
functions.

Today, however, the trucking
industry’s increased use of electron-
ics has complicated the picture.
Greater numbers of interconnects
are involved, so connector assembly
time becomes a crucial factor. In
addition, signal levels are no longer
high enough to burn off contami-
nants, so the interconnects must be
protected from the environment to
prevent contact degradation. Fortu-
nately, various -circular-connector
manufacturers have developed
products that provide economical

EDN SEPTEMBER 5, 1979

and reliable solutions to these
problems.

Available in a range of sizes and
contact layouts, ITT Cannon’s VE
Series connectors (Fig 2a) consist of
three basic elements—metal shell,
single-piece monoblock insulator

and crimp contact. Environmental
protection—against steam, water,

gasoline, diesel fuel, brake fluid,
transmission fluid, ethylene glycol
and oil—comes from a gasket which
seals the shell and barrel when
mated and an individual wire-
sealing grommet.

Internal diaphragms in the
grommet’s wire cavities prevent the
entry of contamination and mois-

Fig 1—It's a tough and dirty world for connectors used in the heavy-duty-transportation
industry. In the pre-electronic era, such connectors were open to the environment (a) and
relied on heavy signal currents to burn off contaminants. It's easy to see, therefore (b), why
60% of truck-maintenance dollars were spent on solving electrical problems.
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ture. (The diaphragms are easily
punctured when contacts are
inserted.) The stamped and formed
contacts are plated with a
high-performance alloy to maintain
low contact resistance throughout
connector lifetime.

Among the key performance-
characteristic tests passed by VE
Series devices are: thermal shock—
five cycles of —40 to +105°C
temperature change; durability—
240 mating/unmating cycles; tem-
perature life—500 hrs at 105°C; and
mechanical shock—50g, half sine,
3-axis.

Also available in a variety of sizes
and contact layouts for use in
trucking applications, Deutsch HD
Series cylindrical connectors (Fig
2b) use crimp-type solid copper-
alloy contacts that are easily
installed in the field. Like the
Cannon units, these devices are
completely sealed.

~—

g,

At the rear of each connector, an
integral grommet wire seal auto-
matically seals each contact as it is
locked into place during installation.
For additional protection, a
silicone-rubber blanket is located on
the connector’s face to keep out
moisture and other contaminants.

The Deutsch connectors operate
over a —55 to +125°C range and are
guaranteed to exhibit no electrical
or mechanical defects after 100
mating/unmating cycles. They
feature a lightweight, rugged metal
shell to protect contacts and sealing
grommets; the shell provides a
multiple keying system that
positively prevents mismating and
makes plug and receptacle coupling
quick and easy. In addition, the
connectors use a quick-disconnect
bayonet coupling system that
provides a positive vibration-
resistant locking mechanism.

In its Econoseal line (Fig 2c¢),

66

AMP has taken a different design
approach than Cannon and Deutsch.
These devices feature factory-
installed elastomeric wire seals and
a peripheral mating-face seal.
However, once contacts are
inserted through a wire seal, they
cannot be extracted; should contact
replacement be required, the seal
must also be replaced.

Econoseal devices come in 3-, 4-,
7- and 9-position sizes. Their
polarized and keyed housings latch
together and can be panel-mounted
with a simple snap ring. The
connectors accept five types of
contacts to accommodate solid or
stranded wire, miniature coaxial
cable or optical-fiber cables.

Tough problem, tough solution

Members of another circular-
connector family—Burndy Corp’s
Bantamate II Series (Fig 3)—are
satisfying the tough requirements

: ! . X . a
Fig 2—Reduced maintenance and improved performance are provided by the circular connectors now employed in the trucking industry.
ITT Cannon'’s VE Series (a), Deutsch’s HD Series (b) and AMP’s Econoseal devices (c) offer total environmental sealing and provide the
protection necessary to handle the low-level signals found in the electronic systems of today’s trucks.
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The dawn of a new generation
of product performance.

|}

Alittle over a year ago, Dow Corning and exceptional performance. T
quietly changed the state-of-the-art of the elec- In almost any electronic product. Computers.
tronics industry. Telecommunications equipment. Auto electronic
We changed it with a product so unique, so - devices. Almost anything.
totally outstanding, that it over- | For the past year, almost every

major semiconductor manufacturer
in the country has been testing
Dow Corning 631. And the mitial
reports mdicate that 631 1s every-
thing we designed it to be: strong,

shadowed all existing technology.
The product was Dow Corning 631
stlicone/epoxy molding compound.
And it marked the dawn of 4 new
generation of product performance.

We looked at the advantages of >, % compatible, rehable.
stlicone. We looked at the advan- ' [Experience the dawn of the
tages of epoxy. And brought them new generation of product perform-
together to make the world’s first successful ance for yourself. For more information about
silicone/epoxy molding compound. what Dow Corning 631 silicone/epoxy molding
Dow Corning 631 gives semiconductor compound can do for your products, write

device manufacturers the compatibility, moisture  Dow Corning '
resistance, and ease of molding of silicone, Corporation, DOW CORN/NG
coupled with the strength, strong lead seal, and Department

salt-spray resistance of epoxy. What it means to - D-8578, Midland, [[zow cornine
semiconductor devices is unmatched reliability Michigan 48640

CCopynght Dow Cormmg Corporation 1979

For more information, Circle No 26




Sometime soon,someone witha
mysterious black box will pay you avisit.

He’s one of many distributors who now carry a com-
plete inventory of AML, our Advanced Manual Line.

Inside that black box, you'll see why so many designers
prefer AML.

You have both functional and electrical design options.
A choice of pushbuttons, indicators, paddles /==
and rockers. LED, incandescent, or neon «
illumination. And electrical flexibility that
ranges from solid state, to electronic and
power duty control.

But there are more mysteries inside
that black box. A call to your distributor can —
reveal them all. Or call us. 815-235-6600. MICRO SWITCH

Circle no 27 for data. FREEPORT.ILLINOIS 61032
See us at the Wescon Show, Booths 309, 311, 313. A DIVISION OF HONEYWELL



Distributors who
stock the complete
Advanced Manual Line:

ARIZONA
Electric Supply, Inc. Phoenix 602-252-2343
CALIFORNIA
Electric Switches, Los Angeles 213-66(-1310
Kierulff Electronics, Los Angeles 213-7254)325
Western Electromotive/Shepard, Inc.
Los Angeles 213-820-3777
County Wholesale Electric, Orange 714633-6440

Sacramento Electronics Supply Co.
Sacramento 916-441-4821

Quement Electronics, San Jose 408-998-5900
Wyle/Elmar Electronics, Santa Clara 408-727-2500
Steven Engineering, S. San Francisco 415-583-5868

Powell Electronics, Sunnyvale 408-739-4321

COLORADO
Integrated Electronics, Denver 303-534-6121
CONNECTICUT
Wilshire Electronics/Conn, Hamden 203-281-1166
FLORIDA
Peerless Radio Corp. of Florida, Inc.
Ft. Lauderdale 305-566-5966
Powell Electronics, Inc.

Miami Springs 305-592-3260
Hammond Electronics, Inc., Orlando 305-849-6060
GEORGIA
Brownell Electro, Inc., Hapeville 404-762-5181
IOWA
Mechanical & Electrical Warehouse, Inc.

Des Moines 515-243-3102

KANSAS
Lakeland Engineering Equip. Co.
Kansas City 913-384-0050
LOUISIANA
Industrial Electronic Supply, Inc.
Shreveport 318-222-9459

MARYLAND
Powell Electronics, Beltsville 301-937-4030
Marine Air Supply Co., Inc.
Kensington 301-949-1353
MASSACHUSETTS
Controller Service & Sales Co.
Boston 617-269-1300

Wilshire Electronics/New England
Burlington 617-272-8200

MICHIGAN
Michigan Lectrols Corp., Southfield 313-353-1350

MINNESOTA
Gopher Electronics Co., St. Paul 612-645-0241

MISSOURI
LCOMP —Kansas City, Inc.
Kansas City 816-221-2400

LCOMP—St. Louis, Inc.
Maryland Hts. 314-291-6200

NEW JERSEY
State Electronics Parts Corp.
Hanover 201-887-2550

Brownell Electro, Inc., So. Plainfield 201-753-4600
NEW YORK
Peerless Radio Corp., Lynbrook 516-593-2121
Simcona Electronics Corp., Rochester 716-328-3230

Harvey/Federal Electronics, Inc.
Vestal 607-748-8211

NORTH CAROLINA
Hammond Electronics of Carolina, Inc.
Greensboro 919-275-6391

Southeastern Radio Supply Co., Inc.
Raleigh 919-828-2311

OHIO
Hughes-Peters, Inc., Cincinnati 513-351-2000
Michigan Lectrols Corp., Cleveland 216-292-6032
Hughes-Peters, Inc., Columbus 614-294-5351
The Stotts Friedman Co., Dayton 513-298-5555

OREGON
Almac/Stroum Eleetronics,
Beaverton 503-641-9070

PENNSYLVANIA
Powell Electronics, Inc., Philadelphia 215-365-1900

Barbey Electronics, Reading 215-376-6116

RHODE ISLAND
William Dandreta & Co., Providence 401-861-2800

TEXAS
Norvell Electronics, Inc., Dallas 214-233-0020
Harrison Equipment Co., Inc.
Houston 713-652-4750
WASHINGTON
Almac/Stroum Electronics, Seattle 206-763-2300

Platt Electric Supply, Inc., Seattle 206-624-4083

WISCONSIN
A.A.Electric, Inc., Cedarburg 414-377-8000

EDN SEPTEMBER 5, 1979

Technology News

Ford Motor Co has set for a
microphone connector to be used in
a CB-radio system. Such a
connector must meet automotive
environmental requirements (with
respect to temperature extremes,
humidity, vibration and dust
exposure), be simple enough for
handling by nontechnical personnel
and be able to provide a minimum of
5000 mating/unmating cycles.

The Bantamate II connectors

employ pin-type contacts in their
receptacle halves and socket-type
contacts in their plug halves. A
latch on the plug and a hook on the
receptacle provide a quick-
connect/disconnect system that

securely locks the connector halves
together. Despite the connectors’
high-reliability design, mating and
unmating are readily accom-
plished—even by children.

The connectors meet durability

(a)

UNMATED

unmating cycles (b).

() MOVABLE ALIGNMENT PLATE

SOCKET CONTACTS

MOVABLE ALIGNMENT PLATE

'MATED

Fig 3—Extended lifetime is the major benefit offered by Burndy's Bantamate Il
Series of circular connectors (a). Used in a CB-radio application, they utilize a
permanent lubrication system to achieve a lifetime in excess of 5000 mating/

COMPRESSION SPRING

PIN CONTACTS

COMPRESSION SPRING

LUBRICATING PAD

69






News

requirements by using a permanent
lubrication system consisting of a
lubricant-saturated foam pad bond-
ed to a stripper plate and retained in
the connector receptacle by three
finger-type flexing members.

When the connector is unmated, a
compression spring maintains the
stripper plate in its normal position
just above the tips of the contact
pins (preventing any shock haz-
ards). Once the plug is mated to the
receptacle, the stripper-plate/pad
assembly is pushed forward until it
bottoms out on the receptacle’s
internal face, thereby squeezing
some lubricant from the pad onto
the plug’s pin contacts. The
compression spring then pushes the
connector plug backward until the
latching mechanism’s slot engages
the receptacle hook, thus releasing
pressure on the pad and stopping
the flow of lubricant.

Unmating the connector involves
pressing the locking mechanism
down and pulling on the plug; the
receptacle’s compression spring
then returns the stripper plate to its
original position. During each
back-and-forth motion of the
stripper-plate/pad assembly, the
pins are wiped with lubricant along
their surfaces, thereby minimizing
wear and reducing mating forces.
The result: a connector with a
lifetime in excess of 5000 cycles—a
tenfold improvement over typical
MIL requirements. EDN

For more information . ..

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

AMP Inc Deutsch Co

449 Eisenhower Blvd 700 S Hemenway St
Harrisburg, PA 17105 Banning, CA 92220
(717) 564-0100 (714) 849-4567
Circle No 436 Circle No 438

ITT Cannon Electric
666 E Dyer Rd

Santa Ana, CA 92702
(714) 557-4700
Circle No 439

Burndy Corp
Richards Ave
Norwalk, CT 06852
(203) 838-4444
Circle No 437
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“THIS CASE IS BEAUTIFUL
_ 1 THINK FLL GIVE IT
TO MY LAWYER"

But seriously, folks, people who purchase expensive elec-
tronic equipment have no sense of humor when it comes to

enclosures. In fact, 48% of your sales depend upon appearance.

Funny little problems, like gapping seams, warped side
panels and feet popping through load-stressed bottoms, are
no joke.

But Zero VIP instrument enclosures are built to build
sales. The lines are straight where they should be straight. With
no funny little bumps or bulges. The surfaces are smooth and
even. Zero engineering? Strong, sound and durable.

So, say the secret word ("ZERO") to your local dis-
tributor. It's a four-letter word that can mean larger sales and
bigger profits.

Call Your Local Distributor for Immediate Delivery.
ZERO

WE MAKE YOU LOOK GOOD.

Zero Corporation « Burbank, CA 213/846-4191 « Monson, MA 413/267-5561

Call Me, I'm Interested, Circle no 28.
Mail Catalog, Circle no 29

See us at Wescon—Booths # 302 and 304
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\Weve mage
sOckets and headers

SNap 10 CoNNeECL.

Now from 3M come several
important design changes in
Scotchflex brand socket
connectors and headers.
Changes aimed at bringing you
faster assembly, increased
reliability and reduced
maintenance.

74

Scotchflex headers (.100” x
.100” grid series) now include
built-in retainer/ejector latches
that snap up to lock sockets
firmly in place and snap down
to disconnect them quickly
and easily. Latches hold tightly
against vibration and shock,

and their ejector feature also
helps reduce wear and damage
from disconnection and
reconnection. They work with
or without strain relief clips

on both new and previous
.100” x .100” Scotchflex socket
designs.
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andasngp to unplug

Mating socket connectors
have been redesigned with
metal spring clips that lock
cover to body tightly, providing
greatly increased cover
retention. And a new one-piece
strain relief clip now reduces
parts inventory and cuts
assembly labor time.

EDN SEPTEMBER 5, 1979

N

An improved keying system
permits positive polarization
without pin loss, helps reduce
equipment damage and field
maintenance. Connectors snap
into polarized headers to
insure positive mating and
provide increased retention.

New socket and header
sizes have been added, too.
Scotchflex sockets and headers
with .100” x .100” grid spacing
are now available in 10, 14, 16,
20, 26, 34, 40, 50 and 60-pin
sizes to suit your design needs.

For more information, Circle No 31

iy

Only 3M offers you so wide
a choice of mass terminating
cable, connectors and system
components. Plus proven
reliability. A nationwide network
of stocking distributors. Off
the shelf availability. And the
unmatched experience of the
people who pioneered the
concept of electronic mass
termination.

Most Scotchflex connectors
are now recognized under the
component program of
Underwriters
Laboratories, Inc. A

“Scotchflex’ is a registered trademark of 3M Co.

Scotchrlex
Systems

from 3M.
1he source

See our

catalog in EEM
75




HONEYWELL'S 5600E.
ITS MONITOR METERS ASSURE THAT YOU
WON'T COME BACK EMPTY-HANDED.

When you take the versatile 5600E to the field you have So if you need up to 32 channels of laboratory-

the best possible chance of getting the data you need. quality record or reproduce capability in a single compact
Because built-in meters let you monitor your record and unit, call Darrell Petersen at (303) 771-4700. He can help
reproduce signals right on the spot. In fact, you can view you choose the wideband or intermediateband config-

two inputs or outputs or simultaneously monitor the uration that best meets your requirements.

input and output of any channel. Or write for technical data sheets on the 5600E
Conventional recorders require that you set up, and a free illustrated brochure that describes all of

calibrate and then carry along a reproduce amplifier for Honeywell's magnetic tape systems, oscillographic

every channel to be monitored. But with the 5600E, recorders and signal conditioning moduies.

a single reproduce amplifier can be used to monitor all Honeywell Test Instruments Division, Box 5227,

channels. Denver, CO 80217.

WE'LL SHOW YOU A BETTER WAY.
Honeywell

For more information, Circle No 32 -
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Flat-cable interconnection techniques
bring relief to prototype-system designers

Sam Davis, Manager,
Western Editorial Office (S)

Increasingly attracting the atten-
tion of prototype-system designers,
mass-terminated flat cable satisfies
the need for minimum cable-
harness fabrication time, minimum
cost and drudgery and maximum
wiring accuracy. Although flat cable
is not new—it’s been used for more
than a decade in production
systems—only recently have proto-
type designers begun using this
interconnection technique.

Their needs span a variety of
applications; 3M marketing manag-
er Kermit Ferrell cites an increase
in inquiries from both large and
small companies considering proto-
type/breadboard applications for
flat cable. One inquiry to the St
Paul, MN firm asked how
mass-terminated flat cable could be
applied to a tester under develop-
ment: The designer wanted to
connect a test panel to logic boards

'S —

while retaining the ability to change
connector types without causing
major design glitches. As a
prototype, the application called for
a minimum amount of documenta-
tion; 3M suggested using flat cable
and various mass-termination
insulation - displacement - contact
(IDC) connectors.

Making contact

What’s the nature of this
interconnection technique, which
prototype designers are considering
in ever-increasing numbers? Mass-
termination flat cable, explains
William Miller, president of T&B/
Ansley, Los Angeles, consists of
two or more electrical conductors
placed side by side and embedded
within a flat plastic insulator. Most
varieties have center-to-center
spacing of 0.05 in., with tolerances
of 0.002 or 0.003 in. to ensure
reliable contact with IDC connec-
tors. Wires are solid or stranded
and are usually tinned; the solid

wire can be flat or round. Routing
this type of cable is relatively easy,
because the cable is pliable when
bent along its width.

3M’s Ferrell explains that flat
cable offers desigmers predictable
and repeatable electrical
characteristics characteristics
that discrete wiring doesn’t neces-
sarily provide. “There are enough
things for the designer to do in
getting his system operational
without having to worry about the
unknowns of discrete wiring,”
Ferrell says. “Flat cable provides
peace of mind when it comes to
cable harnessing.”

Spectra-Strip’s Bennett Brach-
man adds that flat cable forces
designers to lay out their systems in
an orderly and disciplined manner.
“This results in easier-to-
troubleshoot systems through the
elimination of the ‘rat’s nest’
appearance of discrete wiring,”
explains Brachman, marketing VP
at the Garden Grove, CA firm.

CONNECTOR COVER

COPPER

CONDUCTOR \.

FLAT CABLE

FLAT-CABLE
POSITIONING
GROOVE

(b)

(a)

INSULATION-PIERCING
CONTACT

—————
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Mass termination of flat cable requires alignment between
the connector body and cover, the insulation-displacement
contacts and the flat cable itself. In the cross-section shown

in (a), all elements are aligned before assembly; then they
are pressed together with the aid of a hand-operated or

CONNECTOR
BODY

i
|
benchtop tool (b). The process is complete (c) when the L
insulation-displacement contact makes electrical connection [ﬁ

with the flat-cable conductor and all elements effect physical
contact. As explained in a 3M brochure, a gas-tight and
corrosion-resistant bond occurs when the high-pressure grip

caused by the deflection accompanying insertion produces
a compressive force that removes any oxides or contami- 5
nants from both the conductor and contact.

i



Custom Transformers in volume?
We Can ... We Do!

Your specs/requirements . . . quality designed
and built in our 4 plants. U.L. and C.S.A.
Listed — and for use in equipment
conforming to international specs
|IEC-380; IEC-435; VDE-0730; VDE-0804

What can we do for you?

0

Just give us a call at (618) 654-2341  Nationwide Reps

ISGINCl iU, IV

BOX 269 HIGHLAND, ILLINOIS 62249 TWX 910-996-2522

For more information, Circle No 33

News

For more information, Circle No 34
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HIGH
RELIABILITY,
EXCELLENT

LINEAR RESPONSE,
AND DELIVERY
FROM STOCK.

High-speed silicon planar diffused photodiodes
from Applied Solar Energy Corporation offer the engi-
neer 10 nS rise times, 9 decades of linearity, NEPs to
8x10~** W/HzY2, and a choice of six active areas. They are
ideal for use with fiber optics or as instrument detectors.
For complete information contact Optoelectronics Group,
Applied Solar Energy Corporation, (formerly OCLI Photoelectronics
Division), 15251 East Don Julian Road, City of Industry, CA 91746.
Telephone (213) 968-6581. TWX (910) 584-4890.

Applied Solar Energy Corp.

“Also, if the prototype design
employs flat cable, the transition to
a production system is relatively
simple.”

Compared with discrete-wire
harnesses, flat cable exhibits an
ease of daisy-chaining that makes it
especially attractive for use in
prototype systems. Specifically, the
use of discrete-wire systems
requires cutting the cable to install
each connector, whereas you can
install IDC connectors anywhere
along the length of a flat cable
without cutting it. In effect, the flat
cable functions as a flexible
backpanel.

Regardless of how flat cable fits
into a system, though, it provides
better inherent wiring accuracy
than a discrete-wire harness.
Discrete-wire systems require color
coding or cable markers to identify
each wire; wires are then bundled
together and terminated individual-
ly, either by soldering or pushing
crimped contacts into a connector.
Even if you take the greatest care, a
wiring error can still occur because
of the sheer number of wires
involved. On the other hand, flat
cable achieves its high accuracy so
long as the system’s input and
output lines have the proper
arrangement.

Then, too, the documentation
requirements of flat-cable systems
are far less extensive than those of
discrete-wiring approaches, where
each step in the termination process
requires full documentation.

Easy availability of cable,
connectors and tools from local
electronic-component distributors is
another factor that makes flat cable
attractive for prototype-system
design and development. Most
items are “on the shelf”: You can
merely go to your local distributor
and pick up what you need. In
addition, virtually all distributors
provide value-added services, such
as complete harness fabrication.

Finally, the tools for flat-cable
termination require a relatively
small investment; benchtop and
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Well take it from here.

Let’s face it, interconnections can really out. You won’t need to call anyone else.
leave you at loose ends. For the name and number of

So we’re offering to take total our nearest distributor or rep, write
responsibility for solving your mass Spectra-Strip, an Eltra Company,
termination problems. 7100 Lampson Avenue, Garden Grove,

We’re Spectra-Strip, and what we CA 92642. Orcall (714) 892-3361 today.
make is exactly what you need to get
your job done right, reliably and within
reason.

For all your interconnect needs from
jumpers and flat cables to IDC connec-
tors and ready-to-go standard and
custom planar assemblies, just check us

For more information, Circle No 35



“THE
AmZ8000
IS BETTER”’

The AmZ8000
has a more advanced,
more flexible, much
more powerful architec-
ture than the 8086.
Call Advanced Micro
Devices and get all the
facts on the AmZ8000.
It’s the best 16-bit CPU

there is.

Advanced
Micro
Devices

P

Q01 Thompson Place
Sunnyvale, CA 94086
Telephone: (408) 732-2400

80

For more information, Circle No 36

Technology News

hand tools vary in price from less
than $100 to about $400. The latter
can serve in the lab or field,
whereas some benchtop tools
provide faster throughput and less
fatigue through the wuse of
compressed air. However, both
types of tools have attachments that
permit system fabrication with
different styles of cable and
connectors—although tools from
one manufacturer usually don’t
work with cable and connectors
from another one.

Labor savings

Spectra-Strip’s Twist ‘N’ Flat
cable provides a good example of
the cost and time savings possible
with mass-termination techniques.

This cable alternates pairs of
2-in.-long parallel conductor sec-
tions with 18-in. twisted pairs.
Overall cable performance is
comparable with that of convention-
al twisted-pair cable, and the
parallel conductor sections permit
termination with IDC connectors.
The company's figures quote
about 21 min to prepare and
terminate a conventional twisted-
pair cable and connector, whereas
performing the same task with
Twist ‘N’ Flat takes less than 1 min.
Additionally, the labor and materi-
als costs of the Twist ‘N’ Flat cable
are about 36% less than for
conventional twisted-pair cable.
Another example of
transmission-line cable that can be

PC-board transition connector from Spectra-Strip mass-terminates up to 50 conductors
simultaneously, providing a fixed flat-cable interface rather than the disconnectable interface

afforded by a header or socket.

Protected headers mate with Spectra-Strip’s 802 Series of socket connectors. Wire-wrapping
and solder-tail headers contain a central polarizing slot to ensure proper orientation; the units
also feature a lock-and-eject feature.
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DMM 3020 3 1/2 digit multimeter with
built-in function check and calibrator.

Kontron's family of multimeters
ranges from our $195 DMM
3020 to our unique Calculatin
Programmable (\:I/oltmeter e Up to 3000
(CPV 4). Our multimeters counts with full specs
feature elegant craftsmanship ¢ Built-in charger for standard
and rugged metal cases that Ni-Cad batteries

provide excellent EMI shielding. « Cyrrent measurement to 10 A
Write or call

Some standard features of our  Get our data sheets for all the K :
- t Elect Inc,,
DMM 3020 include: technical details and the name 70061 égith (Eﬁ;%r;;%n?%treet,

of a Kontron sales and service San Mateo, California 94402.
organization near you.

FOR DATA ON KONTRON® MULTIMETERS, COUNTERS, PROM PROGRAMMERS
AND PRINTERS, CALL (800) 227-6854. IN CALIFORNIA CALL (415) 348-7291.

For more information, Circle No 37
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qualit

When we say our SCR power supplies are good, it doesn’t
mean that much. But when our customers say it, it means a
lot. They say it by being satisfied with what they get. . . And by
coming back for more.

In a word: quality. In another word: excellence.

One- and three-phase rack-mounted power supplies from 500
to 10,000 watts. Call TOLL FREE 800-631-4298* for complete
information and prices, or write for our catalog.

*Except in New Jersey, Hawaii & Alaska

ELECTRONIC MEASUREMENTS INC.
E/) 405 Essex Road, Neptune, NJ 07753
M / Phone: 201-922-9300. TOLL FREE 800-631-4298*
Specialists in Power Conversion Equipment

For more information, Circle No 38
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mass-terminated is T&B/Ansley’s
Teflon-insulated Micro-Pitch, which
consists of alternating signal and
ground lines on 0.025-in. centers—
half the spacing of most flat cable.
During termination, the cable’s 20
signal lines (on 0.050-in. centers)
are brought out to the Micro-Pitch
connector pins, while all 21 ground
lines connect to a ground bar with
two external contacts for soldering
to a common ground.

Another form of flat
transmission-line cable is jacketed,;
that is, it has an additional enclosing
plastic sheath. Developed in
response to an Underwriters
Laboratories specification that calls
for jacketing when cables leave one
cabinet and go to another, this cable
terminates like any other flat cable
after you cut off the jacketed
portion and expose the flat cable
underneath.

For noise-sensitive applications,
you can use jacketed/shielded cable.
It contains a complete internal
shield under its jacket; you must
peel this shield back before
performing the mass-termination
operation. The shield in Spectra-
Strip’s offering of this type is
aluminized Mylar; T&B/Ansley
employs a flexible aluminum foil.
Separate wires provide an electrical
ground connection to the shield in
both cases.

The newest manufacturer of
jacketed cable is 3M, which has just
introduced products functionally
similar to those of Spectra-Strip and
T&B/Ansley. This company will also
soon supply a jacket that can be
placed over nonjacketed cable.

The flat connection

About two or three dozen types of
flat cable fit the hundreds of
available mass-termination connec-
tors. With this large number of
termination possibilities, it’s best to
use compatible cable and connector
types from one manufacturer.

The general categories of IDC
connectors include:

DIP-plug connectors
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Only thingyou £
need remember
about ftwo- plece

S . The
N, “WEY roliable

connection

These can be forgotten.

You're looking at a variety of Elco two-piece pc connec-
tors. After you put one on the job, you don't have to keep
remembering to check the reliability of the connection.
Nothing much is apt to disturb it. Not in most applications.

That's because these two-piece, metal-to-metal pc
connectors feature Elco’'s Varicon™ contacts. Their her-
maphroditic fork-like design provides four mating surfaces
that wedge together under spring-loaded pressure. Even
atter years of service and thousands of mating and unmat-
ing cycles, a gas-tight connection with low contact resis-
tance is maintained.

The 8223 plug (shown above with wire) comes with a
.100" x .100" dual-row square grid and mating receptacle
for 1/16", 3/32", and 1/8" thick P.C. board. It's available with

24, 48, 72, or 96 contacts with a choice of terminations: wire
wrapping, pc solder tail, wire hole, and wire crimp. Polar-
ity and keying are built into the body to prevent mismating.
It's MIL-C-55302 QPL approved.

Other Elco two-piece connectors for 1/16"” and 3/32"
thick P.C. cards are supplied in popular sizes (6 to 96 con-
tacts), and with popular spacings (.050” or .100” dual row
staggered, and .100” single row). They're all competitively
priced and promptly available from connector-oriented dis-
tributors.

For the names of Elco distributors near you and a copy
of our Two-piece pc Connector Catalog, write to ELCO
Connector Division, Huntingdon Industrial Park, Hun-
tingdon, Pa. 16652. Tel. 814-643-0700. TWX 510-691-3117.

Elco
Corporation

For more information, Circle No 39
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The DESIGN

Capabilities of
a Thermoplastic

RYTON R-10 polyphenylene sulfide is
a glass-filled thermoplastic with excel-
lent moldability, enabling the use of
the most complex molds, including
complicated cam actions. With its high
production rate and outstanding chem-
ical, electrical and heat resistance, it is
an excellent replacement for phenolic,
diallyl phthalate, metals and other mat-
erials.

The PHYSICAL
Characteristics

of a Thermoset

RYTON R-10 polyphenylene sulfide is
V-0 rated, with arc resistance to 200
seconds and temperature index of 200
degrees. Its electrical properties are
not affected by moisture. PPS is par-
ticularly well suited to applications in
electrical and electronic components,
and the replacement of phenolics, met-
als and other materials. Examples of
applications are circuit breakers, swit-
ches, relays, wiring devices, toggle swit-
ches, receptacles, sockets, automotive
electrical components, fuse blocks, ap-
pliance components, control devices—
and many other 0.E.M. parts requiring
high strength, high temperature, plus
outstanding electrical qualities.

The SAVINGS of
Security Plastics’

H/C Molding System

RYTON R-10 polyphenylene sulfide
parts are now being molded by Security
Plastics Hetero-cavity®molding system,
assuring you of four important econo-
mies: Unusually low-cost tooling, be-
cause only one mold insert need be
made instead of a complete custom
mold; Lower unit cost of parts pro-
duced, because of “time-sharing’’ with
many other customers; Faster tooling
and production, with sample parts be-
ing shipped for approval immediately
after completion of mold insert; and,
Quick, economical design changes on
most parts as needed. Specify PPS for
all these benefits on your 0.E.M. parts!

security
plastics inc.

14427 N.W. 60th Avenue
@ Miami Lakes, FL 33014
Phone (305) 823-5440
Largest interchangeable insert molder of
engineered component parts in the world.

Technology News

DIP sockets
IC-socket/backplane
tors

Card-edge connectors
PC-board  solder-transition
connectors

PC-board headers

Female socket-transition con-
nectors

Male pin connectors

D, ribbon and DIN
connectors.

DIP-plug comnectors provide a
disconnectable interface to DIP
sockets. They range in capacity
from 14 to 40 pins; some have a
strain relief. These connectors

connec-

I/0

permit fabrication of a relatively
inexpensive interface for prototype
systems employing IC sockets. For
mating with one of these DIP plugs,
a DIP-socket connector can form a
disconnectable in-line cable; it can

also board-mount to a header.
Another form of IC-socket
connector inserts over wire-
wrapping tails on a pe board or
backplane. It provides a simple
alternative to the use of discrete
wire-wrapped wires running from
an IC socket to an I/O connector.
Performing the same function as a
conventional card-edge connector,
the flat-cable card-edge comnector
comes either with full- or half-
mounting ears or with no ears.
Solder-transition connectors pro-
vide a convenient means for
connecting flat cable to a pc board;
you can solder them on a board after
effecting a termination to the flat
cable, or flow-solder them to the
board and then terminate the cable.
For mating with flat-cable
connectors, a pc-board header
mounts to a board, projecting its

Lightweight hand tool for mass termination of T&B/Ansley flat cable has interchangeable
dies to accommodate different types of insulation-displacement-contact (IDC) connectors.
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MANUFACTURER | FLAT-CABLE TYPE G= | 3= |85 | 66 | =
T&BIANSLEY | #184—JACKETED 110 | 155 | 1.64 | 0.050 | 30 AWG, SOLID
#177—JACKETED/SHIELDED | 52 | 33.2 | 1.60 | 0.050 | 28 AWG, STRANDED
#170—MICRO-PITCH 110 | 12 1.30 | 0.025 | 33 AWG, SOLID
SPECTRA-STRIP | #455-240—SPECTRA-ZIP 105 | 15 1.40 | 0.050 | 28 AWG, STRANDED
#455-044—3C 92 | 17 1.40 | 0.050 | 28 AWG, STRANDED
#455-248—TWIST ‘N’ FLAT 105 | 22 1.70 | 0.050 | 28 AWG, STRANDED
3M | #3350—LOW PROFILE 125 | 12 1.42 | 0.050 | 30 AWG, SOLID
#3365—LOW PROFILE 105 | 126 | 1.37 | 0.050 | 28 AWG, STRANDED
#3384/50—D CONNECTOR 85 | 15.7 | 1.41 | 0.0425 | 26 AWG, SOLID
Key flat-cable specs can vary with construction and manufacturer; they depend on
such factors as conductor spacing and diameter and the dielectric constant of the
plastic insulator.

For more information, Circle No 40
84
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It's Fluorinert™ Electronic Liquid. Non-reactive.
Non-conductive. Safe to use. With some unique physical
characteristics you’ll need for your future technology.

“Fluorinert’ Electronic Liquids have gained Liquids offering boiling points ranging from
most of their fame from their widespread use in 30°C (86°F) to 215°C (419°F). The fluids offer high
electronic testing operations. They are now dielectric strength, high density, high gas solubility
being used widely in vapor phase soldering and high coefficients of expansion; and low
applications. But they can be used as lubricants. pour points, low viscosity, low surface tension, low
Or non-reactive packaging fluids for delicate refractive index and low heat of vaporization.
instruments. They are currently being used in We have literature describing the “Fluorinert”
electro-thermal actuators, baseboard heating Electronic Liquids, their properties and applications.
safety switches, industrial thermometers, and For more information, write Commercial
other applications. Chemicals Division/3M, 3M Center, St. Paul,

But their unique physical Minnesota 55101, Dept. EDN28.

properties may make

them useful in
many, many more .
applications. 4 '

There are eight
different bcc

“Fluorinert’’ 5

,{' For more information, Circle No 41



86

oVl

TOKO
SWITCHING
POWER
SUPPLIES

Toko presents the quality,
moderately priced Type J, S
H and TH Switching Power
Supplies. Backed by 25 years
of acknowledged leadership
in the electronics industry,
these light-weight, dependa-
ble Switching Power Supplies
are guaranteed to meet your
most exacting requirements.
Now available in 8, 15 and 25
watt sizes.

Watch for our upcoming ad
introducing the 50 watt
A‘KUI! type.

For details, write or call:

[

TOKO AMERICA, INC.

5520 WEST TOUHY AVENUE
SKOKIE, ILLINOIS 60077
(312) 677-3640  TLX 72-4372
For more information, Circle No 42

Technology News

pins either in-line or at right angles
to the board. The solder-tail header
type mounts and connects to a board
through its tail; the wire-wrapping
header type has mounting ears, as
do some of the solder-tail headers.

Some headers also provide an
ejection mechanism, which simpli-
fies insertion and extraction of the
mating connector as well as
protecting the pins from bending;
others offer retaining clips to hold
the mating connector in place. Most
headers are polarized to ensure
proper pin orientation, and you can
choose among open (unprotected)
and enclosed (protected) header-pin
versions.

For use with board-mounted
headers, female socket-transition
connectors come equipped with
either a strain relief or an extractor
handle to prevent cable damage.
They accept polarizing plugs, and
you can also use male pin
connectors with them. These male
connectors come with mounting
ears for I/0 applications or without

ears for in-line cable splices; a strain
relief is also available.

Rounding out the list of
connectors for use with flat cable
are the [I/0 types—flat-cable
versions of the D, ribbon and DIN

(European Standard Interface
Connector) units. The flat-cable
mechanical interface allows a

maximum of only two rows of pins
for these three types of connectors
rather than the three rows
available—a fact that limits the
total number of pins available to a
flat-cable user.

What’s coming?

With the increased interest in
flat-cable systems, you can expect
an increased level of product
developments. For example, look
for an environment-proof type of
flat-cable connector; currently, such
environment proofing is only
possible if you pot the flat-
cable/connector interface. Obvious-
ly, an arrangement in which
environmental sealing occurs upon

Panel-mounted IC socket (a) from T&B/Ansley provides a flat-cable mass-termination
capability. It can hold any device that fits into a 14-pin socket—such as a switch, trimming
potentiometer or IC (b)—and permits convenient mounting and interconnection of parts that
might prove difficult to access if mounted on a pc board.

|
For more information . . .

For more information on the products discussed in this article, contact the
following manufacturers directly or circle the appropriate numbers on the

Information Retrieval Service card.

Electronic Products Div
3M Center

St Paul, MN 55101
(612) 733-3350

Circle No 447

|
|
i 3M Co
!

Spectra-Strip

7100 Lampson Ave
Garden Grove, CA 92642
(714) 892-3361

Circle No 448

T&B/Ansley Corp |
3208 Humboldt St |
Los Angeles, CA 90031 ﬂ
(213) 223-2331 |
Circle No 449 !
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If it plugsin,
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it run...
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| with the world’s most
~ frequently used 1.5 amp bridge.

Every year millions of products like these are
manufactured, using high-quality, low-cost
General Instrument bridges. And the one most
frequently used is our 1.5 amp WM series bridge.
It's no wonder that so many manufacturers, world-
wide, are turning to the General Instrument WM
series bridge—no other bridge can offer the same
combination of high reliability and low cost—and
that adds up to value—General Instrument value. So
if your products spin, heat, light up or just plug in,
build them better with General Instrument’s 1.5 amp
WM series bridges—and save! Call or write for our
complete catalogue.

GENERAL INSTRUMENT CORPORATION
DISCRETE SEMICONDUCTOR DIVISION

600 West John Street, Hicksville, New York 11802 (516) 733-3333

For more information, Circle No 43




FOR A CLEANER,
BRIGHTER PICTURE,TRYA
TUBE OF MITSUBISHI.

And, combined with our ultra-
, fine pitched shadow mask, the
---- gun system produces a picture so
' | sharp, it actually encourages
reading fine print.
Another Mitsubishi inno-
b - & vation is our internal magnetic
| shield. It not only more
efficiently eliminates exterior
magnetic forces,but makes
] _ the unit much easier to
! Rl a=e vl  service. Not to mention what
2! ' | the magnetic shield does for
s # apurer image,in both mono-
e i chrome and color.

g Mitsubishi’ complete
CRT line includes high-resolution
flying spot scanner CRIs. Fiber optic
recording CR1Ts. High-precision display, radar
and beam penetration CRTs.

..........

Mitsubishi cathode ray tubes will do For more information on a display that’s
wonders for your image. worthy of your data system, call our Display

Because each of our high-resolution Products Group at 800-421-1132 (in Califor-
color CRTs actually discriminates among 64  nia call 213-537-7132) or write Melco Sales,
distinct colors. Inc.,at 3030 East Victoria Street, Compton,

Our radar CRTs give your data systems ~ California 90221.
the kind of pin point clarity that assures pin Well gladly show you a CRT for sore eyes.
point accuracy. — ,

And our black and white CRTs differen-
tiate between shades of grey.

We begin with our own phosphors,
specially developed for their brightness.They
give our screens their notably short, or long
flicker-free persistence.

Our precision electron gun system
insures that each beam is perfectly aligned
with the shadow mask.

S MITSUBISHI ELECTRIC COLOR CATHODE RAY TUBES

For other Mitsubishi Electric products such as general purpose motors, motor control devices, semiconductors, monitors, CRTs and other electronic apparatus. contact the above.
For more information, Circle No 44
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mating is more desirable; a
conventional cylindrical MIL-type
connector achieves such operation,
but a flat-cable version would not
necessarily be cylindrical.

Also be on the lookout for flat
cables utilizing fiber-optic tech-
niques. (Such systems would
require a method of terminating
cables in the field or lab without
incurring substantial attenuation.)
Indeed, 3M already offers a
fiber-optic flat cable, although the
device does not allow field

termination. It consists of a
transceiver module that plugs into a
special board-mounted header; the
flat fiber-optic cable then plugs into
a connector on the module. The
cable contains two plastic clad
0.008-in.-diameter silica fibers in a
standard 30m length. Only TTL
interfaces are available now,
although other types will eventually
be added.

Yet another development in the
maturing flat-cable industry is the
issuance of military specifications

by the Defense Electronics Supply
Center (DESC), Dayton, OH.
MIL-C-83503 covers flat cable; 17
slash sheets are in process for
specific connectors. For use with
these connectors, MIL-C-49055A
specifies round-conductor unshield-
ed flat cable; 10 slash sheets are in
preparation here. Flat-conductor
unshielded cable will be covered by
MIL-C-49059A, which is also in
process and is scheduled for release
this month. EDN

You’re ready for 16-bit processors,
but is your logic analyzer?

Andy Santoni, Western Editor

If you're switching from 8- to 16-bit
microprocessors in your designs,
make sure your logic analyzer can
support the move. Although many
older analyzers can check out 16-bit
systems quickly and conveniently,
some can’t; if you're now using one
of them, you might have to replace
it with one of the newer instruments
that’s specifically designed to
handle the peculiarities of 16-bit
systems.

Straightforward testing of a

16-bit system calls for an analyzer-

that displays the wP’s instructions
in mnemonic form, not just as ONEs
and ZEROs. Some analyzers for
8-bit pP systems can handle this
chore, but currently, no analyzer
can disassemble 16-bit-processor
instructions.

Two of the latest instruments,
though, will be able to add
instruction-mnemonic display for
16-bit devices to their repertoires:
Paratronics’ System 5000 and
Dolch’s LAM4850 (sold through
Kontron Electronic in the US)
provide software-controlled mne-
monic conversion that permits such
an expansion.

These new machines also have

greater demand posed by 16-bit
processors. The Doleh/Kontron unit
is the record holder with 48 input
channels; the Paratronics instru-
ment has a flexible input structure
that allows it to handle as many as
40 channels of logic-state data.

Obtain enough channels
An adequate number of input

-in boards allow you to select up to 40 channels of logic-state analysis in Paratronics’

i Plug
enough input channels to handle the System 5000.

EDN SEPTEMBER 5, 1979

channels is the prime prerequisite
for a 16-bit-uwP analyzer, says Bruce
Farly, product marketing manager
at Hewlett-Packard Co’s Colorado
Springs Div. He maintains that the
absolute minimum required is 32
and adds that this number only
applies to wPs with limited address
space—it isn’t large enough for an
8086, for example, which has a

89



Technology News

16-bit data bus but a 20-bit address
bus.

The 8086’s structure calls for a
logic analyzer with at least 36 input
channels, such as H-P’s 1611A,
Farly says. Although this instru-
ment was designed for use with
8-bit devices and thus allocates its
channels for 16 address bits, eight
data bits, eight external bits and
four auxiliary bits, you can reassign
the channels to accommodate
16-bit-wP systems.

Multiplexing a must

Coupled with the need to keep
costs down by minimizing pin count
(so that packaging costs are low),
the 16-bit pPs’ large number of
address and data lines mandate
multiplexing. Unfortunately, these
address and data lines might not
line up conveniently: Address bit 1
might not be on the same pin as data
bit 1, says Gary Brock, application
engineer at Gould Inc’s Biomation
Div.

On the 8086, for example, the
first data line is multiplexed with a
memory-select signal—a provision
that makes it just a little more
difficult to untangle logic-analyzer
leads and put the proper bits in the
proper locations on the analyzer’s
CRT screen.

Logic analyzers like Biomation’s
K100-D can separate address lines
from data lines with clock-qualifier
circuitry that performs functions
such as accepting data only on
positive clock edges or only when a
specified status line is HIGH. If you
only want to examine instructions,
for example, you might have to
qualify inputs with instruction
fetches, Brock explains.

Extendable capabilities

While a 16-channel analyzer like
the K100-D or Philips Test &
Measuring Instruments’ PM 3500
can’t perform all the tests you might
need for 16-bit-pwP systems, it can
handle state and timing analysis and
glitch catching as easily as in any
other digital system.

90
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Even 16-bit processors don't have too many lines for Dolch/Kontron’s LAM4850 logic
analyzer to handle. It accommodates 48 inputs at clock rates of up to 50 MHz.

Logic analyzers are flexible enough to change input-channel assignments. On Hewlett-
Packard’s 1611A, you can swap address, data and other lines to configure 36 input
channels—more than enough to accommodate 16-bit-uP systems.

Adapter boxes ease the switch from 8- to 16-bit systems. While Biomation's K100-D has only
16 lines, a 32-channel adapter for it is available.

EDN SEPTEMBER 5, 1979
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Trigger probbs Xtend te usrerfulness'of 16-chanel analyzers like Philips’ PM 300. This

instrument handles up to 56 trigger channels in 8-bit increments.

For more information . ..

the following manufacturers directly.

Gould Inc/Biomation Div
4600 Old Ironsides Dr

Hewlett-Packard Co

Then, too, you can extend these
16-channel instruments’ usefulness
by means of trigger-extender
probes; the Philips unit, for
example, handles up to 56 trigger
channels in 8-bit increments.
Similarly, you can extend both
trigger and data inputs on
Biomation’s K100-D with an
accessory 32-channel adapter.

In the final analysis, testing
16-bit pPs isn’t fundamentally
different from testing 8-bit devices,
points out Biomation’s Brock. “The
differences involved in testing two
different multiplexed 8-bit pPs are

EDN SEPTEMBER 5, 1979

Kontron Electronic Inc
700 S Claremont St

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

Philips Test & Measuring
Instruments Inc

Santa Clara, CA 95050 San Mateo, CA 94402 85 McKee Dr

(408) 988-6800 (415) 348-7291 Mahwah, NJ 07430

Circle No 340 Circle No 342 (201) 529-3800
Circle No 344

Paratronics Inc

1507 Page Mill Rd 122 Charcot Ave
Palo Alto, CA 94304 San Jose, CA 95131
Phone local office (408) 263-2252
Circle No 341 Circle No 343

often greater than those for an 8-bit
pP and 16-bit unit with similar
architectures,” he adds.

In this regard, Brock notes that
in the past few years, logic-analyzer
manufacturers have been supplying
products to develop and debug 16-,
32- and even 64-bit-processor
systems manufactured by main-
frame and minicomputer makers.
Typically, these processors employ
much higher clocking rates than
even the fastest wPs and are
constructed using hybrid technolo-
gies that require several different
logic-analyzer threshold levels. EDN

.

ROCKER
SWITCH

COMBINATION

e Life: 50,000 cycles

¢ High quality
for about $2.00*

e Snap action
R

Single combination saves you
money because it eliminates

at least two individual compo-
nents. Only one component

to buy, stock, mount and wire.
Very high reliability with 50,000
cycles mechanical and 25,000
cycles at rated load. Six handle
colors. Lighted version avail-
able. Current ratings from 3
amp thru 16 amp at 250 VAC
(125 VAC).

Call (312) 647-8303 or write for
complete information.

Send $10
check for
Designer’s
Sample Kit

*Production
quantities

E:ﬁ:F@KERS

7400 N. Croname Rd.
Chicago, lllinois 60648

For more information, Circle No 45
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For mass termination
component cost savings and

applied labor reductions:
Molex has the answer.

Molex is the only
manufacturer that offers
cable systems on five
center lines. ,

If your application calls for
ribbon cable, discrete wire, or a
combination of both in the same
connector, Molex* Jet-Flecs*
insulation displacement connec-
tors can provide a complete
system to meet your require-
ments on .050” (1.27mm),

.098" (2.5mm), .100" (2.54mm),
156" (3.96mm) and .200”
(5.08mm) center applications.

The photo depicts harness
and non-harness board .156"
and .100" center connector
versatility. What the photo
cannot show is the vast
selection within the Molex
system including 3 i
reliable contact designs.

Jet-Flecs .156" connectors
accept wire gauge sizes from
18-28 AWG and Jet-Flecs .100”
connectors accept 22-28 AWG.
The Jet-Flecs connectors are
drop-in replacements for
standard KK* crimp prod-
ucts. There is no need to
redesign your present
product or application to
utilize the advantages of the
Jet-Flecs system since the con-
nectors will mate with Molex KK
headers accepting round or
square pins.

Cost savings up to 40%

When using insulation dis-

*Molex, Jet-Flecs and KK are
registered trademarks of Molex, Incorporated

placement, your applied
costs are lowered by 30
to 40%. Thisis accom-
plished by replacing the | §
strip, crimp, and inser-
tion steps with one
simultaneous mass
termination operation.

The components
and cable are
only half the
system. The big advantage
Molex offers is the complete
range of application tool-
ing. This equipment
ranges from single wire
hand tools to fully auto-
matic assembly machines.
~ Molex’s application
| equipmentis in two
main categories, cable
assembly and discrete
wire assembly.

For cable termination,
an arbor-type press is
available and a semi-
automatic terminator
for higher production
rates.

Discrete wire
termination
can be accom-
= plished with
Haess Board theuseof an
Assembly Tool arbor-type
press, a semi-automatic single
wire terminating machine, a har-
ness board assembly tool (which
is compatible with your present
harness board), or a fully auto-

i

iy Cable
Arbor Press

matic multi-wire assembly
press.
Many of these unique appli-
cation tools are available for
demonstration in your manufac-
turing facility. Or, if you choose, one
of the Molex equipment demonstra-
tion vans can visit your facility and
show the complete array of
‘ . t00ling which is availa-
BN ble to help lower your
4 COSts.
= Molex and distribu-
tors now offer cable
ystem assembles!
... Molex franchised
butors

r, ~ distri

|

Fully Automatic
Multi-Wire
Assembly Press

" nationwide have value-added
equipment to manufacture your
systems quickly and economically
with stock products.
High volume :
OEM assem-
pblies can be
manufactured
to meet your
specifications
and shipped
directly
from Molex.

Semi-Automatic

Cable Terminator {’. .

®
molex ... afordable Technology

\-/ For complete details and catalogs, contact:
Molex Incorporated, 2222 Wellington Court,

Lisle, lllinois 60532 (312) 969-4550
For more information, Circle No 46






that dreams are

A whole kingdom of richly endowed electron
devices to make your design dreams come true.

The imaginative shall inherit the earth.
And we want you to be part of our kingdom.
We have a mind-boggling collection of won-
drous little electron devices to ensure that all
your design dreams for the future do indeed
come true.

Modern electronic systems are becoming
more complex and tinier by the day. Any
“wonder product”—from a liquid crystal
watch to a huge intercontinental telecommu-
nications system—is only as good as the
components inside. NEC wants you to be
choosy when selecting such components.
After all, a failed diode, transistor or capacitor
can make a total system look bad. A failure
is a failure. It makes sense to go with the best.

Rummage through our treasure of tiny
gems. NEC has established a global reputa-
tion for producing a wide range of highly
sophisticated and reliable electronic com-

Let the crown prince of The House of NEC, Jason
Stewart, show you the way to an enriched electronics
future that won't cost you a king's ransom.

For more information, Circle No 181

ponents. We deliver hundreds of millions of
them each year to discerning design and com-
ponent engineers. Our tough pre-test burn-in
techniques and fully automated QA methods
make failure virtually an event of the past.

If you can imagine it, NEC probably
manufactures it. Check out our rich range of
%roducts: tantalum capacitors, zener diodes,

0-92 and SOT-23 small signal transistors,
lgower transistors, optoelectronic devices,

luorescent Indicator Panels (FIPs™), SCRs
and TRIACs, DIACs, linear ICs and ECL
memory ICs.

Give your ideas the best our kingdom
has to offer. Specify NEC. For the royal treat-
ment, just fill out accompanying coupon and
send it to us today.

NEC

If you have designs on the future.

NEC Electron, Inc.

Mr. Jason Stewart, Executive Vice President
3120 Central Expressway

Santa Clara, CA 95051

Dear Jason:

I'm interested in your royal collection of little
gems. Please send along your latest product line
catalog and current rep list.

NAME
TITLE
COMPANY.
ADDRESS
CITY.
STATE ZIP

ELECTA




IDC recept:

Custom assemblies

— PCB transitions
DIP plugs and sockets

Put an end

IDC mass termination never had it so ready-to-go custom and standard planar

good, because now you can get all the assemblies, so check us out. You’ll quickly

connectors you need from a single source. see why so many happy endings begin
And, if we don’t have the standard with a call to us.

IDC connector you need to solve your For the name and number of

mass termination problem, we’ll invent our nearest distributor or rep, write

one that will. Spectra-Strip, an Eltra Company,

We’ll take total responsibility for all 7100 Lampson Avenue, Garden Grove,

your interconnect needs from jumpers CA 92642. Orcall (714) 892-3361 today.
and flat cables to IDC connectors and

©SPECTRA-STRIP 1978
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Card-edge connectors

When you're down to the wire

For more information, Circle No 48




Your demand for
Mepco/Electra
resistors is carrying ,

throughtoour /-

capacitors.

o Q%J b

GPC 6000
Axial Leaded
Tubular “Super K”
Ceramic Capacitor

Success breeds
success!

Your resistor/capacitor company with the technology of the 80’s edge.

Columbia Road, Morristown, New Jersey 07960 (201) 539-2000 TWX: 710/986/7442

(© 1978 Mepco/Electra, Inc.

For more information, Circle No 49



Editor’'s Choice: New Products

Hard-disc-based development system
eases software/hardware integration

The HP64000 Logic Develop-
ment System comprises a set of
tools that help you integrate
software into a pP-based
product. It supports up to six
stations, each furnishing
software-development capabili-
ty and each configurable into a
hardware-development station
with the addition of the
appropriate emulator, up to
128k of 200-nsec emulation
memory and a PROM program-
mer.

A multiuser operating system
provides you with the perfor-
mance benefits of a Model 7906
20M-byte hard disc (which
allows you to back up your files
with a 10M-byte removable
cartridge) and a Model 2631
printer for hard copy.

Two beeps means it’s working

The 64000 performs a com-
plete self test of its RAM, ROM,
keyboard and pP every time you
turn on the power, notifying you
with two beeps that all is well. If
the system passes, its display
then describes the current
hardware configuration (disc in
use, number of stations) and
presents a menu of the functions
you might wish the system to
perform, such as edit, compile,
assemble, link or emulate. You
activate the desired function by
depressing the key immediately
below the corresponding screen
display. (These keys are termed
“soft keys” because system
software defines their function
dynamically, indicating the
function activated on the
screen.)

The soft-key concept forms
part of the manufacturer’s

Multiuser capability makes the HP64000's use of high-performance peripherals
(such as its 20M-byte disc) economically feasible, thus easing the development task.

strategy of minimizing the time
spent learning to wuse the
system. Operator assistance is
also provided by sophisticated
prompts from a disc-resident
section of the user’s manual.

Testing software in real time

System emulation facilities
can test the generated code at
the highest rated execution
speed of each processor support-
ed. The unit’s 2-bus architecture
permits execution in a prototype
independently of the develop-
ment system’s speed limitation.
Run and register control furnish
complete processor manipula-
tion, including start/stop and
examination/modification of reg-
ister contents. For prototype-
memory emulation, the system
provides control over address-
mapping and memory-con-
figuration parameters such as
length and width.

With proper emulator and
software selection, the HP64000
allows you to develop systems
based on Intel 8080/85, Motorola
6800 and Zilog Z80 uPs.
Relocating macro assemblers,

trace/debug programs and
linking loaders produce the code
for the target wP. To simplify
the code-writing stage, a
“friendly” editor lets you
perform sophisticated editing
chores with one keystroke.

Programs such as RESET
and RECOVER attempt to
ensure that the mistakes you
make are not fatal. RECOVER,
for example, lets you find a
previously deleted file, provided
you haven’t already used that
file’s disc space for new files.

The basic HP64000 package
costs $35,000 and includes a
software/hardware development
station (with your choice of
emulator), 200-nsec emulation
memory, 7906 disc, 2631
printer, integral PROM pro-
grammer with 2716 personality
module, cassette tape and
software. Additional software-
development stations (up to a
total of six) cost approximately
$8000 each.

Hewlett-Packard Co, 1507
Page Mill Rd, Palo Alto, CA
94304. Phone local office.

Circle No 455
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UNRETOUCHED

Arrows indicate scars and abrasions Arrows indicate contaét surface still
made by rough edge of lead frame. smooth, clean, free from abrasions.

frame in place in an , ))
- ordinary edge-beari Lead frame in place in
contact. : ; RN “side-wipe” contact.



expose’junk’socket
problems

Secret of RN high reliability
‘side-wipe’ DIP sockets
revealed by microphotos

Here’s microscopic proof that high reliability
Robinson-Nugent “side-wipe” DIP sockets
make 100% greater contact than any edge-
bearing socket on the market. This advance
design provides constant low contact resist-
ance, long term dependability—trouble-free
IC interconnects. Yet RN high reliability DIP
sockets cost no more than ordinary sockets!

Get the high reliability that eliminates trouble.
RN “side-wipe” DIP sockets make contact with the
wide, flat sides of your IC leads. You get 100% greater
surface contact for positive, trouble-free electrical
connection.

WRITE TODAY for latest R-N “Short Form™ Catalog
of R-N production DIP sockets. Contains full specs,
dimensions and material data. Get yours now.

ROLINS ON
NUGENT ING.

800 East Eighth Street, New Albany, Indiana 47150 « Phone: (812) 945-0211 —TWX: 810-540-4082

For more information, Circle No 56
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PCB Flexibility
with Bendix Brus h
Connectors.

A low mating force connector with up to 400
contacts. 4 body styles. 3 contact variations with
options. Superior electrical characteristics and long
mechanical life. That's flexibility! And Bendix has
one for your high-contact needs. The Brush Con-
nector. Here's what you get.

Bendix Brush Connectors increase circuit count

per board.

* Reduce number of boards by allowing more cir-
cuits per board.

» Greater board effectiveness by providing exact
circuit counts up to 400 contacts in only one
connector!

Bendix Brush Connectors reduce mating force

70% to 90%.

* Less complex board supports.

» Secondary actuators eliminated.

* Extended mechanical life. Up to 20,000 mates/
unmates.

* Fewer damaged boards.
* Eliminates fixture mounting need of multiple
smaller connectors.

Bendix Brush Connectors—a broad product line.

» Mother Board, Daughter Board, Input/Output, PC
receptacle body styles.

» 2, 3 and 4 row configurations.

* 90° and straight PC, solderless wrap, crimp re-
movable terminations with multiple lengths and
plating options.

Bendix Brush contacts improve electrical charac-

teristics.

¢ Highly redundant contact sites with multiple elec-
trical paths and wiping action.

* Gold plated wire bristles mesh together intimately
with gas-tight junctions.

» Stable contact resistance even after extreme me-
chanical durability abuse to 20,000 matings.

For fullinformation, call (607) 563-5302, or write
The Bendix Corporation, Electrical Components Divi-
sion, Sidney, New York 13838.

We speak connectors.

For more information, Circle No 51



Editor's Choice: New Products

100-MHz dual-trace oscilloscope
features high sensitivity, composite trigger

Competition in the 100-MHz-
oscilloscope arena got tougher
recently when Tektronix intro-
duced its improved Model 465B
(EDN, May 20, pg 89). But
Gould’s Instruments Div feels it
can meet this challenge head-on
with its Model 0S3600. Priced
identically to the 465B at $2495,
the 0S3600 offers:

Improved sensitivity

Composite trigger

DMM add-on with voltage

(and time)-measurement

capabilities

Full 2-yr warranty.

nghest vertical-deflection

sensitivity on the 0S3600
measures 2 mV/em and remains
flat to 75 MHz. It drops to 5 mV
at 100 MHz, however. (In
contrast, 465B sensitivity specs
at a constant 5 mV to 100 MHz.)
You get 11 sensitivity ranges in
a 1-2-5 sequence to 5V/em max.

The 0S8S3600’s composite-
triggering mode is aimed at
applications where users are
more interested in observing
wave shapes than in determin-
ing precise time differences.
Given two signals of different
frequencies, the instrument
synchronizes them for display
by alternately triggering on one
channel and then the other.
Additional triggering sources
include the standard CH1, CH2,
external and line; modes include
manual, auto, single sweep and
trigger after delay.

A rise time of 3.5 nsec,
combined with a third-channel
trigger view and hold-off, aid
users working on digital
systems. And the instrument’s
16-kV CRT accelerating voltage
provides a bright trace on the

A full 2-yr warranty on the OS3600 dual-trace scope covers parts and labor and is

exclusive only of fuses, minor maintenance and calibration; it's honored at 13 service

stations in the US. The $2495 scope is shown here with its $595 DMM option, which
can measure the voltages of displayed signals.

8%10-cm display for investiga-
tion of narrow pulses at low
repetition frequencies. (Sweep
speed of the 0S3600 extends to 5
nsec/div, not quite equal to the
2-nsec/div capability of 465B.)
Both delayed and intensified
sweeps appear simultaneously
when you select the scope’s
alternate-time-base mode.

Eliminating uncertainty

Users requiring high mea-
surement accuracies can order
the 0S3600’s $595 DM3010
option as a factory fit or retrofit.
This 3%-digit meter, when used
with the scope, measures
amplitude (=2%=2 digits), time
(£1%=2 digits) and frequency
(reciprocal of an equivalent
period+1 digit). It can also be
operated independently to

measure dc voltage, de current
and resistance.

Gould Inc, Instruments Div,
3631 Perkins Ave, Cleveland,
OH 44114. Phone (216)
361-3315. Circle No 456

NEXT TIME

EDN’s September 20th issue will
feature a Special Report on pots
and trimmers, plus useful and in-
formative articles on
e Applications of a new super-
fast dual Norton amplifier
* |Indexing computer-stored data
by means of hash-coding
techniques
e The analysis of motor-heating
conditions
* The basics of serial data com-
munication
* The proper application of low-
frequency bypassing in power-
supply design
.. and much more. Don’t miss it!
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Microcomputer with printer-$375.
That’s Rockwell Micropower.

For learning, designing, work or just fun, Rockwell's AIM 65
microcomputer gives you an easy, inexpensive head start.

¢ 20-Column Printer and Display
* Dual Cassette, TTY and
General-Purpose I/Os
e R6502 NMOS Microprocessor
» System Expansion Bus
* Read/Write RAM Memory
* PROM/ROM Expansion Sockets
* Advanced Interactive Monitor Firmware
* Big Terminal-Style Keyboard

For more on AIM-65 and how you
can develop programs in assembly
language or BASIC, write Microelectronic
Devices, Rockwell International,

. D-727-B4, PO. Box 17479, Irvine,
T ©  CA 92713 or phone (714) 632-3729, or
contact your local Hamilton-Avnet office.

Rockwell International

..where science gets down to business

For more information, Circle No 52
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Editor’s Choice: New Products

“Super high-level” 4-bit n.C
performs most processing in 8-bit bytes

Members of the MN1500
microcomputer family might
best be described as “bridge” or
transition devices because they
offer close to 8-bit performance
at 4-bit prices. Totally new both
in architecture and instruction
set, they vrely on tight
geometries, the n-channel
LOCOS E/D MOS process and
3-um line widths to achieve
instruction speeds of 2 pusec.
Moreover, they sport either 2k
or 4k bytes of on-board ROM,
plus 152 or 256 words of RAM,
respectively, achieving note-
worthy computing power.

Six members constitute the
family: Two wCs (the MN1542
and MN1544) come in 40-pin
plastic DIPs and feature six
bidirectional I/0 ports; two
others (the MN1562 and
MN1564) use 64-pin packages to
increase the number of I/0 ports
to 12. An evaluation -chip
(MN1599) and companion I/O
expander (MN1591) support
prototyping efforts and round
out the family.

Save money, cut power

Pricing for the uCs starts at
less than $7 in quantities of
50,000—not overly high consid-
ering the chips’ memory
capacity, speed and computing
capability. Key architectural
features include 4-level priority
interrupts, table-look-up func-
tion, an 8-bit counter/timer and
an 8-bit serial shift register.

For power, devices in the
MN1500 family need only a
single 5V supply. Moreover,
they can operate in a power-
down mode to minimize
dissipation—data is retained in

Aimed at use in computer peripherals, “smart” instrumentation, high-level industrial
controllers and sophisticated appliances, the MN1500 wC family incorporates
bidirectional 1/0 ports for flexibility in assigning inputs and outputs. On-chip ROM
capacity can range up to 4k bytes; no EPROM version is currently planned. Loop
Count and Indirect Jump are included in the family’s set of 124 standard instructions.

memory by applying power only
to the RAM via the V,, pin.

The necessary tools

Support for the MN1500
family will include prototyping
boards, emulator boards and a
low-cost floppy-disc-based de-
velopment system. The latter
will furnish a resident cross
assembler with editing and
debugging packages and will be
available in November.

The evaluation chip and its
companion expander, which cost
$125 and $20, respectively, are
available from stock. Deliveries
of the MN1542, 1544, 1562 and

1564 depend on the overall
mask-development cycle, which
generally ranges from 6 to 8 wks
after receipt of order.
Panasonic, 1 Panasonic
Way, Secaucus, NJ 07094.
Phone (201) 348-7276.
Circle No 458

JOB
SHOPPING?

Check EDN'’s Career Opportunities
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e world’s best
floppy disk pnntmller.

Now there are two ways to get the simplicity, power and flexibility of our
floppy disk controller: NEC’s uPD765 chip, or the BP-2190 board from
NEC Microcomputers.

The innovative uPD765, developed and introduced by NEC, has
become an industry standard and will soon be second-sourced by a
U.S. semiconductor company. It’s simple to build into your system,
because the standard 40-pin, +5V design is totally compatible ;
with IBM single- or double-density format floppies and 5%"
mini-floppies, as well as standard 8" drives.

It's powerful too, executing 15 complex commands including
many subroutines usually found in a disk handler software
package. Plus it controls up to four double-sided drives.

And the 765 gives you unequalled flexibility in programming
your controller system through such commands as Multi-Sector
Reads and/or Writes, Track Formatting, and Multiple Drive Seeks.
It gperates in either DMA or interrupt-driven mode, and interfaces
to all popular microprocessors, including our wuPD8080AE
uPD8085A and uPD780 (Z80™).

For board applications, you get all the capabilities above and
more. The BP-2190 board includes the 765 and 48K of dual-
ported RAM (utilizing NEC’s uPD416), along with priority
and refresh logic. Disk-to-RAM transfers are under DMA control

R e O ¢ e e et e e e e R )

Controller Chip REPS: Action Unlimited, Arlington, TX, Spring, TX; Cerco, San Diego, CA; Contact Sales, Inc., Burlington, MA; D/Z Associates, Inc., Denver, CO;
Electronic Innovators, Inc., Minneapolis, MN; Eltron, Phoenix, AZ; HLM Assoc., Torrington, CT, Northport, NY, Parsippany, NJ; Imtech, Inc., Cleveland, OH, Dayton,
OH; K-Mar Enginerering & Sales, Inc., Grandview, MO; Kaytronics Limited, Ville St. Pierre, QUEBEC, Concord, ONTARIO, Surrey, BRITISH COLUMBIA; L & M
Associates, Pikesville, MD, Montpelier, VA; Harry Nash Associates, Willow Grove, PA; R.C. Nordstrom & Company, Lathrup Village, MI; Perrott Associates, Inc., Fort
Lauderdale, FL, Clearwater, FL, Orlando, FL; Santana Sales, Costa Mesa, CA; Stone Component Sales, Waltham, MA; Technology Sales, Inc., Palatine, IL; Trident
Associates, Inc., Sunnyvale, CA; Tri-Tronix, Albuquerque, NM; Tri-Tronix, NW., Mercer Island, WA; 20th Century Marketing, Inc., Huntsville, AL, Knoxville, TN; Wolff's
Sales Service Company, Raleigh, NC.

DISTRIBUTORS: Almo Electronics Corp., Philadelphia, PA, Baltimore, MD; Bell Industries, Bellevue, WA; Century Electronics, Albuquerque, NM, Wheatridge, CO,
Salt Lake City, UT; Diplomat/Westland, Inc., Sunnnale, CA,; Diplomat/Southland, Inc., Clearwater, FL; Diplomat/Lakeland, Inc., Elk Grove Village, IL; Diplomat/IPC
of Mass., Chicopee Falls, MA; Diplomat, Holliston, MA; Diplomat/Northland, Inc., Farmington, MI; Diplomat/Electro-Com Corp., Minneapolis, MN; Diplomat/St. Louis,
Inc., St. Louis, MO; Diplomat/IPC Corp., Totowa, NJ, Mt. Laurel, NJ; Diplomat Electronics Corp., Woodbury, NY; Diplomat/Alta-Land, Inc., Salt Lake City, UT; Future
Electronics Corp., Montreal, QUEBEC, Downsview, ONTARIO, Ottawa, ONTARIO, Natick, MA; Hughes-Peters, Inc., Cincinnati, OH, Columbus, OH; Intermark Elec-
tronics, Sunnyvale, CA, Santa Ana, CA, San Diego, CA; KA Electronics, Dallas, TX ; Kent Electronics, Houston, TX; G.S. Marshall, Sunnyvale, CA, Canoga Park, CA,
El Monte, CA, San Diego, CA, Phoenix, AZ; Marshall Industries, Farmingdale, NY, Wallingford, CT; Milgray Electronics, Inc., Freeport, NY, Orange, CT; Quality Com-
ponents, Austin, TX, Houston, TX, Dallas, TX; Reptron Electronics, Inc., Livonia, MI, Columbus, OH; gesco/RaIeigh, Raleigh, NC; Semiconductor Specialists, Inc.,
Chicago, IL, Burlington, MA, Farmington, MI, Minneapolis, MN, Hazelwood, MO, Pittsburgh, PA, Dallas, TX, Milwaukee, WI; Sterling Electronics, Phoenix, AZ, Santa
Clara, CA, San Diego, CA, N. Hollywood, CA, Baton Rouge, LA, Waltham, MA, Albuquerque, NM, Dallas, TX, Houston, TX, Tukwila, WA; Summit Distributors, Inc.,
Buffalo, NY; Summit Elec. of Roch., Inc., Rochester, NY; Western Microtechnology, Cupertino, CA.
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with the works.

which keeps host processor overhead to a minimum. And mixed

densities and sizes are handled with ease. All of this on a single

ready-to-run board that plugs directly into a Multibus™ system—

and we'll supply the software drivers, too.

' : The uPD765 chip, or the BP-2190 board. Either way, it’s the

........ 0 S (g 3 world’s best floppy disk controller. Backed by full documentation,

""""" IS - e e o \ testing, and engineering help for specific application problems.

§ & = o) S For more information, attach your business card or letterhead

R Lsemaemem e\ A ; to this page and send to NEC Microcomputers, Inc., 173

‘ \ Worcester Street, Wellesley, MA 02181. Or contact the

R - regional office near you. WESTERN REGION OFFICE:

"""" A 3 3 Orange, CA at (714) 633-2980; EASTERN REGION

) , \ OFFICE: Melville, NY at (516) 293-5660; MID-

""" | LA 22\ WESTERN REGION OFFICE: Des Plaines, IL at

(312) 298-7081; SOUTHERN REGION OFFICE:
Dallas, TX at
(214) 980-6976.

™ Z80 is a trademark of Zilog Corporation.
™ Multibus is a trademark of Intel Corporation.

ha }X\X\b\ :

Wk

=\

E

S NEC Microcomputers, Inc.

Controller Board REPS: Action Unlimited, Arlington, TX, Spring, TX; Cerco, San Diego, CA; Contact Sales, Inc., Burlington, MA.; D/Z Associates, Inc., Denver,
CO; Electronics Innovators, Inc., Minneapolis, MN; Eltron, Phoenix, AZ; Kaytronics Limited, Ville St. Pierre, QUEBEC, Concord, ONTARIO, Surrey, BRITISH CO-
LUMBIA; Santana Sales, Costa Mesa, CA; Trident Associates, Inc., Sunnyvale, CA; Tri-Tronix, Albuquerque, NM; Tri-Tronix, NW., Mercer Island, WA.
DISTRIBUTORS: Aimo Electronics Corp., Philadelphia, PA, Baltimore, MD; Bell Industries, Bellevue, WA; Century Electronics, Albuguerque, NM, Wheatridge, CO,
Salt Lake City, UT; Diplomat/Westland, Inc., Sunnnale. CA; Diplomat/Southland, Inc., Clearwater, FL; Diplomat/Lakeland, Inc., Elk Grove Village, IL; Diplomat/IPC
of Mass., Chicopee Falls, MA; Diplomat, Holliston, MA; Diplomat/Northland, Inc., Farmington, MI; Diplomat/Electro-Com Corp., Minneapolis, MN; Diplomat/St. Louis,
Inc., St. Louis, MO; Diplomat/IPC Corp., Totowa, NJ, Mt. Laurel, NJ; Diplomat Electronics Corp., Woodbury, NY; Diplomat/Alta-Land, Inc., Salt Lake City, UT; Future
Electronics Corp., Montreal, QUEBEC, Downsview, ONTARIO, Ottawa, ONTARIO, Natick, MA; Hughes-Peters, Inc., Cincinnati, OH, Columbus, OH; Intermark Elec-
tronics, Sunnyvale, CA, Santa Ana, CA, San Diego, CA; KA Electronics, Dallas, TX; Kent Electronics, Houston, TX; G.S. Marshall, Sunnvale. CA, Canoga Park, CA,
El Monte, CA, San Diego, CA, Phoenix, AZ; Marshall Industries, Farmingdale, NY, Wallingford, CT: Milgray Electronics, Inc., Freeport, NY, Orange, CT; Quality Com-
ponents, Austin, TX, Houston, TX, Dallas, TX; Reptron Electronics, Inc., Livonia, MI, Columbus, OH; Resco/Raleigh, Raleigh, NC; Semiconductor Specialists, Inc.,
Chicago, IL, Burlington, MA, Farmington, MI, Minneapolis, MN, Hazelwood, MO, Pittsburgh, PA, Dallas, TX, Milwaukee, WI; Sterling Electronics, Phoenix, AZ, Santa
Clara, CA, San Diego, CA, N. Hollywood, CA, Baton Rouge, LA, Waltham, MA, Albuquerque, NM, Dallas, TX, Houston, TX; Tukwila, WA; Summit Distributors, Inc.,
Buffalo, NY; Summit Elec. of Roch., Inc., Rochester, NY; Western Microtechnology, Cupertino, CA.
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Tektronix has the OEN
a success. At prices te

Choose the performance you
need at the price that’s right.

From low-cost X-Y displays to
video displays to cameras and ac-
cessories, Tektronix delivers solid value
for your display dollar - the kind of value
that can mean a competitive edge for
you. And of course we've got OEM and
quantity purchase discounts. That's an
important edge, too.

Courtesy of Optical Electronics Inc.

Order mechanical
packaging to fit your
designs.

Need packaging for your custom
electronics circuitry? Tektronix has it. It
saves you valuable time and money on
mechanical designs, tools, and dies. Plus
it helps you get your products to market
more quickly. Select full horizontal rack
width or vertical double height packaging
in a clean, contemporary configuration.
This lets you combine your custom
electronics circuitry with Tektronix
displays. And, you can order different
combinations of handle, feet, and covers
for stand-alone designs. Or, choose a
basic display that easily mounts into your
system. Your custom electronics plus our
ready made packaging will give your
instruments a solid professional look, too.

And rely on Tektronix
for service and support. a

When you choose Tek-
tronix, you'll benefit from a work-
ing relationship that lasts long
after the contract is signed.
You can work closely with our




lisplays to make you
make you compeétitive.

specially trained Applications Engineers.
They'll help you choose just the compo-
nents you need for your special ap-
plications and help solve even
your toughest interface prob-
lems. You'll get fast, re-
sponsive service from over
46 Centers in the U.S.
alone, plus repair
facilities in many coun-
tries abroad. And for the
long term, you can't beat
Tektronix support in serv-
ice and parts availability.

Interested in setting up a
partnership for success with the Display
Components leader?

For a demo, loaner or literature,
call Tektronix, toll free at:
1-800-547-1512. In Oregon:
644-9051. Or write: Tektronix, Inc.,
P.O. Box 500, Beaverton, Oregon
97077, Delivery Station 76-260.

Tektronix

COMMITTED TO EXCELLENCE

For Technical Data Circle no. 62.
For Demonstration Circle no. 63.

For immediate action dial our toll free automatic answering service 1-800-547-1512







Now! 20MHZz
monolithic
10-9-& 8-bit
D/A converters

(And they’re glitchless?)

(an inch or more shorter than others)
and requires only 500mW (vs. 2-5
watts for module types).

The new DACs from TRW: they
leave no reason to delay going
monolithic. Not even price: 10-bit
(TDC-1016J-10) is $98 in 100 lots;
9-bit (TDC-1016J-9) is $51; 8-bit
(TDC-1016J-8) is $38.They're in
stock at Hamilton /Avnet.

For immediate information,

Only TRW offers you all these features
ina DAC.

Signal conversion is a guaranteed
20 megasamples/sec. Best rate yet
for a monolithic 10-bit DAC.

*QGlitches are barely measurable.
Lessthan 100 picovolt-second on
average. Internal input registers erase
the need for any resampling.

Our DACs are compatible with
TTL and single-ended or differential

ECL. And handle a variety of inputs:

2'scomplement,inverted 2's, or binary.

A unique output clocking option
offers the ability to terminate the
output clock at any time. It can be
strobed with an independent clock.

A 1V/75 ohm output directly drives
a load without an op amp or buffer.

For convenience, we included a
Force High/Force Low control for
calibration. It gives you full scale or
zero output without changing digital
input.

Physically, our monolithic/bipolar

DACs in their 40-pin DIP demand less.

They take up only a 1% -inch square

TRW keeps you ahead in
digital signal processing

call 213/535-1831 or send the
coupon.

[ B B B ]
TRW LSI Products

An Electronic Components Division of TRW Inc.

P.0.Box 1125
Redondo Beach, CA 90278

Please send me data sheets on the
D/A converter series TDC-1016J.

Name

Company

Div/Dept Mail Code
Address
City
State Zip
EET-12 8

TRW/ s probucTs

ANOTHER PRODUCT OF A COMPANY CALLED TRW

For more information, Circle No 55



ol ay%o

—uu--u‘f‘g “.

And say hello to Fluke’s
family of True RMS
Digital Voltmeters at
analog prices. The ad-
vantages of a digital
voltmeter’s speed and
accuracy have finally
come to wideband true
rms measurements.
Thanks to an exclusive
Fluke-designed micro-
electronic chip, you can
now make true rms measure-
ments with an ease never before
possible—and starting at just $1095*.

Try this on your old analog meter.
Each model boasts an autoranging
LED display of volts (32 digits) or dB
(4% digits) with 0.5% midband accur-
acy. An exclusive “dial-a-reference” fea-
ture lets you match the instrument’s
dBm reference to the impedance of the
system you're working with. The
resultant direct reading of dBm eli-
minates time consuming calculations.
With the relative dB feature, you can
set the existing dB reading to zero
establishing the input voltage level
as the dB reference. Subsequent
readings will be indicated as =dB. All
with ac or ac+dc input coupling.

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

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

*U.S. Prices Only

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

The 8922A, newest in the series,
includes design enhancements for
both audio measurements (with
specifications to 2 Hz) and rf
applications (with an
11 MHz, 2 mVrange).
%1 Selectable 200 kHz
¥ }| filtering enhances
audio performance
by eliminating
§ unwanted high
e frequency noise.

=@ Latch them to-
¥ gether, then put them
X on the bus. Each
{EEES.ES 8920-Series Voltmeter
is housed in the exclusive Fluke por-
table test instrument package. This
system allows convenient stacking and
latching of multiple instruments for
unrivaled transportability. And by

k7§

oodbye to your
g RMS Voltmeter.

adding the new 1120A

Translator, with appropriate
instrument options. you
can make your new
voltmeter IEEE-488
compatible.

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

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

For technical data Circle # 57.

R

P -

IN THE U.S. AND NON-

EUROPEAN COUNTRIES:

John Fluke Mfg. Co., Inc

P.O. Box 43210 MS #2B
Mountlake Terrace, WA 98043
(206)774-2481

Telex: 32-0013

7 I'd like a demonstration.

IN EUROPE:
Fluke (Holland) B.V.
P.O. Box 5053, 5004 EB
i The Netherlands
3

Telex: 52237

] Please send me information on
8920-Series True RMS Voltmeters.
1 Please send 1120A IEEE-488 Translator

information.
Name

Title

Company

Address

City

Telephone ( )

EDN 9/79

Mail Stop

State Zip




uComputerist Corner

6502 routines aid debugging

Don Shapiro
American Electronic Laboratories, Lansdale, PA

The 6502 Single Step (Fig 1) and Trace (Fig 2)
programs presented here can save many hours of
debugging time by permitting software debugging in
a controlled environment. With them, program
errors can be detected and corrected efficiently
without reloading a program after each error.

The Single Step program permits execution of any
software one opcode at a time. After the execution of
each opcode, the routine displays the address of the
next one. In this manner, software execution can be
observed and terminated when an error is detected.
This nondestructive software testing permits error
correction without inadvertent modification of other

memory locations.

Under Trace program control, a sequential record
or history of program execution is made available for
display. By examining the “trace,” you can detect
improper branches or exits from loops and monitor
loop durations. Bugs are quickly located because
intermediate steps of the trace can be overlooked.

Using breakpoints. You can use the breakpoint
opcode (00) of the 6502 in conjunction with the
Single Step or Trace programs to produce powerful
troubleshooting tools. Single Step and Trace normal-
ly make each user-executed opcode available for
display. But by placing breakpoints in the user
program, you can display just the opcodes following
those breakpoints. Because only critical opcodes
appear, rapid examination of program branches and
loops is possible.

For example, consider inserting breakpoints into

HEX HEX
ADDRESS CODE LABEL OPCODE OPERAND COMMENTS
0000 Low NEXT ADDRESS LOW
0001 HIGH NEXT ADDRESS HIGH
00E2 USER L FIRST ADR USER LOW
00E3 USER L FIRST ADR USER HIGH
00E4 SP STACK POINTER STORAGE
NMI/IRQ 48 PHA PUSH A ON STACK
8A TXA EXCHANGE X AND A
48 PHA PUSH X ON STACK
98 TYA EXCHANGE Y AND A
48 PHA PUSH Y ON STACK
BA TSX PUT STACK POINTER INTO X
BD 0501 LDA 0105,X GET OPCODE ADR LOW
85 00 STA Low STORE OPCODE ADR LOW
BD 06 01 LDA 0106,X GET OPCODE ADR HIGH
8501 STA HIGH STORE OPCODE ADR HIGH

HEX HEX
ADDRESS CODE LABEL OPCODE OPERAND COMMENTS
86 E4 STX SP STORE STACK POINTER
38 sC SEC SET CARRY
BO FD BCS SC JUMP BACK TO SET CARRY
NEXT A6 E4 LDX SP GET STACK POINTER
9A TXS PUT X INTO STACK POINTER
68 PLA GET Y FROM STACK
A8 TAY PUT AINTO Y
68 PLA GET X FROM STACK
AA TAX PUT A INTO X
68 PLA GET A FROM STACK
40 RTI EXECUTE NEXT USER OPCODE
INITIALIZE A2FF LDX #,FF PUT FF INTO X
9A TXS PUT X INTO STACK POINTER
6C E2 00 JMP (USER L) JUMP TO USER PROGRAM

Fig 1—Single Step goes anywhere in memory for breakpoint operation. Opcode operation requires memory locations controlled by

a chip select not common to the application program.

HEX HEX

ADDRESS CODE LABEL OPCODE OPERAND COMMENTS

00EO STL START TRACE LOW
00E1 STH START TRACE HIGH
00E2 USER L FIRST ADR USER LOW
00E3 USER H FIRST ADR USER HIGH
00E4 TL TRACE LENGTH
00ES5 TC TRACE COUNTER
00E6 RL OPCODE REFERENCE LOW
00E7 RH OPCODE REFERENCE HIGH
NMI/IRQ 48 PHA PUSH A ON STACK
8A TXA EXCHANGE X AND A
48 PHA PUSH X ON STACK
98 TYA EXCHANGE Y AND A
48 PHA PUSH Y ON STACK
BA TSX PUT STACK POINTER INTO X
A4 ES LDY TC GET TRACE COUNTER
BD 0501 LDA 0105,X GET OPCODE ADR LOW
91 EO STA (STL),Y STORE ADR LOW IN TRACE
85 E6 STA RL SET UP OPCODE REF LOW
BD 06 01 LDA 0106,X GET OPCODE ADR HIGH
cs INY BUMP TRACE COUNTER
91 EO STA (STL),Y STORE ADR HIGH IN TRACE
85 E7 STA RH SET UP OPCODE REF HIGH

HEX HEX

ADDRESS CODE LABEL OPCODE OPERAND COMMENTS

84 E5 STY TC STORE TRACE COUNTER

A0 00 LDY #,00 SET Y TO 00

B1 E6 LDA (RL),Y GET OPCODE

A4 E5 LDY TC GET TRACE COUNTER

c8 INY BUMP TRACE COUNTER

91E0 STA (STLL,Y  STORE OPCODE IN TRACE

cs INY BUMP TRACE COUNTER

84E5 STY TC STORE TRACE COUNTER

C4E4 CPY L TRACE LENGTH EXCEEDED?

10FE  OVER BPL OVER BRANCH IF YES

68 PLA GET Y FROM STACK

A8 TAY PUT A INTO Y

68 PLA GET X FROM STACK

AA TAX PUT A INTO X

68 PLA GET A FROM STACK

40 RTI EXECUTE NEXT USER OPCODE
INITIALIZE A2 FF LDX #FF PUT FF INTO X

%A TS PUT X INTO STACK POINTER

A9 00 LDA #,00 00 INTO A

85 E5 STA TG A INTO TRACE COUNTER

6C E2 00 JMP (USERL) JUMP TO USER PROGRAM

Fig 2—For breakpoint operation, Trace can go anywhere in memory. For opcode operation, it must go in memory locations

controlled by a chip select not common to the application routine.
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Check 'em out!
New Burroughs OEM
print mechanisms
and heads.

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

That's right. For the first time ever, Burroughs offers to OEM’s our line of
dependable, low-cost, dot matrix print heads and printer mechanisms. The
print head options include 90, 120 or 180 cps operation with 7 or 9 pin configuration.
Print mechanisms available with 132 print positions and print speeds to 90 cps.

You can add Burroughs dependability to your product for as little as $80 (PH 119-90 print
head) or $270 (PM 100 Series print mechanism) in 100 quantity. They're worth looking into. Call
or write for low evaluation unit prices and detailed specifications.

Burroughs OEM Marketing Corporation, P.O. Box 1226, Plainfield, NJ 07061, (201) 757-5000.
In Europe, High Street, Rickmansworth Hertfordshire, England. Telephone 70545.

Burroughs

For General Information Circle no. 58
For Detailed Specifications Circle no. 59



uComputerist Corner

+5V
e
1k 74145
CETO 4| BCD-TO-DECIMAL
1024-BYTE DECODER
RAM
i 7417 X PAGES
1 ICy
6502 0-00, 01, 02, 03
- 1-04, 05, 06, 07
SYNC 2-08, 09, OA, OB
3-0C, 0D, OE, OF
4-10, 11, 12, 13
5-14, 15, 16, 17
NMI 6-18, 19, 1A, 1B
5 7-1C, 1D, 1E, 1F
+5V 8-20, 21, 22, 23
+5V | 9.024 25 26, 27
B s, OFF 7400 1K
1
0—0@_ 11
SINGLE b
STEP
ABy 15 A
ABy; 14
BUFFERED | — 18
ADDRESS BUS ) ABrz 13 e
A&31ZD

Fig 3—Circuit modifications are required for opcode/Single
Step and opcode/Trace operation. Add IC, and S; to your existing
design; IC; is needed only when RAM is limited to 1024 bytes.

program loops and at each loop exit; Trace or Single
Step then indicates an entire loop path with a
particular loop exit. Realize, though, that Single
Step or Trace will cause the program to resume
execution at the breakpoint location plus two bytes.
Thus, when a breakpoint is inserted in the user
program, the byte following the breakpoint is
skipped.

Hardware modifications. The breakpoint/Single
Step and breakpoint/Trace programs just described
require no hardware modifications; you can use these
powerful debugging tools on virtually any 6502-
based computer. However, the opcode/Single Step
and opcode/Trace programs require minor circuit
modifications. The circuit shown in Fig 3 generates a
nonmaskable interrupt (NMI) each time a user
opcode is fetched and disables NMIs when the
opcode/Single Step and opcode/Trace programs
execute. Circuit operation depends on the 6502’s
generating sync each time an opcode is fetched. The
opcode/Single Step and opcode/Trace programs run
at any memory location with a chip select different
from the memory location of the application pro-

gram,
In a system with only 1024 bytes of memory, ICs

(C  Nmauze

Y

INITIALIZE
STACK

4
JUMP TO

USER
PROGRAM

______ .

{- INTERRUPT

GENERATED BY
EXECUTION OF
USER PROGRAM

_______ q—————
|

START
C il )

ON STACK

4

GET NEXT
OPCODE ADDRESS
AND STORE
IN ADDRESS

| 0000, 0001

RETURN STACK
POINTER

STACK—A,
X AND Y

'

RETURN FROM
INTERRUPT
(EXECUTE NEXT
USER OPCODE)

[(————————

Fig 4—The Single Step routine allows the application program to
run until it encounters a breakpoint or until fetching an opcode
generates an interrupt. The dashed lines show the 6502's
response to interrupts.
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Dialight is the first place to look. We can help you do
more with LEDs...because we've done more with them.

Discrete LEDs come in a variety of sizes, shapes,
colors (red, yellow, green in clear or diffused), with or
without built-in resistors.

Low cost logic state fault indicators for trouble
shooting complex circuits. Designed for close density
PC board mounting.

High-brightness bi-color LEDs (red/green) suit-
able for go/no-go situations. Designed with unique

lenses for the extra visibility you'll want for your most
critical applications.

Snap-in mounting LED indicators reduce labor
cost. Available in red, yellow or green with or without
built-in resistors.

Whatever you need in LEDs, Dialight's probably
got it already. For your free 60-page selector guide and

e o o' MALIGHT

tact us today. A North American Philips Company

Dialight meets your needs.

Dialight, 203 Harrison Place, Brooklyn, N.Y. 11237 (212) 497-7600
For more information, Circle No 64



uComputerist Corner

allows the Single Step and Trace programs to be
loaded on page 03, and executed as if they were on
page 27,¢. NAND gate IC, feeds NMI through switch
S; whenever opcodes are fetched from any pages
except 24y, 255, 26, and 27,. IC, is a decoder
configured to decode the 10,240 bytes of memory
1024 bytes at a time.

Using Single Step. The flowchart shown in Fig 4

START
C INITIALIZE )

INITIALIZE
STACK POINTER

AND
TRACE COUNTER

JUMP TO
USER
PROGRAM

Y

INTERRUPT

i GENERATED

LE BY EXECUTION
OF USER PROGRAM

|
|
Y

START
NMI/IRQ

l ON STACK
GET NEXT
OPCODE ADDRESS

AND STORE IN
TRACE RECORD

!

GET NEXT
OPCODE
AND STORE IN
TRACE RECORD

JUMP
LOOP

FROM STACK

!

RETURN FROM
INTERRUPT
(EXECUTE NEXT
USER OPCODE

T
|
SR |

Fig 5—The Trace program allows the application program to run
and keeps a record of every opcode and address or the opcode
and address following every breakpoint.
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521-9173

521-9165

f 521 SERIES T-1% LEDs for
maximum front panel density. Mounting clips
available for easy panel mounting. High luminous
intensity, low cost, Vibration/shock resistant.
Solid state for long life. Wide viewing angles.

559 SERIES MOUNTS IN 0.250” HOLE
0.300"

0625" e
i o | | 0,050 e

i

0" max

S

0.190" pia.

SNAP-IN MOUNT —r_]'g ':-( <~ 0.050" ReF
]

MIN.

558 SERIES MOUNTS IN 0.156” HOLE

558 and 559 SERIES Avail-
able in red, green or yellow LEDs, with and without
integral current limiting resistors. Snap-in mount-
ing requires no additional hardware. Straight
terminals suited for wire-wrapping and/or solder-
ing. Low power requirements—15 to 20mA. High
brightness versions also available. Red, in 1000-
lot quantities each.

558-0101-001. .$.33 559-0101-001. .$.33

559 SERIES
MOUNTS IN 0.250” HOLE 4

0.625"
MAX.
0.210" max

0.281" oA §
Y

C)J 0.190" oia
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SNAP-IN MOUNT

558 SERIES \
MOUNTS IN 0.156"” HOLE

] 558 and 559 SERIES Avail-
able with 6” wire leads, these red, green or yellow
LEDs are designed for quick positive insertion in
0.031” to 0.062” panels. Compact design allows
high density packaging. High brightness versions
also available. Red, in 1000-lot quantities each.

558-0101-003. .$.71 559-0101-003. .$.71
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describes the operation of the Single Step program.
To use this routine:

Operate switch S, (in Fig 3) to the Single Step
position for opcode operation or the Off position
for breakpoint operation.

Set the interrupt vector to the address you have
assigned to NMI for opcode operation or to IRQ
for breakpoint operation (see Fig 1). (Note:
NMI interrupt-vector addresses are FFFA
(low byte) and FFFB (high byte). IRQ
interrupt-vector addresses are FFFE (low
byte) and high FFFF (high byte).)

Insert your application-program starting ad-
dress into 00E2 and 00E3 (see Fig 1).

Set the reset vector to the address you have
assigned to Initialize and execute the Single
Step program. (The reset vector is at FFFC
and FFFD.)

Examine the address of the next application
opcode in 0000 and 0001.

Change the reset vector to the address you
have assigned to Next (see Fig 1); then execute
Single Step once for each user opcode. Continue
to examine 0000 and 0001 for the address of the
next user opcode.

Using Trace. The flowchart shown in Fig 5
describes the operation of the Trace routine. To use

Trac

(CH

Operate switch S; to the Single Step position for
opcode operation or the Off position for
breakpoint operation.
Set the interrupt vector to the address you have
assigned to NMI for opcode operation or to IRQ
for breakpoint operation (see Fig 2). (Note:
NMI interrupt-vector addresses are FFFA
(low byte) and high FFFB (high byte). IRQ
interrupt-vector addresses are FFFE (low
byte) and FFFF (high byte).)
Insert your application-program starting ad-
dress into 00E2 and 00E3.
Insert trace length into 00E4 and trace starting
address into 00E1; trace length cannot exceed
TF .
Set the reset vector to the address you have
assigned to Initialize (see Fig 2) and execute the
Trace program.
Examine the trace record at the Trace starting
address; it’s formatted in a repetitive address
low-byte, address high-byte and opcode format.
EDN

The Quiet Printer
Telpar’s 48-Column
PS-48E. .. $380.00"

KEY FEATURES INCLUDE:

¥ Microprocessor controlled

W Versatile interface (no added charge)
Serial: RS-232C, 20 mil loop, or TTL
Parallel: TTL interactive

M Upper/lower case, 96 ASCII characters

W Throughput rate — 24 characters per second

M Signalling rates
Serial mode: 110 or 300 Baud
Parallel mode: up to 960 cps

B Automatic carriage return and line feed

M Thermal printing, no ribbons or ink

Celpar, ine.

“In quantities of 100 .. ..... $380.00
Singlequantity .......... ... ... i $465.00

For more information contact Telpar, (214) 233-6631,
4132 Billy Mitchell Road, Box 796, Addison, Texas 75001.
Telex: 73-7561 (TELESERV) DAL.

For more information, Circle No 65
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EDN Software Note #35

6502 routine multiplies signed numbers

Arch D Robison
Lionville, PA

While there are many uses for the multiplication of
signed numbers, most 8-bit wPs do not have a
multiply instruction. The obvious way to perform a
wP signed multiplication is to multiply the absolute
values of the factors and attach the appropriate sign
to the product. The routine presented here avoids
stripping and reattachment of the sign and results in
30% less code and a 10% faster worst-case run time
for the 6502 wP.

The basic multiplication loop (TEST through
SHIFT in the figure) works by shifting bits and
adding partial products to obtain the final product,
much like base-10 arithmetic performed by hand.
Because partial products are always the products of
one bit in the multiplier and the multiplicand byte,
they will always be either 0 or the multiplicand

PLIER =300 Multiplier- J in text
CANL =$01 Multiplicand- K in text
PROL =$02 Low byte of product

Enter with multiplier in A.

0200 85 00 MPY STA PLIER Store multiplier.

0202 4A LSR A Shift out first bit of multiplier.
0203 85 02 STA PROL Store in low byte of product.

0205 A9 00 LDA #$00 Clear high byte of product

0207 A0 07 LDY #3507 Initialize loop.

0209 90 03 TEST BCC SHIFT Test multiplier bit.

020B 18 CLC If 1, add multiplicand

020C 65 01 ADC CAND to partial product.

020E 6A SHIFT ROR A Shift product and shift in possible
020F 66 02 ROR PROL E:arry from multiplicand addition.
0211 88 DEY Repeat loop until all 7 lower bits
0212 DO F5 BNE TEST of multiplier are tested.

0214 90 06 BCC ADJUST Test last bit of multiplier.

0216 E5 01 SBC CAND If 1, subtract multiplicand.

0218 6A ROR A Complement carry, since the 6502
0219 49 80 EOR #$80 defines borrow as the complement
021B 2A ROL A of the carry flag.

021C 6A ADJUST ROR A Shift product once more and shift in

021D 66 02 ROR PROL possible borrow from subtraction.
021F A4 01 LDY CAND Test sign of multiplicand.

0221 10 03 BPL EXIT If multiplicand is negative,

0223 38 SEC then subtract multiplier from
0224 E5 00 SBC PLIER high byte of product.

0226 60 EXIT RTS Return from routine with high byte of

product in A and multiplicand in Y.

Program lengtht 39 bytes

Times 178 clock cycles for worst case
138 for best case

158 average for random factors

By unrolling the loop of this 6502 signed-multiplication
routine, you can cut execution time to 122 clock cycles.

shifted over the appropriate number of spaces. Here,
instead of moving the multiplicand to the left, the
product is shifted to the right. The carry from the
partial-product addition is shifted into the product.

To restate the preceding witcheraft: Suppose that
JXK=R, where J and K are 8-bit signed numbers
(2’s complement) and R is a 16-bit signed number (2’s
complement). J is broken into two binary numbers:
JL, the lower seven bits, and JS, the sign bit. By the
nature of 2's-complement arithmetic, J=JL—
JSx2'. Consider the two possible cases for K:

1. If K=0, KxJ=(KxJL)-Kx(JSx27). All that’s
needed here is an unsigned multiplication of K and
JL. If JS=1, then Kx27 (K shifted left seven times)
is subtracted from the product.

2. If K<0 and K is interpreted as an unsigned
binary number, the apparent value will be K+25
Thus, the product of J and the apparent value will be
I XK)+J %28, To get the actual result, J x2¥ must be
subtracted from this product—a process that’s
equivalent to subtracting J from the high-order byte.

Note that because the range of the factors is —128
to +127, the range of the product is —16,256 to
+16,384. Because the range of 16-bit 2’s-complement
numbers is —32,768 to +32,767, you can safely add
two products without overflow unless all four factors
are —128.

Additionally, note that you can reduce the average
multiply time to 122 clock cycles if you “unroll” the
loop and write it out “in line.” Although this process
increases program length to 82 bytes, it might prove
worthwhile if time must be saved. EDN

NEXT TIME

EDN’s September 20th issue will feature a
Special Report on pots and trimmers, plus
useful and informative articles on
e Applications of a new superfast dual Nor-
ton amplifier
¢ Indexing computer-stored data by means
of hash-coding techniques
e The analysis of motor-heating conditions
e The basics of serial data communication
e The proper application of low-frequency
bypassing in power-supply design

... and much more. Don’t miss it!
EDN: Everything Designers Need
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Wescon/[79 —

Focusing on the latest products and system innovations,
this year's show demonstrates the continued interest in P
versatility, instrument developments and more.

The next generation of LS| devices—

exemplified by a member of Fairchild’s

0 8-bit ECL family in a 68-pin

ess package—will be discussed in

Wescon/79 session 2: “Bipolar LS| for
Microprogrammed Machines.”

William Twaddell, Western Editor

The theme is “Gateway to the Eighties.” The place is
San Francisco. And the technical sessions at Wescon
this year will focus on electronics as it moves into the
next decade.

Conference subjects will range from designing the
next generation of satellite systems to finding super
solutions to today’s super problems. As in the past, the
lion’s share of papers will cover pP and pC systems.
But now more than ever, promises of “a wP in every
pot” gain credibility as designers acquire the necessary
information for integrating these devices into their
products.

Four of the many sessions of particular interest are:

Picosecond Electronics—If picosecond devices
are here now, can femtosecond units be far

120

behind?
Bipolar LSI for Microprogrammed Machines—
Nanoseconds are turning into picoseconds as
competing technologies and architectures vie for
designers’ attention.
Semicustom Linear and Digital IC Arrays—The
latest improvements in density and functional
architecture are speeding semicustom ICs along
the LSI highway.
IEEE-488: Where Will the Bus Stop Next?—
Taking increased advantage of wP control, the
GPIB is getting smarter and solving its
problems—but where is the standard ultimately
heading, and who is taking it there?
Other Wescon discussions will tell you how to design
bubble memories into systems, explain how uwPs can aid
handicapped learners, describe uses of acoustic imaging
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Breaking ground
for tomorrow’s designs

WESCON/79 PROFESSIONAL PROGRAM
HOTEL ST FRANCIS HYATT ON UNION SQUARE
GRAND BALLROOM COLONIAL ROOM CALIFORNIA WEST PLAZA SQUARE EAST PLAZA SQUARE WEST CONFERENCE THEATRE
TUES 1. PRACTICAL TECH- 2. BIPOLAR LSI FOR 3. RECENT ADVANCES IN 4. SUPER SOLUTIONS TO 5. SATELLITE SYSTEMS 6. MICROCOMPUTERS AID
SEPT 18 NIQUES FOR MICROPROGRAMMED PACKET SWITCHING SUPER PROBLEMS FOR THE NEXT DECADE THE HANDICAPPED
10:00 AM INTERFACING MICRO- MACHINES LEARNER
T0 COMPUTERS TO THE
12:30 PM REAL WORLD
TUES 7. PROGRAMMABLE 8. IEEE LIFE MEMBER 9. MEMORIES FOR THE uP 10. TOPICS IN DIGITAL SPECIAL SESSION
SEPT 18 DEVICES: NEW TOOLS HISTORICAL SESSION AGE IMAGE PROCESSING IEEE REGION VI
2:00 PM FOR LOGIC DESIGNERS STUDENT PAPER
T0 COMPETITION
4:30 PM
WED 11. DEVELOPMENT 12. BATTERIES FOR 13. SEMICUSTOM LINEAR 14. COMPUTER SECURITY 15. PICOSECOND
SEPT 19 SYSTEMS: MICROPROCESSOR AND DIGITAL IC ELECTRONICS
10:00 AM UNIVERSAL OR SYSTEMS ARRAYS
TO0 DEDICATED?
12:30 PM
WED 16. COMBINED ANALOG 17. THE IMPACT OF NEW 18. HIGH-SPEED, LOW- 19. IEEE-488: WHERE WILL | 20. TECHNOLOGY TRENDS
SEPT 19 AND DIGITAL LSI MICROPROCESSORS COST NUMBER THE BUS STOP NEXT? IN MODERN RADAR
2:00 PM ON DEVELOPMENT CRUNCHERS SYSTEMS
TO SYSTEMS
4:30 PM
THURS 21. THE SINGLE-CHIP 22. MICROCOMPUTERS 23. INTERNATIONAL 24. PROGRAMMABLE 25. SATELLITE TV AND 26. LARGE-SCALE CAD
SEPT 20 MICROCOMPUTERS: AND ENERGY SESSION CALCULATORS THE PRIVATE USER PROGRAMS: PRESENT
10:00 AM WHICH ONE DO YOU CONSERVATION AND FUTURE
TO NEED?
12:30 PM
THURS 27. DESIGNING WITH 28. 16-BIT MICRO- 29. PERSONAL COM- 30. ACOUSTIC IMAGING
SEPT 20 BUBBLE MEMORIES COMPUTER BOARD- PUTERS IN SCIENTIFIC
2:00 PM LEVEL PRODUCTS: AND ENGINEERING
T0 CHARACTERISTICS, APPLICATIONS
4:30 PM APPLICATIONS,
CONFIGURATIONS

have always meant faster or smaller devices—usually
both. For this reason, designers must think in terms of
future requirements and carefully evaluate each
state-of-the-art advance in terms of its limitations as
well as its improvements over previously developed
technologies. Focusing on one such advance, session

and digital image processing and cover such timely
subjects as computer security, energy conservation and
large-scale computer-aided-design (CAD) programs.

Faster than a speeding bullet
In electronics, improvements in the state of the art

complete circuit. Interdesign Inc converts the interconnected layout into a 200 x precision Mylar version (c), which is then used to make masks
that produce the finished chip (d).
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15’s look at “Picosecond Electronics” will allow
designers to evaluate the special considerations neces-
sary when dealing with multigigabit logic. Chairman
Henri Merkelo, director of the Quantum Electronic
Research Lab at the University of Illinois at Urbana-
Champaign, promises a stimulating session with top
people in their respective fields participating.

Dr Robert W Keyes of IBM’s T J Watson Research
Lab, Yorktown Heights, NY, will present the opening
paper, offering a global view of very high-speed
large-scale integrated circuits. He intends to discuss
subjects such as the physics of miniaturization,
technological limitations, suitable materials for LSI and
high-speed circuits, and substrates that provide
minimal attenuation of broad-band signals.

Three other papers in session 15 will examine
specific technologies in the high-speed field. “Gallium
Arsenide FET ICs,” for example, will consider some of
the fabrication and design choices available to those
devices’ producers. The paper’s author, Dr Paul
Greiling of the Research Lab at Hughes Aircraft Co,
Malibu, CA, will discuss such decisions as what type of
starting materials to use, which lithography method
works best and the advantages and disadvantages of
various metallizations. Greiling will also examine the
whys and wherefores of depletion-mode versus
enhancement-mode logic and their configurations.

Silicon is still in the running

Silicon-on-sapphire (SOS) remains the high-speed
hope for a future silicon technology, according to Daryl
Butcher of Rockwell International, Anaheim, CA. His
session 15 paper, “Silicon-on-Sapphire High-Speed
Electronics,” reports propagation delays of less than
500 psec using devices with 2-pm channel lengths and

How would you read a book if
you couldn’'t turn the pages?
What if you couldn't see the
book? How would you even ask
for a book if you couldn’t speak?

These are crucial questions
for many individuals, and until
recently there were very few
answers to them. Wescon
session 6 will explore one of the
most rewarding computer-
application areas, where “Micro-
computers Help the Handi-
capped Learner.”

Dr John B Eulenberg, profes-
sor of computer science and
African languages at Michigan
State University’s Artificial Lan-
guage Lab, will present a paper
on a “uP-based Portable Talking
Computer for the Classroom.”
The device, termed a semanti-

pnC-based devices recapture lost abilities .

A nonspeaking cerebral-palsied student uses his SAL (semantically accessible
language) board to converse with a speech pathologist. Michigan State University's
Artificial Language Lab developed the board.

cally accessible language (SAL)
board, allows its users to print
out or generate spoken English
(or any other language whose
rules have been coded into a
program). While Eulenberg
constructed his magnetic-sensor
SAL board in the form of a lap
tray attached to a wheelchair,
the SAL principle applies to
many input devices—
headsticks, joysticks or touch-
sensitive plates, for example.
As an aid to people with

cerebral palsy or other neurolog-
ical or neuromuscular conditions
who cannot speak, write or use a
standard keyboard (and who are
often preliterate), the SAL board
actually incorporates the rules of
English. As Eulenberg explains,
“The device doesn’'t simply talk,
it has some linguistic structure
driving it.”

To operate the SAL board,
users point in some manner to
symbols on the board, construct-
ing grammatically correct sen-

122

tences. Touched one way, for
example, the device says “| love
you”; touched in the opposite
manner, it correctly changes the
sentence to “You love me.”
Improvements in speaking
machines stem from research-
ers’ desire to place the disabled
learner in a conventional study
environment. “Nonvocal Com-
munication/Control Aids in the
Classroom and the Job Site,” by
Gregg Vanderheiden, director of
the University of Wisconsin’'s
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100-MHz to 1-GHz frequency ranges. The paper also
describes complex analog and digital devices—such as
D/A converters—that put SOS firmly in the high-speed
ballgame.

Commenting on the very high-speed IC (VHSIC)
project proposed by the Department of Defense,
Butcher notes that given the way in which this program
quantifies performance—number of gates times clock
rate divided by chip area in square centimetres—
Rockwell has already produced devices in the desired
10"-to-10® range by utilizing 2-um channel lengths.
And the company is currently fabricating devices with
submicron dimensions.

Josephson does it at 4°K

Dr Wilhelm Anacker, also from IBM’s Watson
Research Lab, will round out session 15 with a talk on
the technology that is most likely to develop some
surprises in the picosecond-electronics field. Tentative-
ly titled “Ultrafast Computing at 4°K,” his talk will cite

the advantages of superconducting Josephson tunnel
junctions in logic and memory circuitry.

Operating at the temperature of liquid helium, such
Josephson devices work at extremely high speeds and
consume very little power. Theoreticians expect
Josephson switching times—which normally equal less
than 10 psec—to drop into the femtosecond (107% sec)
range in future devices. The units’ small size and very
low heat-generation properties combine to permit
extremely dense configurations, thereby shortening
the distances between computing elements. Because
distance is a critical speed-limiting factor at these high
switching rates, such closer packing will help provide
the speed gains required by the next generation of big
computers.

Although researchers have not completely developed
the hardware for a mainframe-sized Josephson ma-
chine, they have worked out many of the details of
low-temperature computing. Anacker will show several
designs and models of Dewar containers—as well as

Trace Research & Development
Center for the Severely Commu-
nicatively Handicapped, will

continue the communication
discussion with a look at
additional improvements.

Communication and control
aids comprise three sections,
says Vanderheiden: input forms,
controllers and output forms.
The input form must match an
individual's capabilities to pro-
vide the fastest means of
inputting information. The opti-
mum controller can initiate a
series of actions from one
command and acts as a buffer to
minimize the speed with which
users must interface with their
environment.

Vanderheiden sees a trend
toward single-unit controllers,
tailored to the individual, that
integrate several output func-
tions. Such controllers cost less
than several specialized ones,
lighten wheelchair load and
permit the use of one control
movement—the one the user
does best—to control all actions.

To accelerate communica-
tions, controllers can output
words or phrases instead of
letters; alternate functions be-
tween communications, wheel-
chair movement or job-site

process control; and automati-
cally handle specific circum-
stances, such as correcting for
the slant in a sidewalk or
performing some job process.
Output forms present perhaps
the most difficult problems to
assistive-device designers. So-
lutions demand a generalized
and easily programmed output
aid—a prosthesis-type device
that adapts to many uses.
Fortunately, the tendency of
unhandicapped persons to build
labor-saving devices continues
to provide the best source of
aids, ideas for aids and—most
importantly—lower prices. At
Wescon, Vanderheiden will
show and comment on available
assistive devices, including a
recently developed communica-
tion control aid termed Autocom.
In a third session 6 paper,
“Toward a Personal Speech-
Output Reading Machine for the
Blind,” Dr Gabriel Groner will
describe the reading needs of
the blind and some design
objectives for machines that
meet those needs. Groner's
company, Telesensory Systems
Inc, Palo Alto, CA, manufactures
devices for this field—including a
video-to-tactile scanner termed
the Opticon—and will produce

the University of Wisconsin's
Trace Center's Autocom.

One recent device improve-
ment Groner can point to as
Telesensory’s program manager
is a voice-output accessory that
reduces the amount of training
previously required for Opticon
utilization. Users originally em-
ployed tactile information to both
interpret images and determine
the location of the device's
camera; this accessory now
eliminates the interpretation
function by converting video
images directly into spoken
words. Groner is now developing
an automatic book-reading
machine that will reduce user
workload even further.

If you are interested in
assistive devices for the handi-
capped, you can find more
information in Communication
Outlook, a quarterly newsletter
that reports on the application of
technology to the needs of
communicatively handicapped
people. Direct any inquiries to
Communication Outlook, Artifi-
cial Language Lab, Computer
Science Dept, Michigan State
University, East Lansing, Ml
48824.
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several types of Josephson chips—and present some of
the facts gleaned from extensive research efforts.

Microprogramming means flexibility

Stepping back from the future and into the present,
session 2, “Bipolar LSI for Microprogrammed Ma-
chines,” will deal with the latest happenings in
high-speed computer logic families. Session chairman
John R Mick of Advanced Micro Devices, Sunnyvale,
CA, has lined up three papers that cover hardware
developments and one that describes software tech-
niques for microprogramming.

In “A High-Performance 16-Bit Microprogrammed
Controller,” Bill Harmon, manager of bipolar pP
systems and applications at AMD, will announce a new
16-bit wP optimized for controller applications. More
than just four 2901s on a chip, the part features
preprogrammed bit-manipulation, bit-handling, merg-
ing and other control-oriented instructions.

Providing designers with information on what he
feels is the next generation of bit-slice machines,
Fairchild’s Paul Chu will focus on the “Design
Philosophy and Architecture of an 8-Bit Microprogram-
mable ECL Bit-Slice Family.” According to Chu, the
flexibility of these bit-slice circuits’ instruction set,
data-path width and system architecture, coupled with
recent advances in bipolar-memory technology, makes
microprogrammed machines increasingly popular with
design engineers.

The image is the message

For most people, the high point
of the acoustic-imaging experi-
ence is in hearing the beep-beep
of sonar on TV programs about
submarines. While this first use
of sound energy for imaging
purposes was important, acous-
tic technology has come a long
way—especially in medical
applications.

As part of session 30's
coverage of “Acoustic Imaging,”
Dr Max Maginness, manager of
advanced development at
Searle Ultrasound, Santa Clara,
CA, will talk about the “Medical
Applications of Acoustic Imag-
ing.” He will comment on some
major technical advances that
have propelled acoustic medical
instruments into the marketplace
in the last 3 or 4 yrs. First
describing the basic technology,
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Digital image-processing techniques developed at the California Institute of
Technology's Jet Propulsion Laboratory show the detail in a muscle-fiber biopsy after
a computer has found, numbered and measured each fiber.

Maginness will then focus on
some particular applications of
video systems, computers and
transducers that suit acoustic
systems.

Acoustically generated pic-
tures of the human body
resemble computer-aided-
tomography (CAT) scans, but
acoustical units achieve their
results in a simpler and more
direct fashion by propagating
ultrasound pulses in three
directions, explains Maginness.
Any acoustic discontinuity in the
tissue then produces echoes of

these pulses.

Because sound travels rela-
tively slowly, acoustic devices
can easily time echoes to
determine relevant distances.
And because a scan’s direction
through the body is known, the
result translates directly into an
image. CAT scanners, by
comparison, gather X-ray-data
projections, which then require
complex reconstructions to form
a picture. CAT units thus cost up
to 10 times more than acoustic
equipment.

Acoustic units provide another

advantage over CAT scanners.
Because different types of
tissue—such as that in the liver
or pancreas—cause characteris-
tic changes in sound-
propagation velocity through the
body, details of the sound’s echo
change with various disease
conditions. Thus, physicians not
only receive an image that
shows the size and geometry of
an organ, they also obtain some
subtle details that indicate
certain disease states. Today,
clinicians have reached the point
of refining acoustic science to
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Chu, a senior applications engineer at the Mt View,
CA firm, notes that ECL is the highest speed logic
family commercially available today—with internal
gate delays for F100K logic typically as low as 0.75
nsec. While explaining the nature of ECL bit-slice
architecture, he will also discuss error-correction
design concepts, the advantages of a 9-bit data path, a
system-based philosophy for the device family and
possible applications.

The third session 2 hardware paper, Bill Blood’s
“M10800 MECL LSI Circuits are Designed for
High-Performance Microprogrammed Processors,” will
also introduce a new line of products. Manager of
bipolar-LSI system engineering at Motorola Semicon-
ductor Products, Mesa, AZ, Blood plans to present
system examples that utilize the 10800 family. Then,
addressing near-term future technology with observa-

tions on Macrocell-array design concepts, he will
promote these arrays as a viable vehicle for use in
custom LSI.

Macrocell arrays will also form the basis of a standard
ECL group dubbed the M10900 family. Blood claims a
higher density LSI capability and a “quantum jump” in
performance when these off-the-shelf products are used
in new designs. He adds that his talk will also outline
products that apply to microprogrammed processor
systems.

Consider software performance, too

Designers must pay careful attention to firmware
design to take full advantage of the benefits of
microprogramming—that’s the thesis of session 2’s
remaining talk, “Predictive Techniques in Micropro-
grammed Pipelined Systems,” by Max Bar-On. A
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A microscopic image of 46 human chromosomes from a white blood cell appears
with computer-assigned numbers on the left. The photo on the right shows the
chromosomes after a Jet Propulsion Laboratory computer has located, measured

and classified them and arranged them in groups.

continue to appear.
i’ In the light-microscope area, a
¥  white-blood-cell counter is al-
5 ready in the field, and clinics are
g trying out prototypes of chromo-
3 some and muscle-biopsy analyz-
% ers. Automated Pap-smear
analysis remains in the research
stage but offers good possibil-
ities of eventual success.
Clinicians have generally
reserved X-ray processing for
research purposes, but re-
searchers at the Jet Propulsion
Laboratory have developed one
heart-disease program that
processes blood-vessel X-rays
(angiograms) by computer to
study vessel narrowing as
plaque builds up. Efforts are
directed at studying the mecha-
nisms that control the disease’s
progression and regression.

relate fine echo detail to actual
physiology.

Considering the number of
acoustic-imaging installations in
hospitals around the country,

Maginness feels that the
technique is becoming an
accepted medical diagnostic

tool. And while there is currently
no way to prove that ultrasound
is absolutely safe even when
properly used, physicians do
consider it safer than X-rays.
Half of ultrasound’s total usage,
for example, occurs in examining
pregnancies.

Wescon session 10 also

includes a paper that relates to
the medical-imaging theme. In
“Topics in Digital Image Proc-
essing,” Kenneth Castleman
will discuss the medical success-
es of more conventional image

Lastly, Castleman will survey
some of the latest electron-
microscope advances. Re-
searchers in this field hope to
resolve molecular- and crystal-
lattice images to the atomic

sources: light microscopes, level, using 2-dimensional Fou-
X-rays and electron micro- rier transforms to construct
scopes. Castleman, whose images that extend far beyond

group at the California Institute
of Technology's Jet Propulsion
Laboratory has worked on
biomedical image processing for
15 yrs, reports that clinics
currently find use for several
digital image-processing tech-
niques and that new methods

the theoretical limits of the
microscope itself. Researchers
claim, for example, that some
existing pictures show the actual
carbon and oxygen atoms in an
organic-dye crystal.
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bipolar-pP development engineer with National Semi-
conductor, Santa Clara, CA, Bar-On will focus on
microprogramming’s control operations, noting that
these functions are identical for all machines despite
task differences. He stresses that while designers give
much attention to developing actual data-processing
code, design success depends to a large extent on a
program’s control portion.

Bar-On’s discussion will center on predictive
programming—a method of speeding up operations in
pipelined architectures. At the microcontrol level,
efficient pipelining demands that programmers antici-
pate some number of instructions ahead of time what
the results of a particular ALU operation will be. If
ALU status determines whether a system must close a
door or open a window, for example, but the probability
of having to close the door is much greater, the
program sends the door-closing command during the
ALU operations. When the ALU finishes, the program
checks the prediction. If the prediction proves correct,
the program continues, having saved some time;
otherwise the program turns the predictive command
into a NOP and sends out the correct command. This
technique works well when dealing with repetitive
problems such as array processing or moving large data
blocks.

Because real-time systems’ needs differ from those of
pipelined arrangements, Bar-On will describe predic-
tive circuits to handle real-time requirements as well as
other types of problems. A portion of his talk will be
devoted to the expected impact of pipelined systems
and predictive coding on future microassemblers.

Arrays offer an alternative

Turning from high-speed techniques to high-density
circuit-design capabilities, session 13 will provide a
forum on “Semicustom Linear and Digital Arrays”
and the technologies used to produce them. Chaired by
Derek Bray, vice president for engineering at Inter-
design, Sunnyvale, CA, this session will explain how
semicustom methods lead to fast design and turnaround
times, low cost, low-volume feasibility, design security
and flexible architecture.

The semicustom process begins with the fabrication
of an IC array of uncommitted components up to the
final metal-mask stage. A circuit designer then chooses
the chip components necessary to implement a design
and draws a diagram that interconnects them. Finally,
the semicustom-IC manufacturer translates this dia-
gram into the metal mask that completes the chip.

Representing the standard bipolar and linear por-
tions of the market in “Analog Semicustom-IC Design,”
Interdesign integration manager Jim Feit plans to
review these devices’ performance, contents and
applications. Noting that most designers still aren’t
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familiar with this alternative to standard and full-
custom ICs, he explains that a semicustom-IC manufac-
turer must establish its credibility with design groups
before those groups will utilize array chips with any
regularity.

If a design requires more than one semicustom IC,
manufacturers can develop multiple chip sets
simultaneously—producing a 4-chip interface set, for
example. Designers can also opt for a family of devices,
starting with a stripped-down model and progressing to
full bells-and-whistles versions. Feit points out that the
numerous components in one array—almost 450 of
them—permit single-chip designs that include up to six
op amps or (in one case) two voltage regulators, two op
amps and three comparators.

CMOS arrays meet digital needs

For Wescon attendees interested in low-power
digital circuits, “Digital CMOS Gate Arrays,” by Dr
Charles A Allen, president of Master Logic Corp,
Sunnyvale, CA, will spell out the advantages of using
metal-gate CMOS masterslices. Allen will stress the
reasons for CMOS’ acceptance as a general-purpose
digital masterslice technology: availability, wide tem-
perature and voltage ranges, low power requirements,
reliability, ease of breadboarding and simple gate-level
composition.

CMOS gate arrays contain 300 to 600 components; at
least one chip includes 32 dedicated flip-flop cells to
increase circuit density and reduce design time. Allen
expects future devices to incorporate more complex
arrays of higher speed circuits. To spur growth in these
directions, he sees an urgent need for sophisticated
CAD-type computer programs to reduce layout,
checking and test times.

LSI density opens new fields

Session 13 includes another speaker who will
comment further on future device component counts. In
a paper entitled “High-Performance 1200-Gate ISL
Array,” Steve Lau, strategic marketing manager for
Signetics, Sunnyvale, CA, will describe ISL (Integrat-
ed Schottky Logic) and compare this logic technology
with low-power Schottky and ECL with regard to
speed, power consumption and density.

With manufacturers such as IBM stimulating the
market (the firm utilizes gate arrays in its System 38),
Lau expects a gate-array boom to develop and further
expects ISL arrays to assume a leading role in that
boom. While ISL masterslices utilize the same basic
concept as other arrays, their 1200-gate densities open
up a whole new world of LSI possibilities.

ISL chips—like some ECL products—provide three
different cell types to ease the implementation of
different circuit requirements: ISL gates are the
arrays’ basic element, but Schottky drive buffers and
special TTL-compatible I/0 cells are also included. Lau
concludes that the inherent ease of using these device
structures, combined with a comprehensive design-aids
package now in development, should reduce customers’
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DATA 1/0

System 19

Data I/O's System 19 PROM programmer talks
back to save you time and money.

It's a state of the art programmer that tells
you when things are right, or if they're wrong, it
tells you why.

Switch it on and the System 19 checks all
its components: I/O port, microprocessor, RAM,
bus, front panel and even its own software.

During the programming sequence, the
System 19 conducts an illegal bit check, blank
check, sum check on the newly programmed
device and data verification at high, low and
mid point voltages as required to make sure
the device meets manufacturer’s operating
specifications.

The System 19 gently warns the operator
when a simple procedural error is made and
locks up before the operator can make a
serious error and waste a device.

EDN SEPTEMBER 5, 1979

If something goes wrong during opera-
tions, the Systemn 19 flashes one of 27 error
codes on the readout to lead you to the specific
problem quickly.

With a System 19, you can program every
type of programmable logic device including
FPLA. And with its unique gang module, you
can program up to eight MOS devices at once.

Best of all, Data [/O's System 19 is priced
within just about everyone's budget.

You haven't shopped around until you've
looked at Data I/O. Let us show you the dif-
ference. Circle the reader service number or
contact Data [/O, PO. Box 308, Issaquah, WA
98027. For answers fast, call toll free:
800-426-9016.

DATA1/O

Programming systems for tomorrow...today

For more information, Circle No 66
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apprehensiveness about this return to gate-level
designing.

Wescon attendees who visit sessions 13 and 2 will
note a great similarity between the gate-array
approaches taken by Signetics and Motorola. Bill
Blood’s discourse on MECL Macrocell arrays could fit
in either session, as could Steve Lau’s ISL talk. In fact,
the companies’ schemes for producing MSI-level
functions (termed macros by both firms) from uncom-
mitted transistor cells are much the same. The major
difference lies in the type of customer assistance
currently available: Motorola has set up a computer
center stocked with CAD programs intended to
perform almost all the work of translating circuit
diagrams into custom metal masks—including design-
ing interconnects and checking design performance.

Which way for the GPIB?

Four years after its birth, IEEE-488 has established
itself as a viable instrument-interface standard. And as
with all standards, this one has had its problems.
Session 19, chaired by James H Geisman, corporate
marketing program manager at Tektronix Inc, Beaver-
ton, OR, will expose those problems and suggest
appropriate solutions. Three papers will also focus on
what future course the GPIB might take.

Tektronix engineer Maris Graube, author of “GPIB:
Present Status and Future Directions,” sees problems
not with what the standard defines, but rather with
what it fails to define. He plans to examine the
standard’s operational conventions covering data and
its use by instruments—as well as interface-
implementation difficulties and lack of instrument
intelligence.

Both Graube and Bruce Gould, an engineer with
Wavetek, San Diego, CA, see uwPs as a solution to
several IEEE-488 problems. In his “Changes in GPIB
Instruments and Their Impact on the User,” Gould
credits dedicated wPs as the source of instrument
features previously impossible to implement. Software
control improves performance, makes instruments
easier to use and provides users with a “virtual
instrument”—one that furnishes extra software-based
features without the extra expense of hardware
implementation.

Another session 19 paper, “Directions in GPIB
Controllers,” by Bob Hallissy of Hewlett-Packard’s
Desktop Computer Div, Ft Collins, CO, reports that
the IEEE-488 bus will solve many of the problems
facing system designers who must connect instruments
and controllers from different vendors. He expects,
however, that increasing intelligence in these devices
will cause new problems. Hallissy will enumerate the
potential problem areas, then predict the trends and
directions that GPIB controllers must take to eliminate
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Lowered into a liquid-helium bath, a Josephson memory device's
metal junctions become superconducting. Each memory cell in this
2k-bit IBM chip stores a single quantum of magnetic flux—an energy
level of less than 10-'%J.

their weaknesses.

Examining yet another angle of the instrument bus,
“IEEE-488 Bus Testing: One Manufacturer’s View-
point” will analyze current test instruments and
controllers in terms of their capabilities and functional
modes. Presented by Stanley Kubota and Curt Krueger
of Interface Technology, Covina, CA, the discussion
will center on a chart delineating capability on one axis
and test-control functions plus monitoring/analysis/
troubleshooting functions on the other. Capabilities
range from simple bus-line toggling to the full
computing and I/0 power of a minicomputer. Functions
covered on the control side include read, write, trigger,
poll, compare and status. On the monitoring portion,
features such as triggering/recording/display of bus
states, types of readout used and troubleshooting
capacity serve to classify available products. EDN

Article Interest Quotient (Circle One)
High 470 Medium 471 Low 472
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Looking for we?ci'sio‘ L
motors that save time,
trouble and money?

You'll save time with AIRPAX because
you'll find a large variety of DC
motors available with just one phone
call to us. We have brushless kits,
iron rotor and ironless rotor motors
in many sizes and performance
ratings. (In fact, many of our ironless
rotor models can save you even more
time because 100 piece quantities
are available from stock.)

You'll save trouble because
AIRPAX motors are precision com-
ponents designed for long life. The
brushless type can be electronically
driven for accurate speed and they
feature low RFI. The iron rotor type
is a “workhorse” motor that offers
good efficiency andrugged construc-
tion. The ironless rotor features low
cogging, high efficiency, excellent
acceleration and an optional tach
that gives you precise speed control.

Finally, you’ll save money. All are
remarkably low priced in production
quantities. For example, one of our
reversible 12VDC ironless rotor
models, with a 29 millimeter diameter
is just $16.00 in 500 piece lots!

For complete information on
AIRPAX brushless, iron rotor or
ironless rotor DC motors for com-
puter peripherals and instrumen-
tation, contact AIRPAX/North
American Philips Controls Corp.,
Cheshire Industrial Park, Cheshire,
CT 06410. Telephone: (203) 272-0301.

Reliability in precision technology.

AIRPAX

[ NORTH AMERICAN PHILIPS CONTROLS CORR |
Cheshire Division

For immediate need Circle no 67 g:g
i - For reference only Circle no 68 19




Now, TM 500 gives you True RMS
plus autoranging in a seven

function DMM...
from Tektronix.

If you need a DMM that's versatile yet
easy to use, take a look at the new
DM 502A. It gives you pushbutton
measuring convenience plus quick
answers you can see clearly on a big,
bright 3%z digit display.

The DM 502A gives you unmatched

versatility. It autoranges in voltage,

resistance, and dB, so you no longer have to

reset front panel controls to change ranges.

And its true rms capability lets you make

more accurate measurements of distorted
waveforms. Simply push a button to select any one
of seven measurement functions — including dB,
temperature, ac/dc volts, ac/dc current, and
resistance.

For measurements not demanding true rms or
autoranging, choose the new 3% digit DM 505. It gives
you five-function testing capabilities plus pushbutton
measurement convenience.

Since both DMM's are part of the TM 500 family, just
plug them into any TM 500 mainframe and you're ready
for on-site, rack, or bench measurements. Designed to
combine with any other TM 500 instruments, the

DM 502A and DM 505 can help you build a compact
test set just right for your particular needs.

And there's more to our new DMM's than the right
answers. They give you Tektronix quality, too. That
means you get more value for your dollar.

oM 120 AUTORANGING

Want to know more? Contact the
Tektronix Field Office nearest you. To
request a DM 502A/DM 505 Data
Sheet, call our toll free automatic
answering service: 1-800-547-1512.
In Oregon, call collect: 644-9051. Or
send us your requeston a
letterhead. Write to: Tektronix, P.O.
Box 500, 76-260, TM 500 C4,
Beaverton, Oregon 97005. In
Europe: Tektronix International, Inc.,
European Marketing Centre,
Postbox 827, 1180 AV Amstelveen,
The Netherlands. Telex: 18312.

TM 500
Designed for
Configurability.

Tektronix

COMMITTED TO EXCELLENCE




Wescon /79 Products

Shielded DMM shrugs off big overloads

Neither strong RF fields up to 450 MHz nor gross
voltage overloads stop the Model 2815. Basically a
3le-digit, 0.1%-accuracy Dbattery-operated DMM
with liquid-crystal display, it provides 0.01Q, 100-nA
and 100- 1V resolution.

Overload protection on ohms ranges allows
momentary application of 1000V dec (or ac peak)—or
continuous application of +1000V de, —450V dc or
350V ac—without harm. The 10Q) range can sink 3A
momentarily without damage.Current-range protec-
tion utilizes both fusing and diodes.

Model 2815’s measurement ranges include 100 mV
to 1000V ac or dec, 100 pA to 1A ac or de and 102 to
10 MQ (three of these are low voltage for use in diode
checking). $150, including test leads, built-in tilt
stand, detailed operating manual and spare fuses.

B&K-Precision, 6460 W Cortland St, Chicago, IL
60635. Phone (312) 889-9087. Booth Nos 1852, 54.

Circle No 441

8080-based .C trainer does double duty

Like its MMD-1 predecessor, the second-generation
MMD-2 can serve in dual capacities: both as a trainer
in microcomputer utilization, and as a program and
interfacing development aid.

Based on the 8080 wP, the unit is fully compatible
with Bugbooks 5 and 6 and other company course
materials; it also permits the use of user-owned 8080
software. Functions such as serial I/0, added
EPROM and RAM, PROM programmer and octal or
hexadecimal input and displays are now on-board
(they were add-ons for the MMD-1). Also, the
MMD-2’s fully buffered STD Bus structure permits
the use of accessories and peripherals from many
manufacturers.

An 8-bit input port and three parallel 8-bit output
ports are provided, as are user-accessible binary
LED and 7-segment readouts. Separate 16-position
keyboards handle function and data entry (switch-
able for octal or hexadecimal formats). External
ASCII terminal control is switch selectable, and five
user-accessible priority-interrupt levels are availa-

ble. $850.
E&L Instruments Inc, 61 First St, Derby, CT
06418. Phone (203) 735-8774. Booth Nos 1822, 24.
Circle No 442
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Minicomputer regulators also isolate

Micro/Minis combine ultraregulation and ultraisola-
tion in a portable, plug-in unit that effectively
safeguards precision electronic equipment against

nearly all common ac power-line problems except
total line failure. Costing much less than a typical
dedicated-line installation, they compete in price
with ordinary ultraisolation transformers.

Transverse-mode noise attenuation (commonly
zero in ultraisolation transformers) exceeds 60 dB,
while CMR is better than 120 dB. Output voltage
holds within +3% for *15% line changes, and the
regulated output stays within NEMA voltage specs
despite line droop to 65% nominal. The output
contains less than 3% harmonic di8tortion.

You can order UL-listed Micro/Minis with ratings
of 140, 250, 500, 750, 1000 and 2000 VA for 60-Hz
use, or 500, 1000 or 2000 VA for 50-Hz operation. All
units feature audible noise below normal office
levels, come with line cord, dual output receptacles
and an ON/OFF switch, and operate from —20 to
+50°C. $170 (140-VA model).

Sola, 1717 Busse Rd, Elk Grove Village, IL
60007. Phone (312) 439-2800. Booth No 1105.

Circle No 445

Power-line surge protectors work three ways

L, ©
v A | &
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 sumoe suprrEssor
120 VAC 154
{
=

Designed to provide positive protection from light-
ning, switching transients and overvoltage, plug-in

Models 427 and 428 operate automatically and are
self-restoring. Each self-contained device plugs into
a 117Vx10%/15A single-phase wall socket that
accepts NEMA 5-15-type 3-prong connectors.

Three active elements furnish protection: a
3-electrode gas-tube arrester, a thermal circuit
breaker and a metal-oxide varistor (MOV). The gas
tube quickly shunts short surges to ground; on
extended surges it trips the self-restoring thermal
circuit breaker. And in cases of severe ac line-
voltage fluctuation and/or a high incidence of spikes
and transients, the MOV helps reduce their effects
and also serves to minimize nuisance tripping of the
circuit breaker. $34.75 each. (Model 428 is suggested
for applications where ac line-voltage fluctuations
exceed 130V rms.)

Tl Industries Inc, 100 N Strong Ave, Linden-
hurst, NY 11757. Phone (516) 842-5000. Booth No
918. Circle No 446

132

EDN SEPTEMBER 5, 1979




EDN SEPTEMBER 5, 1979




Wescon /79 Products

Temperature probe reads °C or °F

When teamed with any analog or digital meter
having millivolt ranges and at least 50002 imped-
ance, Model 463 lets you read out temperatures from
—58 to +302°F or —50 to +150°C. Each degree
change results in an output change of 1 mV.

A small solid-state sensor embedded in its tip
makes this probe unusually well suited for measuring
the temperature of small components, while electri-
cal insulation permits its use in circuits up to 350V dc
above ground. The sensor’s small thermal mass
allows fast settling time (a measurement of a 50°C
temperature change settles within 2° in 1.5 sec).

Power comes from a 9V transistor battery, from
which you can expect 750 hrs of service. $97.

Simpson Electric Co, 853 Dundee Ave, Elgin, IL
60120. Phone (312) 697-2260. Booth Nos 1421, 23.

Circle No 443

Other features include a 10-digit alphanumeric
display for operator messages, lighted pushbutton
operation, a key-lock Mode switch, widely spaced
sockets for easy PROM insertion and personality
modules for versatility.

The programmer immediately flags its user
regarding any bad or partially programmed PROMs,
wrong insertions or out-of-spec devices, inhibiting
program cycling until errors are corrected.

Currently, you can get personality modules for
2704, 2708, 2516, 2716 and 2532 PROMs. IM2020,
$2895 with one module; additional modules, $100
each.

International Microsystems Inc, 11554 C Ave,
Auburn, CA 95603. Phone (916) 885-7262. Booth
No 1843. Circle No 444

The IM2020 programmer aims at fault-proof opera- 2
tion by nontechnical personnel. It provides single- JOB SHOPPING .
key operation of all modes, automatically checking Check EDN’s Career Opportunities

PROMs and performing self diagnosis before opera- EDN: Everything Designers Need
tions commence.
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.. JTor POSITIVE switching in low energy circuits

Now your 4 to 100 milliampere, 4 to 30 volt circuits
can have the same high reliability you've learned
to love in Cherry snap action switches. Because,
our “heart of gold” snap action switches have the
same long life coil spring mechanism, the same
large overtravel as all of our snap action switches.

They also have gold crosspoint contacts. A con-
figuration with knife-edge contact area so small (9
millionths of a square inch)...with contact force
so great (about 5,000 psi)...and gold alloy so pure
and film-free . .. you are absolutely assured of posi-
tive contact every time. For 50 million operations
and beyond.

Cherry Gold Crosspoint Contact Switches are
available in virtually every snap action design in

Cherry switches now available locally from distributors.

Cherry's big catalog. And you know what a wide
variety of switch types, sizes and mounts that is.
Choose any switch design from a basic open or
general purpose to a panel mount pushbutton, low
torque, miniature, subminiature or subminiature
module. Chances are 99 to 1 that the switch you
have chosen is available with gold crosspoint con-
tacts. Which will make designing low energy cir-
cuits a whole lot easier...and a whole lot better.
(No love letters, please.)

For free test sample and complete catalog, just
TWX 910-235-1572...or PHONE 312-689-7700.

CHERRY ELECTRICAL PRODUCTS CORP, 3603 Sunset Avenue, Waukegan, IL 60085

See us at Wescon—September 18-20, 1979—Cherry Booths: 1534-38.
For more information, Circle No 70
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cut ribbon cable

Now;




onnector costs 33%
utting reliability.

Burndy’s new GTH-based IDCII
safely eliminates the need for gold in the
connector and on the board.

It’s the first truly new idea in IDC connector design since ribbon
~ cableitself. And it can cut your connector costs 33% — and more!

h secret" Bumdy s patented Oiios Sentitt sy

concentrates pressure at point
of contact for gas-tightness.

Whisker-free
Spring force maintains tin-alloy plating.
contact pressure.
Absorbs vibration.
prevents fretting
corrosion

igh-pressure plastic Ordinary
leformation forms gas-tight solder target
corrosnon -free rather than gold.
. contact without
the use of gold.

EEEEPNEPENEEEEEBEEEEREE |
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Burndy IDC Connectors.

Card Edge, Header and Socket types. 20,
26,30, 34,40, 50 & 60 positions. Meets or
exceeds MIL-STD 1344 requirements.
Also available with gold contacts.

For more information, Circle No 71
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RECORDER

Noteworthy because it employs a programmable light-gate
array for recording analog signals on light-sensitive paper, the
Model HR2000 DA Datagraph records waveforms having
20-p.sec or greater rise times for a 12-in.-wide trace.

By eliminating many of the problems that plague galvanome-
ter and CRT recording oscillographs (such as nonlinearity,
overshoot, tangential error, beam deflection, mass, inertia and
torque), the HR2000 achieves high fidelity and accuracy.
Sine-wave response extends from de to 5 kHz. $7500 for 8-in.
recording; $10,500 for 12-in. configuration.

Bell & Howell, CEC Div, 360 Sierra Madre Villa, Pasadena,
CA 91109. Phone (213) 796-9381. Booth No 35. Circle No 345

DIGITAL PHOTO TACH
b

Features such as battery powering, a recall memory, crystal-
controlled accuracy and a 15-in. retractile probe cord suit Model
1891 for direct, touchless photoreflective measurements to
30,000 rpm.

To use the probe, you hold it % to 30 in. from a rotating object,
pointing the light beam until a built-in “target eye” indicates
that contact has been made. You then read rpm directly on the
instrument’s %-in. LED display. Accuracy specs at 0.03%. The
reading updates each second, but the unit’s memory holds the
last reading indefinitely. $325, including carrying case, 9V
long-life batteries and a supply of reflective tape.

Power Instruments Inc, 7352 N Lawndale, Skokle, IL 60076.
Phone (312) 676-2300. Booth No 501. Circle No 348

SNAP-IN LEVER SWITCHES

Color appeal makes 572 Series switches distinctive; you can
order them with white, black, red, orange, yellow, green, blue,
brown or grey molded-nylon actuators and bezels.

Options include spst and dpdt action, as well as nine
combinations of switching functions. The series includes units
with contact ratings of 0.4 VA max at 20V ac or dc for low-level
usage and 5A at 120V ac or 28V dc (resistive load) or 2A at 250V
ac for high-level service, as well as a type that handles both high-
and low-level switching. ’

Terminals can be solder- or pe-connection type, with or
without epoxy seal. Switches without bezels snap into panels
0.062 to 0.125 in. thick, while the bezel types fit 0.047- to
0.110-in. panel thickness. Cutouts require 0.5x0.6 in. of panel
space. From $1.42 (1000). Delivery, 4 to 6 wks ARO.

Dialight, 203 Harrison PI, Brooklyn, NY 11237. Phone (212)
497-7600. Booth Nos 1113, 15, 17. Circle No 346

BUS EXTENDER

% . GPIB-100 BUS EXTENDER

LOCAL

e » &

SYSTEM

ONLY

ACTIVE SOURCE
CONTROLLER CONTROLLER HANDSHAKE
O

The GPIB-100 has RS-422-compatible line drivers and receivers
that allow you to connect instruments separated by up to 300m,
instead of the 4m allowed by the IEEE-488 bus. It also expands
the maximum number of system components from 15 to 28 units.

In this system, GPIB extension does not compromise bus
integrity or performance—data-transfer rate drops only by an
amdunt equal to the 2-way propagation time of the cable. A
complete extender system includes two GPIB-100 units and the
necessary interconnecting cable. GPIB-100, $995; cable, $10 per
meter.

National Instruments, Box 9922, Austin, TX 78766. Phone
(512) 837-9546. Booth No 1159. Circle No 347
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10-NSEC LOGIC PROBE

Although it’s inexpensive, Model PRB-1 detects pulses with
durations as short as 10 nsec and provides frequency response to
50 MHz. Pulse stretching to 50 nsec (plus and minus) is
automatic.

The probe offers full compatibility with all RTL, DTL, HTL,
TTL, MOS, CMOS and pP logic families. It features 120-kQ
input impedance, power-lead-reversed protection and overvolt-
age protection to 70V de.

Supply voltages from 4 to 15V are accepted by constant-
brightness LEDs—an optional PA-1 adapter increases this
range to 25V. The probe comes with a coiled 6-ft power cord, a
complete troubleshooting instruction booklet, tip protector and a
reusable case. $36.95.

OK Machine and Tool Corp, 3455 Connor St, Bronx, NY
10475. Phone (212) 994-6600. Booth No 517. Circle No 349

BUBBLE TEST SYSTEM

The Model 5585 magnetic-bubble-memory test system handles
up to 65M-bit devices and accommodates serial, major/minor-
loop, block-replicate and odd/even memory architectures.
Suitable for both engineering and production testing, it
incorporates a custom high-speed bubble-memory computer,
which generates the necessary complex test patterns. Other
features include 6-MHz instruction/execution rate, uninterrupt-
ed 1-MHz data rate and standard Xincom III data-bus
architecture. Base price for the Model 5585, $89,000. Delivery,

90 to 120 days ARO.

Falrchild Camera and Instrument Corp, Xincom Systems
Div, 20450 Plummer St, Chatsworth, CA 91311. Phone (415)
Circle No 350

962-3615. Booth No 226.

31%2-DIGIT CMOS ADC

Packaged in a 24-pin DIP, the monolithic Model 4146 employs
charge-balancing conversion to achieve high inherent linearity
and temperature stability, as well as monotonic operation over
its operating-temperature range. In it, an amplifier integrates
the sum of the unknown analog current and the pulses of a
reference current. The number of pulses needed to maintain the
amplifier summing junction near zero is then counted; at
conversion’s end the total count is latched into the digital
outputs as a 3%-digit binary word.

Specifications for the device show =%-LSB maximum
nonlinearity and differential linearity, 20-mW power consump-
tion, compatibility with CMOS/LPTTL/LSTTL and 3%-digit
parallel latched output provision. From $12.25.

Teledyne Philbrick, Allled Dr at Rte 128, Dedham, MA
02026. Phone (617) 329-1600. Booth No 1403. Circle No 351

SINGLE-BOARD COMPUTER

One 5V supply powers the Wintek Control Module. Furnished
on a 4% x6%-in. G-10 pc board with industry-standard 22/44-pin
gold-plated edge connector, this 6800-based micro module
provides a 1-MHz clock; a baud-rate generator for all rates to
9600; 128 bytes of RAM; a socket for 2758, 2716 or 2732 EPROM;
and a choice of one serial or two parallel I/O ports.

You can expand the module with up to 64k RAM, ROM or I/O
using the company’s compatible modules. Basic board, $125;
$189 with 0.5k RAM, serial I/0 and 32 lines of parallel 1/0.

Wintek Corp, 902 N 9th St, Lafayette, IN 47904. Phone (317)
742-6802. Booth No 1627. Circle No 352
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Introducing an 8-bit A/D converter that
gets you a lot more accuracy on any bus
for a lot less money
) and time.

It’s called the
“Naked-8” So pegged

ngs

Analog Inputs

+ ?-
90%
'ﬁg@w&

-

CS

RD
WR
INTR

because it performs with

no costume at all. It is so com-
pletely compatible with
microprocessors (i.e., signals,
protocol and timing) that no
external support chips are

Data Bus needed.

Combine this virtue with a 100 usec con-
version time, an accuracy as good as =1/4
LSB, a power need of 5V at 1 mA, and a cost
as low as $2.95. There’s no easier or better
way to get to the bus.

The “Naked-8” opens up a whole new
world of A/D design applications. Drop us
the coupon below and get the complete story
on the ADC0801 family.

And start taking the fast route.

National Semiconductor
2900 Semiconductor Drive M/S 16250
Santa Clara, CA 95051

Sure, I'd like to be exposed to the “Naked-8” Please
send me the facts on ADC0801, ADC0802, ADC0803,

and ADC0804.
Name Title
Company Phone
Address
City State Zip
| TS =it o s Sy el o

1 National Semiconductor
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HARDWARE/SOFTWARE STATION

The AMDS-AST provides you with all necessary tools for 8080,
8085, 6800, 6802 or Z80 wP-based product design and testing. A
CPU, universal logic analyzer, CRT and keyboard are all
integrated into this compact station, which has a built-in
high-speed network interface for sharing disc and printer
sources.

A real-time in-circuit emulator for the selected processor is
included, and the station comes equipped for full use of a
complete set of network software. Up to eight AMDS-AST
stations can be configured in a network in which each user can
develop products based on different processors. $12,500.

GenRad/Futuredata, 11205 S La Clenega Bivd, Los Ange-
les, CA 90045. Phone (213) 641-7700. Booth Nos 1635, 37;
1736, 38. Circle No 353

COLOR MONITOR

A modified 15-in.-diagonal Sony color TV that provides three
switch-selectable modes—RGB, composite video and standard
color TV—this low-cost monitor combines both versatility and a
quality image.

In the RGB mode, the set accepts separate 0 to 1V dec inputs
for its red, blue and green guns; this mode provides the highest
possible resolution. The composite-video mode lets you input a
standard composite-video signal and get a full-color picture on
the screen. The third mode operates like a standard color TV,
except for the addition of a composite-video output for driving
remote monitors. $1195.

Matrox Electronic Systems Ltd, 5800 Andover Ave, Montre-
al, Que H4T 1H4 Canada. Phone (514) 735-1182. Booth No
1132. Circle No 354

HYBRID 12-BIT DAC

Second-sourcing the Burr-Brown DACS87 but incorporating
three chips instead of 25, the AD DACST fits into any circuit
using the B-B DACS87 and its internal gain resistors. It also
works with the B-B trim circuit. Specs include maximum
nonlinearity of +0.012%, +25-ppm/°C drift and power-supply
sensitivity of £0.003% FS/% Vg max.

This device incorporates a fully differential, nonsaturating
precision current-switching cell structure; reliability is claimed
to be five times better than that of its competition. DACS87-
CBI-V/883, $109 (100).

Analog Devices Inc, Box 280, Norwood, MA 02062. Phone
(617) 329-4700. Booth Nos 1133-35. Circle No 355

LIQUID-CRYSTAL DISPLAY

Measuring 2x 1.2 in. overall, the 4}%-digit Model FE0206 comes
in transmissive, reflective or transflective modes and with —10
to +55°C or —5 to +80°C materials; you can specify either
DIP-pin or pinless connections.

In addition to the 0.4-in. digits, the display contains four
decimal points, a LO-BATT annunciator, plus and minus signs
and two colons. Red, blue or green readouts are available on
special order. $10.96 (100).

AND, 770 Airport Bivd, Burlingame, CA 94010. Phone (415)
347-9916. Booth No 1428. Circle No 356
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Q/PAC

New, high capacitance Q/PAC*power distribution ele-
ments are the exciting, revolutionary way to eliminate
decoupling capacitors from printed circuit boards.
Rugged Q/PAC elements are easy to install and in-
crease system reliability through reduced part count.

Q/PAC elements are available in capacitance values up
to 0.05uf per inch in lengths up to 16 inches. Configura-
tions allow for either vertical mounting or horizontal
installation under DIP packages.

*patent Applied For

Q/PAC elements eliminate the need for on board
power traces and extra board layers. They maximize
packaging density and minimize signal interconnection
problems.

Q/PAC elements feature a low dissipation factor, low
inductance and low impedance.

Pack more on static and dynamic MOS memory boards,
more on critical random logic boards.

Contact the Q/PAC Product Specialist at (602) 963-4584.

EDN SEPTEMBER 5, 1979

Rogers Corporation

ROGEIE Chandler, Arizona 85224
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MICROWAVE COUNTER

Model 548 furnishes frequency coverage from 10 Hz to 26.5 GHz,
but this range can be extended to 40 GHz by installing Option 6

and adding a Model 591 remote sensor.
Coupling heterodyne conversion with wP technology, this

counter provides sensitivity to —30 dBm, input protection to
+37 dBm (5W), easy keyboard control and keyboard-selectable
testing and diagnostics. Frequency-offset and frequency-limit
capability come standard.

Options include power measurement, GPIB bus (IEEE-488),
remote-programming/BCD output and DAC output. $5700.
Delivery, 10 to 12 wks ARO.

EIP Microwave, 3230 Scott Bivd, Santa Clara, CA 95051.
Phone (408) 244-7975. Booth No 1560. Circle No 357

MODULAR KEYBOARD SYSTEM

ol hehchelele] ]

Users can readily create prototypes of nonstandard keyboard
arrangements using System 87 modules. Any desired configura-
tion is possible because %-in. button centers are maintained
when modules are stacked side by side.

The system includes single rows of one through six switches
and 3x4 and 4x4 keyboard pads. Circuitry in the single-row
switches is single pole/common bus, easily arranged into row and
column switching when stacked. The 3x4 and 4Xx4 pads come
with either matrix coding or single-pole/common-bus circuitry.

Modules mount readily on a pc board for prototype or
short-run production, and a snap-on cap permits easy self
legending (hot-stamped or molded-in legends are furnished for
high-volume runs). A snap-dome switch contact with 3,000,000-
cycle life comes standard. Keys stand only 0.35 in. above the pe
board. $0.35 to $0.70 per button (1000).

Grayhill Inc, 561 Hillgrove Ave, La Grange, IL 60525. Phone
(312) 354-1040. Booth Nos 1704-1712. Circle No 358

DISTORTION ANALYZER

ATOMATE DtNi0w amparans ]
it

Over the 1-Hz to 110-kHz range, Model 6800 makes automatic
distortion measurements in less than 10 sec. Distortion
resolution reaches 0.001%, permitting measurements down to
0.003%.

Auto level-set capability handles any input between 1 and
130V rms; frequency-range selectors automatically null funda-
mental frequency over a 10:1 range, and the 3%-digit display
autoranges, taking much of the work out of making a
measurement.

Additionally, a self-contained, 5V-rms 1-kHz sine-wave source
with less than 0.003% distortion serves for excitation, a
switchable 1-kHz high-pass filter cuts low-frequency noise, and a
distortion output permits further analysis. $1500.

Krohn-Hite Corp, Avon Industrial Park, Bodwell St, Avon,
MA 02322. Phone (617) 580-1660. Booth No 1349.

Circle No 359

POTENTIOMETRIC RECORDERS

Accepting both Z-fold and roll paper, flatbed units in the 2100
Series come in both lab and dedicated versions.

Lab versions provide 13 switchable calibrated spans (1 mV to
10V FS) and 10 pushbutton-selected chart speeds (1 in./hr to 20
in./min, or 2 em/hr to 40 em/min); operating power comes from
110, to 120V or 220 to 240V+10%, 50 to 400 Hz. Dedicated
versions have a 1V span and chart speed of 6 in./min.

For all units, specs show 0.5 sec for full-scale excursion,
accuracy of *0.2% FS and linearity of *0.1% FS. Power
consumption does not exceed 40W for a single-pen version or
60W for a 2-pen unit. $595 (OEM) to $1295 (2-channel lab).

MFE Corp, Keewaydin Dr, Salem, NH 03079. Phone (603)
893-1921. Booth Nos 1847-49. Circle No 360
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UDS has 4800 bps
Bell-compatibl&dOEM modem-
<100 square inches

UDS has leapfrogged current LSI technology with e Bell compatibility. Available in 208A (four-wire)

nanosecond microprocessor performance! All com- and 208B (two-wire) configuration.

ponents are industry standards — no custom or e Cost/effectiveness. Microprocessor power
single source parts are used. makes the integral UDS 208 your most cost
e First chance to build-in. Radically reduced effective buy for OEM applications at 4800 bps.

space requirement (including .5" maximum For further details on the UDS 208 or our lower
component height) and low power consumption  speed modems (103s, 201s, 12 » 12s etc.) contact
ease design constraints. Universal Data Systems, 4900 Bradford Drive,

e Design flexibility. Most parameter changes re- Huntsville, AL 35805. Phone 205/837-8100; TWX
quire firmware alterations only. Physical layout 810-726-2100.

can be adapted to your specifications. O 5 peMA
e Adaptive equalization. Innovative design ac- “I“Vﬂl'sal ﬂalia sasnﬂms
commodates diverse line conditions. Confidence in Communications

For more information, Circle No 54
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PC-BOARD TRANSFORMER

Extending only 1.065 in. above a board and equipped with pins
designed for 1%-in. card spacing, the FlatStack PFT12-35 suits
logic/op-amp, wP and industrial-control applications. It’s rated
at 12 VA, has a 115/230V, 50- or 60-Hz primary and delivers
output voltages that permit regulated dec outputs of 5V at 300
mA and *=15V at 85 mA.

Hum-bucking semitoroidal construction permits balanced
windings and reduces the external field, while a split bobbin
improves isolation. All connections terminate in pec pins,
permitting primary-voltage changeover through the pe board.
$11.60.

Microtran, Box 236, Valley Stream, NY 11582. Phone (516)
561-6050. Booth No 1333. Circle No 361

ISOLATION TRANSFORMERS

R

Various models of Stabiline IT isolation transformers protect
wPs, medical equipment, computers, industrial controls, com-
munications equipment, processors and other sensitive loads
from electrical noise on power lines. Ranging in power rating
from 0.5 to 5 kVA, they offer 1000-M(2 insulation resistance,
2500V-rms dielectric (primary to secondary), 0.005-pF maxi-
mum interwinding capacitance and 126 dB of common-mode
attenuation.

You can wire each unit for 120 or 240V-ac input or output
(input is 50 or 60 Hz, single phase). Operating ambient can be up
to 40°C, and the unit’s temperature rise equals 90°C. Regulation
specs at 4%. $208 to $437.

Superior Electric Co, Bristol, CT 06010. Phone (203)
582-9561. Booths No 618-622. Circle No 362

PROGRAMMABLE FILTER

Suitable for implementing extremely precise measurements of
narrow-band noise or modulation index—or for determining
individual-channel signal level in crowded communication
spectra—Model 751A Brickwall filter provides a 115-dB/octave
roll-off on both sides of the passband.

Basically, it’s a seventh-order elliptic (Cauer) filter with
0.3-dB p-p passband ripple and 85-dB stopband attenuation
above 1.7X cutoff frequency (low pass) and below 0.6x cutoff
frequency (high pass).

You can independently program the filter’'s LF and HF
cutoffs, setting both center frequency and bandwidth anywhere
in the 1-Hz to 100-kHz band. Options include remote digital
programming of high and low cutoff frequencies, as well as
prefilter and postfilter gains, using a built-in BCD parallel-input
buffered interface (IEEE-488 is also available). $3300.

Rockland Systems Corp, Rockleigh Industrial Park, Rock-
leigh, NJ 07647. Phone (201) 767-7900. Booth No 1259, 60.

Circle No 363

POWER CONDITIONERS

Single-phase Line 2 conditioners come with 5-, 7.5- and 10-kVA
power ratings and operate from 208, 220 or 240V (tap
selectable), 47 to 63 Hz. Each unit delivers 117, 220 or 234V
output, regulated within +7%.

Aimed at applications in which they protect minicomputers
from power-line noise and voltage fluctuations, these units
operate at 94% efficiency, have less than 0.001-pF coupling
capacitance, provide more than 140 dB of common-mode
rejection and add less than 0.1% of harmonic distortion. They
respond in less than 1 cycle and are spec’d for 0 to 40°C operating
temperatures.

Load power factor, current wave shape and turn-on surges
have virtually no effect on Line 2 units’ operation, and their low
output impedance is particularly valuable. $1700 to $2690.

Topaz Electronics, 3855 Ruffin Rd, San Diego, CA 92123.
Phone (714) 279-0111. Booth Nos 1832-34.  Circle No 365
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A lot of complex thinking goes into And it can perform them in a cabinet, if you need one. And our

the Teletype* model 40 printer. fraction of the time with a fraction of  technical assistance is never extra.
And, incredibly; it all fits on this 9" by the parts. Plus, fewer moving parts So for not much money, the brains
19” circuit card. means less maintenance and behind our operation can become the
More brains; less brawn. increased printer life. brains behind yours,
That’s the advantage of an All you have to do is plug it in. fﬂ‘
electronic printer like our 300 LPM Just attach the AC power and a ®
model 40 series. The LSI (Large Scale serial signal source and your model Teletype Corporation
Integration) circuitry tucked 40 is ready to go to work. There are 5555 Touhy Avenue, Dept. 3185, Skokie, IL 60076.
underneath the printer can perform 32 switch-selectable options and B A
functions with greater reliability than self-diagnostics available at no ad- formore intormeiion; Circl Ne 2
mechanical hardware. ditional cost. Housed in an attractive

HINDTHE
OPERATION.

“—

yl""” A

*Teletype is a trademark
and service mark of the Teletype Corporation.



GenRads
$1250 Digibridge.

o0 600 200

People who spend less for RLC testers get less.

Unfortunately, so do people who spend more.

The fact 1s, the model 1657 Digibridge™ for just $1250%, is
the most accurate instrument you can buy for anywhere near its price.
First, it provides the exceptional resolution of a 5-digit LED
display for component value, and a 4-digit dis-
. play for component quality. Even the more
Both the RLC displayand the DQisplay  €XPENS1IVE Instruments offer only 4-digit and

(not shown) have an extra digit for better

resaitrinm: 3-digit resolution. (The cheaper models don’t



even give you the second display.)

Also, the 1657 Digibridge features self-calibration, which no
other instrument within a thousand dollars can offer. It contains a
microprocessor that automatically adjusts the reading each time you
use the tester. So your measurement is always accurate, to within =0.2 %
—compared to *0.25% on lower and higher
priced instruments.

And you can apply the Digibridge
accuracy to most commonly tested compo-
nents. Because you can perform C/D, L/Q,
and R measurements at two test frequencies
- Eremsseaay  (1KHzand 100 or 120Hz), in series or parallel
el eI ek e o mode. Over a broader measurement range
ot by removing the cipe. e than most competitive testers.

The 1657 Digibridge is designed for convenience too, with push-
button controls and automatic ranging provided by the microprocessor.
Lighted arrows on the front panel tell you which range button to push,
so no guesswork is required. And the built-in test fixture —standard
on the Digibridge — makes it simple to insert both radial and axial
lead components.

The model 1657 Digibridge, part of a family of precision RLC
testers from GenRad. To find
out just how much accuracy
your money can buy, call
toll-free 800-225-7335
(in Mass. 617-779-2825). N e

Or write GenRad, / 53
Concord, MA 01742.

The 1657 Digibridge delivers a test time . -y ’
of better than three measurements per L T /
second, unqualified. o

GenRad

For more information, Circle No 75 Put our leader Sh.lp tO the teSt.
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MULTIOUTPUT SWITCHERS

Units in the SWS250 Series provide various output combinations
of 5, 12 and 15V, such as 5/12/12V, 5/5/12/12V, 5/15/15V or
5/5/15/15V. All versions offer soft start, OVP, low-input
shutdown, low EMI/RFI (suppressed at the source by line
filters), paralleling capability and 30-msec holdup after line
dropout. They also feature remote-sense and remote-shutdown
capabilities.

Each switcher weighs 4.5 lb, measures 3X4.9x15 in. and is
designed to meet UL 478. From $310.

Standard Power Inc, 1400 S Village Way, Santa Ana, CA
92705. Phone (714) 558-8512. Booth No 1527. Circle No 364

FLATBED OEM RECORDER

Joining the many lab-type recorders produced by its manufac-
turer, Type 3021 uses an automatic null-balancing dec servo
mechanism and provides one or two channels of ink writing using
felt-tip pen cartridges.

Basic accuracy specs at +0.25% of the 250-mm effective
recording span. The recorder accepts 270mmx 15m Z-fold paper
or 270mm X 20m roll chart, operating at speeds of 2, 6, 20 or 60
em/min or em/hr. Voltage ranges span 10 mV to 50V FSin 1-2-5
sequence. Power required (must be specified) can be 100, 120,
200, 220 or 240V, 50 or 60 Hz. Less than $1000 for single-pen
version.

Yokogawa Corp of America, 5 Westchester Plaza, Elms-
ford, NY 10523. Phone (914) 592-6767. Booth Nos 1749, 51.

Circle No 366

LED MOUNTING CLIPS

Because of their construction, which features molded Fresnel
rings and striated lines on the viewing surface, Series 1933
square-lens clips for T-1% LED lamps provide even illumina-
tion. Their cellulose-acetate-butyrate bodies are available in
amber, clear, green, red or yellow.

Mounting is a snap, either singly into ¥%-in.-square punched
holes on 38-in. centers, or ganged in a %-in.-wide slotted hole.
$0.20 (500).

Industrial Electronic Engineers Inc, 7740 Lemona Ave, Van
Nuys, CA 91405. Phone (213) 787-0311. Booth Nos 1203, 05,
07. Circle No 368

SCOPE CALIBRATOR

OSCILLOSCOPE CALIBRATOR 303

Providing calibrated amplitude signals, precision timing and
fast-rise pulses for determining response bandwidth, the TE303
allows thorough checking of scope performance.

The unit’s 1-kHz trapezoidal waveform lets you check
trigger-level performance, while its 1-kHz square-wave output
(2-nsec rise time) lets you set up undershoot and overshoot
characteristics of both the internal and external amplifiers and
the attenuators. Waveform amplitudes adjust from 0.1 mV/div
to 50V/div in 1-2-5 sequence; switching adjusts for graticule
heights of 6, 8 and 10 divisions.

For time-base calibration, crystal control holds the frequency
within 0.01%. Timing marks are positive-going 1V pulses,
adjustable from 100 nsec to 0.5 sec in 1-2-5 sequence. $935.

Zi-Tech Div Aikenwood Corp, Box 26, Palo Alto, CA 94302.
Phone (415) 326-2151. Booth No 1161. Circle No 367
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MEFE is the driving force
mml:setﬁen‘ansports.

We revolutionized the digital cassette
industry by making the first simple, reli-
able tape drive.

Now we offer that reliability in a full
line of transports, both single and dual
track.

The Single-Track 250B. With just two
moving parts (no mechanical adjustment,
ever) the 250B offers a record of perfor-
mance no competitor can match: an MTBF
0of 15,000 hours. The 250B also has the
widest ANSI/ECMA-compatible read/write
speed range on the market (5-40 ips)and
data transfer rates upto 32K bps.

The Dual-Track 450B. This new model
gives you up to 720,000 formatted charac-
ter storage, and features the exclusive
TACHLOK™ servo speed control —for con-
stant tape speed. Like the 250B, the 4508
hasdata transfer rates up to 32K bps and
needs nomechanical adjustment. Both
models are available with a variety
ofinterface options.

Single-track 250B

or dual track,

The Single-Track 250BH —for hostile
environments. This incredibly rugged ver-
sion of the 250B can handle just about any
condition. Operating temperatures from
—40°Cto +70°C, forexample. And all kinds
of shock and vibration. The 250BH has been
field proven in some of the toughest appli-
cations youcan name. Indoors and out. In a
wide range of industries.

Allthree models are available in vol-
ume, ready to ship. And we can customize
tomeet your exact design requirements.

Call toll free 800-258-3884. MFE Corp.,
Salem. N.H. 03079.

In Europe: MFE Limited, West Lothian,
Scotland, Tel.(0589)410242. MFE Products Sa,
Vevey, Switzerland. Tel. 021 52,80, 40. (MFE

has complete worldwide
representation. Contact us

M F E for the rep nearest you.)
*MFECorporation

Dual-track 450B

Single-track 250BH
Hostile
. Environment

For more information, Circle No 76







“Our hole-tfo-hole registration

Is crifical. Photocircuits boards
help set the standard’’

Dick Johnson, Production Manager, Teltone.

“Teltone is riding the crest of growth and
change in the telecommunications industry.

“Our central office, PBX, key telephone and
service analysis equipment is important but not
unique to our customers. So we've got to be
extremely competitive.

“Today we're building a new plant to be
even more competitive. Which is where
automatic insertion and Photocircuits come in.

"About three years ago we decided that our
board quality had to be better. Especially as we
moved toward incorporating automatic
insertion.

“We looked over the field and decided to
give Photocircuits a try.

“We'd been having a fair amount of trouble
with PTH boards in automatic insertion
because hole-to-hole registration is critical.

“Then we began running Photocircuits
boards. Their boards performed greater than
Teltone expectations and Photocircuits helped
establish our standard.

“And Photocircuits has helped us in other
ways. Board warpage is an industry problem
that has a lot to do with laminates. When some
of their boards would not insert into our
equipment housings, Photocircuits assisted us

in investigating the problem.

They offered design ideas on board layout
to minimize the problem. And as the biggest
independent board maker, they're in an
excellent position to consult and negotiate with
manufacturers.

Teltone is located across the country from
Photocircuits (Kirkland, Washington), and we're
getting response as if they were local.

“What | notice is the constant flow of
questions about drawings. They are tougher
on artwork than we are. Nothing is left to
chance.

“But most important, they know that the
board is a major unit of our products. A key to
our being cost effective. And their attitude is
much like our own.

“They know they'll succeed with their
customers if they keep leading in quality,
service and competitive prices.”

If you want to succeed like Teltone,
perhaps you need a supplier like Photocircuits.
To find out, just contact your Photocircuits
representative. Or call or write Photocircuits,
PCK Sales, 31 Sea Cliff Avenue, Glen Cove,
New York 11542. (516) 448-1301. A Division of
Kollmorgen Corporation.

Photocircuits

Printed circuitry for mass-produced electronics.

For more information, Circle No 77
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50W SWITCHERS

ES-E Series power supplies challenge their linear competitors
with very low price tags; for example, the 5V/10A model costs
only $89 in unit quantities. Yet their manufacturer hasn’t
sacrificed reliability to achieve this economy: MTBF exceeds
50,000 hrs, and all models carry a 2-yr warranty.

Two factors contribute to the units’ low price and high
performance: a sophisticated computer-aided design technique
that guarantees circuit integrity by using worst-case-analysis
criteria, and a proprietary single-chip controller. The latter
contains a pulse-width modulator, a soft-start circuit, current-
limit protection, a stable frequency oscillator, a deadband
network, regulated voltage references, precision comparators
and control logic. It reduces the supplies’ parts count by over
20%, compared with older discrete-component designs.

Externally, ES-E supplies measure only 2x5X4 in., per-
mitting mounting in tight spaces. Electrical specifications
include greater than 70% efficiency, 50-mV p-p maximum noise
and ripple, +0.1%+1-mV load and line regulation and 16-msec
hold-up time (32 msec optional). Special control circuits
eliminate turn-on and turn-off spikes.

Power/Mate Corp, 514 S River St, Hackensack, NJ 07601.
Phone (201) 343-6294. Booth Nos 1648, 50.  Circle No 335

FERRITE CORES

Ceramag 24B cores reduce losses by 30% at 16 kHz and 25% at
60 kHz, compared with designs using other materials. And these
reduced losses are achieved with no changes in permeability or
saturation level. Minimum losses occur between 85 and 95°C.
The cores come in standard IEC configurations. For example,
E-type units can be specified in 28 sizes ranging from 17 to 103
mm, while EC types with round center legs are available in 35-,
41-, 52- and 70-mm widths. Custom designs can also be supplied.
Price depends on size and style; a typical 35-mm E core (Model
50-0660) and I bar (Model 57-1811) combination costs $0.38

(1000).
Stackpole Carbon Co, Electronic Components Div, St
Mary’s, PA 15857. Phone (814) 781-1234. Booth Nos 1413, 15.
Circle No 336

MERCURY-WETTED REED RELAY

Noteworthy because it’s small, fast and sensitive, this device can
be ordered as a reed-switch capsule or a complete relay. In
either case, life expectancy runs to billions of cycles.

In capsule form (Model WR-1125), the device measures 0.5 in.
long and 0.1 in. in diameter. Operating frequency specs at 200
Hz max, while typical functioning. times run 1.8 msec for
operating and 0.9 msec for release. Sensitivity ranges from 25 to
60 ampere-turns.

As you'd expect, the capsule must be mounted within +30° of
vertical for proper operation. All devices are tested at 15 Hz and
50% overdrive. Power rating (ref) equals 30W. $1.73 (500).

Gordos Corp, 250 Glenwood Ave, Bloomfield, NJ 07003.
Phone (201) 743-6800. Booth No 827. Circle No 376

WIRE-WRAPPING BOARD

Model EECO-80-10 allows designers to build custom subsystems
for equipment that uses the Intel SBC-604/614 modular card
cage. This universal 2-level wire-wrapping board accepts up to
132 16-pin IC sockets or an equivalent mix of devices with 0.2- to
0.9-in. centers.

Constructed from 0.062-in. NEMA-FR4 flame-retardant glass
epoxy, the board features connectors and preinstalled I/O pins
that are gold plated per MIL-G-45204. Its design minimizes
noise problems by incorporating a continuous 2-0z copper-matrix
ground plane; mounting holes for numerous power-supply
decoupling capacitors are also provided.

A Lexan cover supplied with the $100 board protects pins
from damage. Sockets and wire-wrapping/documentation ser-
vices are available.

EECO Inc, 1601 E Chestnut Ave, Santa Ana, CA 92701.
Phone (714) 835-6000. Booth Nos 1611-1617. Circle No 338
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The MC*from Pyle
gives you more design flexibility
than any connector

in history.

Until the development of the MC2" of removable, crimp-type contact sizes
(Modular Concept/Multi-Cell) connector and arrangements. You simply insert the
system, you either had to design around appropriate modules into the shells and
existing connectors or buy expensive you have, in effect, designed your own
tooling for specialized applications. The connector. And should you choose to in-
former was a nuisance; the latter time- terchange male and female components
consuming and costly. in the same shell, you can do that, too.
We solved the problem by developing a The MC? provi ith 2
“family” of components consisting of 4 bility to design any of 36,936 different
shell sizes and a series of insertable, con- connectors.

tact-carrier modules available in a variety

®
But, all connectors are not created circular.

The MC2 concept can be applied to what- solve your system-component intercon-
ever shape suits your particular purpose. nect problems, we'll come up with the

economical answer.
And you and we together will continue to

If you will simply tell us what you need to

& advance the state of the art through de-
) - _DIALPYLE:
- 312-342-6300
F O \ el e : pyle-national

N company
A Division of Brand-Rex Company

Better connectors. By design.
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do great things with your specs
for induction drive motors..
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..and they price them
very, very competitively

Ly2

o'
When you need an induction drive motor you want it w
designed exactly as you need it. Without hassles, 26 Frame Induction Motor
without design headaches. That's the way Howard’s
motor-makers operate. They respond to your needs
with fast action.

Tough and demanding customers such as IBM,
Burroughs, Shugart, Documation (as well as scores
of others) have found that Howard'’s engineering
flexibility and adaptability makes it easy to get just
exactly the induction drive motors they need.

We’re small enough to react positively to your
development time-tables — big enough and experienced
enough (over 11,300,000 motors in the past 10 years)

to deliver quality motors at a very competitive price.

Check with Howard’s motor-makers for any or all of
your induction drive or motor parts sets needs. You’ll
discover that Howard’s custom engineering approach
makes your projects go smoother, faster — without
paying premium prices.

42 Frame Induction Motor

.
-t ‘

WRITE TODAY for TWO NEW 48 Frame Induction Motor
INDUCTION MOTOR CATALOGS N
that provide torque curves,
ratings, dimensional drawings
on the complete line of 26, 33,
42, 48 and 56 Frame induction
drive motors and motor

parts sets.

HOWARD INDUSTRIES ¢ One North Dixie Highway ¢ Milford, lllinois 60953 e Phone: (815) 889-4105

For more information, Circle No 79
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POWER RESISTORS

Capable of handling 3W continuous power at 125°C in free air,
members of the precision power plate resistor (PPPR) family
can dissipate 6W if mounted on an aluminum heat sink or 10W on
a water-cooled copper heat sink. Resistance values from 10 to
500012, with tolerances down to 0.005%, are available in a
package measuring 1x1x0.025 in. Larger models, which include
values down to 0.5Q at 0.25% tolerance, have a higher
continuous-power capability.

Stability over time and temperature is noteworthy. Higher

resistance units spec load-life stability of 0.03% max AR under

full rated power at 125°C for 2000 hrs; nominal thermal drift

equals 2 ppm/°C over 0 to 40°C. (The low-value units exhibit still
higher stabilities.) $30 to $50 (100), depending on resistance
value. Delivery, stock to 12 wks ARO.

Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvern,
PA 19355. Phone (215) 644-1300. Booth No 73. Circle No 337

COMPUTING/CONTROLLING PRINTER

Features not previously available in most printers and

plotters—such as crystal-controlled real-time storage to 100 hrs,
time-interval printing from 1 sec to 100 hrs, data identification
with a programmable 6-digit heading and math scaling
functions—set Model 2030A apart. It provides 6-digit constants

for

scaling, programmable annotation that overrides

measurement-instrument units with four alphanumeric symbols,
alarm activation when data exceeds 6-digit limit setpoints and

seven printing modes.
Portable, stackable and rackable, Model 2030A is housed in

the new PTI (portable test instruments) package. It can scan

several instruments and translate numeric data into a visible

trace pattern—or apply limits and activate alarms. You can

operate the instrument from an external 12V supply if

necessary. $995. Delivery, 60 days ARO.
John Fluke Mfg Co Inc, Box 43210, Mountlake Terrace, WA
98043. Phone (206) 774-2211. Booth Nos 1141-47, 1242-48.
Circle No 378

MICROWAVE FREQUENCY COUNTERS

Claimed the smallest and lightest bench/portable microwave
counters currently available, Models 6246A and 6245A measure
just 4.75x8.38x13.5 in. and weigh only 12 lbs. The 6246A
accommodates signals from 20 Hz to 26 GHz; the 6245A, from 20
Hz to 18 GHz.

Both instruments handle input signal levels from —25 to +27
dBm. A proprietary measuring technique, combined with high
adjacent-signal rejection and high-speed tracking capabilities,
yields excellent AM and FM performance.

Other features include an overload-warning indicator, 10-digit
LED display and optional IEEE-488 interface. Power consump-
tion equals 35W. $4250 and $3750, for the 6246A and 6245A,
respectively. Delivery, 60 days ARO.

Systron-Donner Corp, 935 Detroit Ave, Concord, CA 94518.
Phone (415) 676-5000. Booth Nos 1653-1657. Circle No 339

GAUSSMETER

Model 904 measures magnetic flux in the range between 30G and
30 kG, achieving 3% F'S accuracy. LED lamps adjacent to its
analog meter indicate field polarity,and an analog output voltage
corresponding to the flux density of either dc or ac fields is
available at the rear panel.

Probes for the meter operate on the Hall-effect principle and
come in a wide variety of axial, transverse-field and tangential
models. Simple self-contained internal calibration avoids the
need for a reference magnet. $365; probes approximately $175
each.

RFL Industries Inc, Boonton, NJ 07005. Phone (201)
334-3100. Booth Nos 1343, 45. Circle No 372
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What makes GE

thin edgewise

instrument readings Alnico 8
SO accurate? powelr.

A high strength Alnico 8 magnet puts For full information on General Electric’s
extra torque into every mechanism. This complete line of ac and dc thin edgewise
makes GE thin edgewise instruments less ammeters (from microamps up) and volt-
susceptible to reading errors caused by meters (from millivolts up), write to Section
friction or static. They will continue to 592-94, General Electric Co., Schenectady,
meet or exceed all applicable ANSI C39.1 NY 12345, or call your nearest GE sales
specifications for years. office or distributor.

Available in both vertical and horizontal
models, these compact instruments save

valuable panel space in all three sizes — There§ more
1%, 2%, and 3% inches. All are attractively to any GE instrument
housed in virtually unbreakable LEXAN® than meets the eye.

resin cases. General Electric thin edgewise
instruments are interchangeable with most
competitive models and are easily

modified for special applications. GENERAL @ ELECTRIC

For more information, Circle No 80
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NOW YOU GET AUGAT QUALITY, LOWER
PRICES AND A CHOICE OF CONTACTS.

Which 200 Series socket best Augat Series 2xx-AG49D sock-

fits your application? efs establish a new gold stand-
Beryllium Copper. The origi- ard for dependability and

nal 200 Series socket. It proved economy.

you don't have to sacrifice high And no matter which contact

performance for low cost. The material you choose, you still

2xx-AG39D features beryllium get Augat’s low-profile con-

[ P struction with end and side

stackability to save valuable
board space. Insulators with
molded standoffs to provide
clearance for proper cleaning.

Closed bottoms to eliminate sol-

der wicking. And all 200 Series
sockets—beryllium copper,
copper alloy, or gold inlay—are

_ , available in all popular sizes
copper side-wipe contacts for from 8 to 40 pins. All are pack-
maximum mechanicaland gas-  aged in tubes, at no extra

tight electrical performance. cost, compatible with

MIL-S-83734 approved. automatic insertion
Copper Alloy. The lowest-cost equipment.

200 Series socket you can buy:. It Soif you're

features copper alloy tin-plated looking for

contacts to provide excellent low-cost

performance for maximum sockets,
economy. Yet the 2xx-AG29D
has all the design innova-

tions that made the 200 Series T look

an overnight success. A . ]Your
Gold Inlay. Now true gold h ;;go " %Pr]?.b

contacts are available ) to?ine%gr?r?erlplil gu_

iy [Gw-aost Z0cKS ! make the right choice.

For the name of the nearest
Augat representative or distrib-
utor, write Augat, Inc., 33 Perry
Avenue, PO. Box 779, Attleboro,
Mass. 02703. Tel. (617) 222-2202.
In Europe—Augat SA-France:
gZ.I. Sofilic) B.P. 440 Cedex/94263
resnes, France. Tel: 668.30.90.
Telex: 201.227 AUGSAF.

TEST DATA
Insertion Force 230 grams when measured with a 015" x 023" rectangular lead,
Withdrawal Force 88 grams when measured with a .088" x .015" rectangular lead
Initial Contact Resistance Low-signal level contact resistance at 20 mv open circuit measured at
Per MIL-STD-1344, Method 3002 6.79 milliohms, before corrosive atmosphere.
Socket Durability 50 Cycles 5.4 milliohms measured before durability and 6.15 milliohms
with .014” x .021" Gauge after 50 cycles.
Corrosive Atmosphere per No evidence of porous plating or exposure of base metal.
MIL-S-83734 Para. 4.7-16 Contact resistance averaged 6.64 milliohms indicating gas tight performance.
Low-signal level 100 ma af 20 mv.

Your contacts are on the next page. too. Look for Augat’s Send for detailed Augat test report #178

complete distribution listing

Augat intferconnection products,
Isotronics microcircuit packaging,
and Alco subminiature switches.

For more information, Circle No 81
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LIGHTED PB SWITCHES

Series P1 lighted pushbutton switches handle power switching,
low-energy switching or a combination of the two. Their
elements feature a long-life, coil-spring snap-action mechanism
and optional LED lighting.

Available in single- and double-pole designs, the units contain
one or two of the company’s subminiature switches. Of these,
E62 Series devices are rated for 10.1A, 125 or 250V ac (¥ hp,
125V ac), while E63 Series units handle 100 mA, 125V ac for
low-energy circuit applications. You can order dpdt versions
with any desired mix of E62 and E63 switches.

The P1 switches also come in unlighted versions with black
opaque or red translucent pushbuttons. Other button colors are
available on special order. Terminal choices include 0.093-in. or
0.110-in. quick-connect, flat short-solder or flat pe-type pins.
Single-pole, lighted, with E62 switch, $5.75; dpdt, $6.90.

Cherry Electrical Products Corp, 3600 Sunset Ave, Wauke-
gan, IL 60085. Phone (312) 689-7700. Booth Nos 1534, 36, 38.

Circle No 377

SIGNAL GENERATORS

E Series modular microwave generators, solid-state except for
their klystron oscillator, permit coverage from 3.7 to 12.4 GHz.
Each of the four models provides widely adjustable FM and
square-wave modulation of its accurately calibrated cw output.
A horizontal-sweep output for the internal FM permits a
convenient scope display of swept-band response plots; an
optional internal isolator furnishes reverse-power protection
during radar testing.

Features include digital readout of frequency to 0.5%
accuracy, 130-dB calibrated output-level range and phase-lock
capability. Model 1107E (3.7 to 8.4 GHz) and Model 1108E (6.95
to 11 GHz), $5150; Model 1108E-C (6.95 to 12.2 GHz), $5400;
Model 1108E-CE (6.95 to 12.4 GHz), $5700.

Polarad Electronics Inc, 5 Delaware Dr, Lake Success, NY
11040. Phone (516) 328-1100. Booth No 1543. Circle No 371

SWITCHERS

Ten models that deliver outputs ranging from 2V at 200A to 28V
at 28A constitute the 9N Series of Super Switchers. Efficiency
reaches 80%, and inputs (47 to 63 Hz) can be either 115/230V or
208V (single-phase) or 208V (3-phase). Input tolerance specs at
+10, —20%, with no derating required at 50 Hz.

Standard regulation runs 4 mV for +10/—20% line change and
0.2% for 100% load change; ripple and noise typically equal 40
mV p-p or 7 mV rms. $450 to $695. Delivery, 14 wks ARO.

Powertec 