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... 10 turn precision,
in a 58” square package.

Now custom design precision in your equipment! Bourns modular line of 10-turn wire-
wound potentiometers offers virtually infinite selection of standard options, with specs 1
that are unequaled in any other line of moduiar controls, potentiometers and switches.

SMALL SIZE—The 54’ square design saves up to 35% of panel space compared to
standard circular models. Position them closer or in an area simply not possible before
now.

LOW ASSEMBLY COSTS—Easy and economical mounting on P.C. boards. Only Bourns
offers a choice of P.C. pins or solder lugs!

MANY OPTIONS —Single shafts of ¥s’" or a*’ diameter are each availabie in 3 standard
lengths, or choose dual concentric shaft options - all with plain or locking bushings.
Specify to your application and gang up to two modules.

You'll find these smaller modular precision pots offer the same electrical specs as the
larger circular types - such as independent linearity of only *0.25%.

“FEEL-APPEAL"—As with Bourns other styles of controls and switches, this precision
line offers the same smooth, consistent feel. The low rotational torgue is still only
.3 to 2.0 oz. inch!

CALL TODAY—for complete information on this versatile off-the-shelf, modular con-
structed potentiometer. Find out how to custom design precision in your eguipment at
standard cost and leadtime.

MODULAR PRECISION. .. BEAUTIFUL!

TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 1200 Columbia Avenue, Riverside,
CA 92507, Telephone 714 781-5122—TWX 910 332-1252.
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HP’s new

Display Trace

says a lot:

Large 500 cm? (77.4 in2)
viewing area says the
1304A is excellent for
applications in electronic
analyzer systems; analytical
instruments; weather, har-
bor or fire-control radar;
plus medical patient moni-
toring systems.

Small spot size (0.020")
and high brightness says
sharp pictures and good
readability...even in nor-
mally lighted industrial
environments.

Y

Complex graphic display
plus a large number of char-
acters says high-writing
speed and fast settling time.
HP’s new 1304A Large
Screen Display has a linear
writing speed greater than
25 cm/psec, and settles to
within one spot diameter in
300 nsec.

It all adds up to value. Low cost, high
performance, high reliability, flexibility and
after-sales service. A good combination
for any display system. Ask your HP field
engineer for all the details including OEM
and quantity discount prices. He can also
give you details on other models in HP’s
growing family of large and small screen

displays.

* Domestic U).S.A. price only.
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So does the

quality behind

the trace:

A variety of options means
the 1304A is easily tailored
for your specific system
requirements. For example,
choose from various X and
Y input configurations,
analog or digital blanking,
various CRT phosphors and
graticules, UL medical
equipment listing, and more,

Electrostatic deflection
means low power con-
sumption (just 60W aver-
age), thus higher reliability
due to lower operating
temperature. Light weight
compared to magnetic dis-
plays is another plus.

The price of just $2400*
means benefits and perfor-
mance of electrostatic dis-
plays at a cost approaching
that of magnetic displays.

ol

Modular construction and
an uncluttered interior
means easy servicing and
calibration.

/

Controls and user-settable
adjustments concealed
behind a front-panel door
means fast access while dis-
couraging knob twiddlers.

08’19

HEWLETTW PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance ca¥: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeies (213} 877-1282
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Introducing HP’s 3438 A system DMM...

The right DMM decision for
low-Cost data acquisition

If you're looking for low-cost data acquisition using the
HP-IB* here’s a new DMM alternative... HP’s new
3438A. It's the first 3% digit DMM that's HP-IB compatible.
And it’s priced at just $875%*.

Simple or complex. Use the 3438A in simple data
gathering applications with HP’s 5150A low-cost printer.
Or for automatic data acquisition and analysis, use your
3438A with an HP 9815A or 9325A computing controller
and 3495A scanner. Of course the HP-IB interconnect
system solves your interface problems and makes system
integration as simple as plugging in interconnecting cables.

Autoranging. The 3438A automatically selects the
proper range on AC or DC volts and ohms eliminating the
need for range programming. Any one of the five DMM
functions is conveniently selected on the front panel.

High sensitivity. Sensitivities of 10 milliohms, 100 pV
and 100 nA allow you to monitor low-level transducer
signals directly. And long-term stability assures accurate
readings over long periods of unattended operation.

3438A DIGITAL MULTIMETER
HEWLETT + PACKARD

@ ]

REAR FRONT

Wide AC bandwidth. Measure AC voltages from 30Hz
up to 100 kHz with midband accuracy of 0.3% of reading
plus three digits. DC voltages up to 1200 V are measured
with a full-year best accuracy figure of 0.1% of reading plus
one digit.

Self test modes. Internal circuitry checks for proper
DMM operation by quickly verifying proper conversion
and data transfer. Should troubleshooting be required, the
3438A is designed to use HP’s 5004A Logic Signature
Analyzer for rapid problem isolation.

Rugged and versatile. Using the latestin LSI technology
and packaged in HP’s System Il rackmount configuration,
the 3438A adapts to a variety of needs—in bench sys-
tems, existing HP-IB systems or new instrument systems.
Your local HP field engineer has all the details. Contact

him today. ’
* HP's implementation of IEEE Standard 4881975 HP DMM S-
the right decision

** Domestic U.S.A price only.
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Highlights

Cover: Analog | /O adapts to microprocessors, 81
Linking analog inputs to microprocessors
and vice versa can take considerable hard-
ware and software. To simplify system
design, new converters have begun to
resemble miniature systems and to relate to
the processor as a peripheral.

Color TV a bright spot in Europe, 69

As European television-set makers pack for
their biennial trip to West Germany’s Inter-
national Radio and Television Exhibition,
they look to a bright future for their color
models—for both the short term and the
long run. In fact the entertainment sector is
one of the European electronics industries’
few strong areas.

Bipolar microcontroller chip rivals bit slices, 91
Advances in bipolar Schottky technology
allow the design of a single-chip micropro-
cessor with performance that approaches
that of bit-slice machines. Yet the device
has an easy-to-use fixed-instruction set.

TV receiver shows two pictures at one time, 102
Providing a small inset monitor picture
simultaneously with the main picture poses
some tricky technical problems for televi-
sion-set designers. One solution is the
careful tailoring of two bucket-brigade-
device memories and a control integrated
circuit to the job.

In the next issue. . .

Wescon 77: the widening horizon of the
microprocessor . a special report on
flexible circuitry nonbinary logic in
today’s designs.
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Publisher’s letter

There has long existed a healthy

rivalry between bipolar and metal-
oxide-semiconductor technology —or
rather between the proponents of the
two approaches to integrated-circuit
fabrication. Advances in one area, it
seems, stimulate workers in the other
to take some more steps forward.

There’s no reason why the com-
plex 1C called the microprocessor
should be immune from the rivalry.
It should be no surprise, then, that,
thanks to bipolar Schottky technol-
ogy, there is now a single-chip
microprocessor that bridges the gap
between the computational abilities
of MOs devices and the performance
of bipolar bit-slice units. You’ll find
the full details on the 8X300 micro-
processor in the technical article
that starts on page 91.

Design of the 8X300 began three
years ago at Signetics Memory
Systems Inc., which was a subsidiary
of Corning Glass Co. sMs, a systems
house, initiated the design and
planned the architecture, and anoth-
er subsidiary of Corning, Signetics
Corp., did the fabrication. Then,
when Signetics was purchased by
Holland’s Philips, it obtained the
rights to the 8X300 design and was
free to market the device as a
commercial product.

Author John Nemec was a new-
comer to the semiconductor indus-
try, having been a systems designer
in Ford Motor Co.’s aerospace oper-
ations. “One of the first projects |
was assigned to at Signetics was the
8X300,” he says. “But I found that,
as people were assuring me, it was
easy to use and understand. 1 was
able to pick up the instruction set
quickly, and 1 began working with
the chip right away.”

He then went on to support the

marketing effort for the device. And
though he is no longer associated
with it—he is now marketing man-
ager of custom programs in the logic
division of Signetics—he is pleased
with its success. ““The strong points
about the 8X300 are that it was
designed by a systems house, and
that it’s been in extensive use for a
few years,” he notes. “It’s a well-
seasoned part—not something new
with bugs in the design that people
have to worry about.”

And, speaking of microprocessors,

you’ll want to read about what
the need to interface efficiently with
them has done to the design of
components for analog data conver-
sion. On page 81, our components
editor, Lucinda Mattera, describes
the ferment that is going on in the
field and sorts out just what all the
latest developments mean.

From new chips through hybrid
circuits and modules to whole
boards, the key to the frenetic pace
of change is the microprocessor.
“One thing is clear,” she says. “The
microprocessor is changing the
whole design process, right down to
the very terminology of analog data
conversion, and that has caused
some confusion.”

For example, she says, ‘‘such
terms as ‘data converter’ and ‘data-
acquisition system’ are giving way to
‘analog input/output system.” De-
signers are going to have to learn a
whole new vocabulary and ‘micro-
processor-compatible’ is going to be
the biggest buzzword.”
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talk to our power supplies

IEEE-488 STANOAROQ BUS
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KEPCO
SN-488

progranmming
system

Kepco’s new SN-488 digital interface provides you with a convenient way to
put our programmable power supplies on your General Purpose Interface
bus. The model SN-488 responds to the “listen’’ instruction, provides the
"handshake” interaction and gives you two addressable channels on each
card. Up to eight cards can be addressed through a single bus connector.

Each channel provides 12 bits resolution with programmable range (10:1)
and programmable polarity (for use with bipolar power supplies). Kepco
makes hundreds of power supplies that can listen on your bus through the
For complete specs, SN-488 interface: fast models, slow models, high voltage and low; unipolar,
write Dept. BYF-14 bipolar, voltage stabilizers and current stabilizers . . . power supplies designed
for today’s automatic test equipment.

K E p C D@ 131-38 SANFORD AVENUE + FLUSHING, N.Y. 11352 U.S.A. « (212) 461-7000 » TWX #710-582-2631
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A SMART WAY TO BEAT YOUR

POWER SUPPLY SIZE PROBLEM

MENOVE coves

1Y/1" thin, 24" narrow, /4" shart

yet this converter produces 50 watts of
regulated DC power from an input of
20-32 VDC! It weighs less than 2 pounds.
This is only one of our wide variety of
many small lightweight converters, in-
verters and power supplies — there are
over 3500 models listed in our newest
catalog, including size, weight, and prices.
If you have a size problem, why not send
for an Abbott catalog?

MIL SPEC ENVIRONMENT — All of the
hermetically sealed power modules listed
in our new catalog have been designed
to meet the severe environmental condi-
tions required by modern aerospace and
military systems, including MIL-STD-
810C. They are hermetically sealed and
encapsulated in heavy steel containers.
New high performance units meet MIL-

STD-461A for conducted and radiated
electromagnetic interference.

RELIABLE — Highest quality components
are used in Abbott power modules to
yield high MTBF's (mean time between
failure) as calculated in MIL-HDBK-
217. Typical power modules have over
100,000 hours MTBF — proving that the
quality was built in from the beginning. ’

WIDE RANGE OF OUTPUTS — Any volt-
age from 5 volts DC to 740 VDC is ’
available by selecting the correct model
you need from our catalog wtih any of a
variety of inputs including:

60~= to DC

400”» to DC

DC to DC

DC to 400 A |

DC to 60 ’

Please see pages 1836-1848 of your 1976-77 EEM (ELECTRONIC ENGINEERS MASTER Catalog) ‘
or pages 676-682 Volume 2 of your 1976-77 GOLD BOOK for information on Abbott Modules.

Send for our new 60 page FREE catalog.

abbott

GENERAL OFFICES

transistor ?_200 W. Jefferson Blvd.

EASTERN OFFICES
1224 Anderson Ave.
Fort Lee, NJ 07024

os Angel CA 90016

LABORATORIES, INCORPORATED (213) 936.8185

“SEE US AT WESCON/77 SHOW IN SAN FRANCISCO, BOOTH NO. 710-71."

6 Circle 6 on reader service card

Telex 69-1398

(201) 224-6900
Telex 13-5332

Readers’ comments

Pardon our gremlins

To the Editor: I recently derived a
program for my SR56 from the one
for the HP25 that you published
{Calculator Notes, July 7, p. 117].
Unfortunately, it would seem that
gremlins attacked the noise figure
equation published. The denomi-
nator of the last term should be:

log~'(gi/10)

—a small but significant difference!
P. R. Minchinton
Welwyn Garden City
Herts., U. K.

United we stand

To the Editor: I do not see the solu-
tion of engineers’ problems [Elec-
tronics’ career survey, ‘“‘Part 3: EEs
appraise career trends for 1980s,”
Aug. 4, p. 87] in hard work only,
Instead, I see the need for concerted
action, since, while some succeed as
a result of their expertise or manage-
ment ability, others suffer and never
make the grade. ... The solution is
union or unity, lobbying in Congress,
education of the public with some-
thing other than Srar Trek, up-to-
date registration requirements: a
union (and I say “union”) similar to
the American Medical Association.
Eugene F. Pereda
Albuquerque, N. M.

Peak prices

To the Editor: In your article on the
Office of Technology report on
photovoltaics [*“Report by Congres-
sional committee favors small power
installations,” Aug. 4, p. 32], there
are two figures quoted that should be
corrected. The article states: “Sil-
icon costs, OTA says, represent about
$2 of the $17/kw charged for typical
cells in 1976. ERDA’s goal is
10¢/kw.”

Silicon cells in 1976 cost approxi-
mately $15 to $17 per peak watt, not
per kilowatt. ERDA’s eventual goal is
50¢/peak watt by 1986, rather than
10¢/kw. Photovoltaics priced at
$17/kw would turn the market
loose, just the stimulus it rightfully
deserves!

Blaine Ouimette
Kansas City, Mo.

Electronics /September 1, 1977



monolithic
10-bit DAC's.

E Good news! Two new ten-bit digital-to-analog converters

E from the folks who know how to make them monolithically.
And each is completely “complete”’ Includes internal
reference and output ap amp. They are fast (1.5 usec
settling time), with voliage outputs, yet consume only

350mW\ (max) over the entire military temp

rarge (—55°C to +125°C).

DAC-05: Sign-magnitude coding (sign-plus-ten-bits).

DAC-06:Two's complement coding.

Both DACs are available now specified over the
full temp range. Off the shelf to MIL STD-883A
Level B. Reliability is enhanced by 100% burn-in,
hermetic packaging for all parts, PM1's famous
triple passivation, low noise process and no
laser trimming.

Data sheets are ready. Parts are on the

shelf. Write, wire or phone. Precision
N Manolithics, inc., 1500 Space Park
Drive, 5arta Clara, CA 95050.

(408) 246-9222. TWX: 910-338-0528. ®
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Get the

scope you

Our “Instrument Professionals”
will tell you which scope will

do the job best, at the lowest
cost, make immediate delivery
and guarantee performance.
Write or call for data on our other
specialties: Instrument Leasing *

Computer Peripherals * Equipment

Sales . Instrument Service.
Circle 8 on reader service card

Call

Get our

FREE gtk |
Catalog .» i

Continental |

Rentals

Div. Continental Resources, Inc.
175 Middlesex Turnpike, Bedford,

MA 01730 (617) 275-0850

FOR IMMEDIATE RESPONSE CALL:
N.E. (617) 275-0850; L.1. (516) 752-1622;
NY, NJ (201) 654-6900;

Gtr. Phila. (609) 234-5100;

Wash., D.C. area (301) 948-4310;

Mid West (312) 439-4700;

So. Central (214) 690-1706;

Costa Mesa, CA (714) 540-6566;

L.A., CA(213) 638-0454;

Santa Clara, CA (408) 735-8300.

,’ News update

!

need-NOWI |

B The experimental millimeter-wave
radar system designed and built for
the U. S. Army by United Technolo-
gies Corp.’s Norden division in
Norwalk, Conn., has passed prelimi-
nary tests. The 95-gigahertz radar is
destined for the Aquila remotely
piloted vehicle, a small unmanned
aircraft for battlefield surveillance
that the Army hopes to field by the
early 1980s [Electronics, Sept. 30,
1976, p. 30].

The brassboard model is built out
of off-the-shelf components to dem-
onstrate the utility of the millimeter-
wave radar concept. It has three
modes of operation: high-resolution
ground mapping, moving target indi-
cation, and fixed-target enhance-
ment. “We successfully proved out
the three modes in static tower
tests,” says Russell J. Wagner, tech-
nical project coordinator for the
U.S. Army Electronics Command
at Fort Monmouth, N. J. The tests
were conducted at Norden’s plant
and at Fort Huachuca, Ariz.

The Army and Norden are now
preparing for flight tests of the
brassboard model in a manned
aircraft “some time during fiscal
1978, which begins Oct. 1. “We
will be making some minor modifi-
cations to the equipment to upgrade
the system,” Wagner says.

Norden’s RPV radar is designed for
foul weather, when electro-optical
sensors are ineffective. “As opposed
to optical systems, which are limited
to operation in clear weather, a
millimeter-wave radar sensor is ef-
fective in adverse weather, including
dense cloud cover, fog, and rain,”
says Norden’s Robert S. Graziano, a
senior research engineer. While mil-
limeter-wave radars offer much bet-
ter resolution for a given of antenna
size than radars operating at lower
frequencies, their range is not as
great. But that is no problem with
RPVs, says an Army spokesman,
since they have to be close to the
target anyway. The importance of
the millimeter-wave radar, the
spokesman adds, “is that we can look
at real-time information, as opposed
to a photo that has to be developed,

if the [conventional] RPV returns.”

Bruce LeBoss

Gas sensing Semiconductor

"FIGARO
=GAS
'SENSOR

____quickly senses

| even small
(4
@ )
\

amount
of gas.

A
Applications

N

1. Natural Gas-Leak Alarm
2. Propane Gas-lLeak Alarm
3. Carbon stononde
4
5

7”

combustibie gases
contained (n smoke
6. Alcohol Detector
Detector tor drunken
driver
7. A Pollution M or

Detector
. Automatic Fan Control
. tire Alarm (Detecting

FIGARO ENGINEERING INC.

®Head Office: 3-7-3 Higashitoyonaka. Toyonaka
City. Osaka. 560. JAPAN TELEX 05286155
FIGARO J CABLE FIGARO TOYONAKA
| TEL (06} 849-2156
-®North America. 3303 Harbor Boulevard. Suite
D-8, Costa Mesa. Cahfornia 92626, U S.A
TELEX 678396 CABLE FIGARENGIN
COSTAMESA TE. (714) 751.4103
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TENDER 980/9/13
AUTOMATED
PRESENTATION
EQUIPMENT
FOR
RADIO STATIONS

Radio New Zealand invites
tenders for the supply of
completely automated radio
presentation equipment
consisting of cartridge replay
units, reel-to-reel tape ma-
chines and time announce
facilities. Tenders close on
September 13, 1977 and
copies of specification may
be obtained from:

Broadcasting
Corporation
of New Zealand
P.O. Box 98
Wellington, New Zealand
Telex no. NZ3867
attention R.E. Wilson

Circle 157 on reader service card
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Designer’s guide to the

hot numbers inLICs.

BiMOS Op Amps:

they mix technologies
to match & _
circuit needs. s

CA3140

Most useful op amp since the 741.
MOS/FET input plus bipolar speed and
4-44 V supply voltage. Does most jobs
better than 741 or many premium op amps
—atfarless cost.

CAJI60
CA3I130

Universal op amp, available with com-
pensation (3160) or without (3130). Very low
priced, yet with features for general purpose,
FET input (1,500,000 M), wideband
(15 MHz), micropower and high current uses.

CA3I0O0

Wideband op amp (40 MHz) tor both
large and small signals. High open-loop
gain, slew rate (25 V/u sec) and output
current, plus fast settling time.

BiMOS combines the best of Bipolar and
MOS in versatile, easy-to-use, low-cost op
amps that are simple to manufacture in high
volume. It's the op amp technology of today
—and tomorrow. Millions of BiMOS devices
have been produced and sold. Most are
available off the shelf.

Circle 271

Variable Op Amps:
as easy to use as
a transistor.

CA3080

Programmable op amp: differential volt-
age input, current output. Variable veltage,
power. bandwidth, slew rate, input and
output current. $0.59 @ 1K.

CA3094

Programmable power switch/amplifier.
Adds integral Darlington output to CA3080
circuit to provide 300 mA peak current.

CA 3060

Variable op amp array: 3 variable op
amps plus zener bias regulator to use as
current control or voltage reference source.
All on one chip.

Circle 272

Micro Power Op Amp.

CA3078

Delivers up to 6.5 milliamps with standby
power as low as 0.7 microwatt. Program-
mable input terminal for tailoring response
and slew rate without sacrificing power.

Circle 273

Gold CHIP

The metalization is gold, and the chip is
hermetically sealed with a layer of silicon
nitride. The resultis corrosion-free, extended
life added to the economy of an advanced,
rugged plastic package. In short, Gold CHIP
(Chip Hermeticity In Plastic) gives you
better than standard plastic reliability at the
same price as plastic.

There are over 25 Gold CHIP types
including these popular numbers: CA301A,
CA307, CA311, CA324, CA339, CA555,
CA741, CA747, CA748, CA1458, CA3401,
CA3724, CA3725.

Circle 274

ARRAYS

RCA ampilifier, diode and
transistor arrays help you B L eace
reduce parts cost, save space,

cut insertion costs and in- " e
creasereliability. Choosefrom |

24 different arrays that allow = I

you to create new circuit ==
designs and do the jobs you ~ RCAArraycircuit

diagrams and free
sample offer

want done.

Circle 275

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

Or write: RCA Solid State. Box 3200,
Somerville, NJ 08876; Sunbury-on-Thames,
Middlesex TW16 7HW, England;
Ste.-Anne-de-Bellevue, Quebec, Canada;
Fuji Bldg., Tokyo, Japan.

RCA Linear experience
is working for you.




You wantio combme .
‘a 28-key calculator with
a 7-function wristwatch.

Now find a MOS company
that knows the

right combination.




Hewlett-Packard did.

Not surprisingly, they came
to AML.

We'd aiready helped them to
develop circuits for most of their
hand-held calculators. And we're
also one of the world's leading
producers of CMOS watch chips.

We needed every bit of this
experience. The specs for HP's
incredibly powerful "wrist in-
strument’' were extremely tight.
Yet by working closely together,
we were able to shrink the five

circuits' size even further.

And, with power a critical fac-
tor, we helped to develop a
"sleep mode" to shut down the
voltage when not in use.

For all its state-of-the-art
features, there wasn't a single
chip failure during life tests.
That kind of reliability is one
more reason twice as many
major companies come to us for
custom designs than anybody
else. This leadership goes back

to 1966, when we were the first
company to mass produce MOS.
So, if you want to know how
to make a great idea work,
maybe it's time you got in touch
with us. Write to AMI Marketing,
3800 Homestead Road, Santa
Clara CA 95051. Or call your
nearest AMI sales office. Be-
tween us, we'll find another

combina-
- AMI
success. o

AMERICAN MICROSYSTEMS, INC.
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NEW

Socket/Carrier Systems
Highlight Expanded
TEXTOOL Flat-Pack

Test Series

Two new socket/carrier systems high-

light an expanded TEXTOOL flat-pack

test series capable of handling the

larger LSl and MSI packages (1% x
1%a"" maximum) with up to 96 leads.

A unique feature of the —2620 plastic lid

socket (above with carrier) is the availabil-

/ ity of up to 192 contacts

(96 lead Kelvin) for single

or Kelvin measurements.

The 96 pin —4160 socket
‘i ,(Ieft) is basncally a metal
lid version of the —2620

socket, yet pin for pin, is
less expensive for such applications as
burn-in where Kelvin contact is not
necessarily required.

Standard or custom “snap-together”
carriers fit both sockets to completely en-
case and protect device leads, yet are
open for circuit repair.

The new series also includes a ver-
satile new staggered axial lead ZIP
STRIP (below) offering zero insertion
pressure testing without lead damage

to flat-packs for which
no carriers are
available.

TEXTOOL's
complete flat-
pack test socket line
now includes units to accept devices with
50, 52, 64, 70, 76, 82 and 96 leads (two
and four sided). All sockets feature
maximum device protection while insur-
ing consistently good electrical contact.
Wiping contacts eliminate “dimpling” or
gold removal, and lids are reinforced in
the contact area.

Oetailed technical information on these
and other TEXTOOL flat-pack lest sockels is
available from your nearest TEXTOOL sales
representalive or the factory direct.

||‘|

PRODUCTS, INC.
1410 W. Pioneer Drive « Irving, Texas 75061
214/259-2676
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Lt. Gen. Marsh prefers to
define systems in phases

The new commander of the Air
Force Electronic Systems division
would like to see changes made in
the way Congress funds the develop-
ment and procurement of the big-
ticket command, control, and com-
munications systems he oversees
from his headquarters at Hanscom
Air Force Base, Bedford, Mass. Lt.
Gen. Robert T. Marsh says such
programs are too big and complex to
be precisely and completely defined
from their inception, as Congress
traditionally wants.

“These systems are a different
animal from space, missile, and
aircraft systems, which have pretty
definable characteristics such as
thrust, payload, and penetrability,”
he says. As an example of the
systems with which he is dealing, he
cites the E-4 advanced airborne
command post from which military
operations could be directed in an

all-out war. Equipment is housed in

a Boeing 747, with three purchased
and three more under consideration.
Depending on the equipment, the
cost of six command posts is
projected as high as $924 million.

Data demands. The problem with
defining the system at the outset lies
in the great amount of data process-
ing it must handle, Marsh states.
Just how much equipment is needed
will not be known until the system is
tried. “We had to re-scope the
program along the lines of what we
knew could be done in the near
term,” he says, while providing for
growth in on-board data processing
and, possibly, a larger on-board data
base. “But the extent of those addi-
tional requirements isn’t even yet
defined, and we won’t move on them
until we have a better understanding
of what’s needed.”

The cigar-smoking Marsh, who
looks younger than his 52 years, sees
it as part of his job to push for
acceptance in Congress of phased,
evolutionary definition and funding
of such systems. He plans to do that
by first selling the concept to his
superiors at the Air Force Systems

Definer. Lt. Gen. Marsh says funding must
often evolve as the system is defined.

Command and also to the service’s
Air Staff.

He realizes his views may not find
ready acceptance, but his easy affa-
bility, combined with the determined
grasp he conveys of what he wants to
accomplish, suggest his voice will be
heard. Marsh says it is better to
admit that the Electronic Systems
divison’s kinds of systems cannot be
precisely defined from the start than
it is “to go back [to Congress] and
alter what we exquistely defined last
year and ask for changes.”

For Hayes, knocking on doors
was way to get the job done

J. L. *“Jerry” Hayes, the man behind
the Navy’s innovative approach to
test gear calibration, did not at first
realize how tough the task of auto-
mating the procedure would be. “If |
had sat down and rationally faced
the obstacles, I probably wouldn’t
have even tried it,” says the tech-
nical director of the Navy’s Metrolo-
gy Engineering Center, Pomona,
Calif. His goal was for his Mecca
system to make it easier for rela-
tively untrained technicians to han-
dle complex calibration chores.

“Our major obstacle was money,”
continues the Navy civil service
veteran of 25 years, 20 of them in
metrology. “We hardly had any.”
Test equipment makers also believed
the market was a long way off. But
the new types of control and calibra-
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Hewlett-Packard’s newest programmables are dedicated

HP-19C.
Continuous Memory.
Printer $345.00

You've made it clear, you want to be
able to solve your problems your
way. Our newest programmables let
you do just that, at a price you can
comfortably afford.

Their secret: continuous
memory plus fully merged key-
codes. The combination lets you
store up to 175 keystrokes’ worth of
your programs and 16 registers’
worth of your data for as long as
you wish.

You'’re in the driver’s seat. You
decide what you want to store and
how long you want to store it.

Continuous memory means the

HP-19C and 29C are never “off’
Their 98-step program memories,
16 of 30 storage registers, and
displays and formats stay “on” all
the time even when turned off. You
don’t have to re-enter.

Fully merged keycodes increase

capacity and efficiency.

All prefix functions and operations
merge so one memory location can
hold up to four keystrokes.
Programs require fewer steps.

to you.

Typical capacity rises up to 175
keystrokes and beyond. Your
sophisticated needs (today’s and
tomorrow’s) are accommodated.

Speaking of sophistication, both
the HP-19C and the HP-29C
provide you with three levels of
subroutines, 10 decision tests, 10
labels, conditional and uncondi-
tional branching, indirect address-
ing and insert/delete editing.

This latter feature, which lets
you add or delete program steps
without reloading, is another
example of our personal approach.
We know you like to try out alter-
natives, so we made it easy.

Our HP-19C is the world’s first
handheld printing programmabile.
Add a whisper-quiet thermal printer
to the programaming features
described above, and you have an
exceptionally capable handheld

Both are easy to use.
Our straightforward parenthesis-
free RPN logic system lets you run
through all problems~—no matter

HP-29C.
Continuous Memory.
$195.00"

how complex —the same way. No
false starts. No wrong turns. RPN
makes the control you want easier
to get.

(800) 648-4711. The toll-free
number to call for details and the
name of a nearby dealer (unless
you're in Nevada, in which case
you can call 323-2704 collect).

Or send the coupon.

HEWLETT ,I'Je, PACKARD

Depe. 214K 1000 NLE. Circle Blvd., Corvallis, OR 97330

 HEWLETT-PACKARD
' Dept. 214K

11000 N.E. Circle Blvd.

i Corvallis, Oregon 97330
I

1 Please send me complete details on
'the HP-29C and the HP-19C.

| NAME il
| ADDRESS . 4
i
eI A e
(STATE____ =4

*Suggested retail price, excluding applicable statevand local
tases — Continental U.S.. Alaska & Hawaii.
Displays photographed separately to simulate typical

appearance. 616/47
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New miniature
metallized capacitors
for professional and
consumer electronics

WIMA MKS 2 min

5 and 7.5 mm lead spacing. Up to 1.0 pF
Ultra miniature size, previously unattainable.

WIMA MKS 3

7.5 and 10 mm lead spacing. Up to 1.0 pF
Subminiature size and suitable for most
applications.

Long term reliability with high dielectric
and case insulation. Designed for easy
mounting and for double-sided printed
circuit boards.

aaanas <[P

WILHELM WESTERMANN

Spezialvertrieb elektronischer Bauelemente
P.O.-Box 2345 - Augusta-Anlage 56
D-6800 Mannheim 1 - Fed. Rep. of Germany
Tel.: (621) 408012
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Cajoler. Door-to-door discussions got Jerry
Hayes' calibration system off the ground.

tion gear that Hayes envisaged
[Electronics, August 19, p. 31] are
starting to be produced by industry
leaders like Tektronix and John
Fluke Manufacturing.

Hayes’ campaign to persuade in-
dustry to do much of the develop-
ment with its own funds began five
years ago. For a time, it was a
matter of making the rounds of
instrument houses lugging a proto-
type and cajoling executives, Hayes
recalls. On one side, they had to be
convinced of the business prospects,
he says, while on the engineering
side, ‘“none were really aware tech-
nology was exploding so fast.” What
made the system possible, he be-
lieves, was the ‘“marriage of the
microprocessor, the plasma-display
panel, and the IEEE-488 standard
instrumentation bus.”

Hayes’ door-to-door approach not
only worked, it paid dividends. The
bargain-basement cost to the Navy
has been in the region of $750,000,
or about one quarter the investment
that would have been required had
the project been contracted through
normal procurement channels,
Hayes says. This figure is further
dwarfed by industry spending to
come up with production hardware.

Says an official of a major instru-
ment maker: “Jerry and his guys
deserve immense credit. When was
the last time you heard of a good
idea coming to us out of a govern-
ment agency? Usually, it’s the other
way around.”
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MIL-SSR UPDATE

Experience, design know-how, and advanced solid
state relay technology bring you another industry
milestone with Teledyne’s M640 Series — the first
solid state relays to receive QPL approval to
MIL-R-28750:

M28750/5 (Teledyne P/N M640-1W)
M28750/6 (Teledyne P/N M643-1W)
M28750/7 (Teledyne P/N M643-2W)

These SSRs have already established a high
reliability record that spans a broad spectrum of
switching applications for both airborne and ground
support equipment. Qur M640 Series features all-

‘9™ TELEDYNE RELAYS

Another SSR first

solid-state circuitry utilizing hybrid microcircuit
techniques in a hermetically sealed TO-5 package.
And they're available with bipolar output for AC or DC
loads up to 60mA/40V and DC outputs for loads up to
300mA/40VDC or 100mA/250VDC.

For complete specification data, contact your nearest
Teledyne Relays sales office listed in EEM, Gold
Book or Electronics Buyers’ Guide. You’'ll find we have
the experience, products, and technical support to
meet all your SSR needs — including a quick reaction
capability to design SSRs specifically for your
application.

TELEDYNE’S MILITARY SSRs

A. P/N 683-1 DC SSR
DIP package, with output rated at
600mA/50vDC

B. P/N 882-1 AC SSR
DIP package, with output rated at
1A /250VAC

C. P/N M640-1W BLpolar SSR
Mil P/N M28750/5. TO-5 package, with
bi-polar (AC/DC) output rated at 60mA/40vV

D. P/N M643-1W DC SSR
Mil P/N M28750/6. TO-5 package, with
output rated at 300mA/40vDC

E. P/N M643-2W DC SSR
Mil P/N M28750/7, TO-5 package, with
ouput rated at 100mA/250vDC

F. 652 Series AC Power SSR
Output rated at 25A/250VRMS

3155 West El Segundo Boulevard, Hawthorne, California 90250

Telephone (213) 973-4545
Electronics/September 1, 1977
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- AMPZIF fi)_nnectors
kup savings i
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Take our stacking zero insertion force connectors, for
example. They effectively reduce costs, not only because they
prevent board insertion damage but also because they
eliminate board routing, beveling, and gold card edge fingers.

Their stacking design permits high density, bus organized
packaging, eliminating backplanes and allowing shorter
electrical paths from board to board. And card cages are no
longer necessary. Add all these advantages and you can see
why AMP stacking zIF connectors are ideal for the new
generation of microprocessors, intelligent terminals, and
distributed processing systems.

There’s another important advantage, too. AMP technical
support. And it’s available even when your product is in early
development. In fact, that’s when we urge you to get us
involved. So you can take full advantage of the capabilities
and willingness of our people to help you find a better way

to increase your product’s effectiveness.

There are more benefits in AMP ziIF stacking connectors:
Maintenance is simplified because every board is accessible
without the need for extender boards. Contacts are on .100”
grid spacing and feature the AMP Action Pin to reduce board
hole damage.

Why not get the complete story on our Zero Insertion Force
Stacking Connectors, as well as card edge types with
side-entry capability. Just call Customer Service at

(717) 564-0100. Or write AMP Incorporated,

Harrisburg, PA 17105.

AMP has a better way.

WESCON, SAN FRANCISCO INCORPORATED

WE = Q v
| STIILEE N ey

il
. M7 =

L ] .‘ \\ —_—

"’.'6‘3:‘ tYé | - 5

AMP is a trademark of AMP Incorporated
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Meetings

ESSCIRC 77—Third European Solid
State Circuits Conference, IEEE ef al.,
Ulm University, Ulm, West Germa-
ny, Sept. 20— 23.

Eascon—Electronic and Aerospace
Systems Convention, IEEE, Sheraton
National Hotel, Arlington, Va.,
Sept. 25 -28.

International Electrical Electronics
Conference & Exposition, IEEE, Au-
tomotive Building Exhibition Place,
Toronto, Canada, Sept. 26 — 28.

Thirteenth Electrical/Electronics In-
sulation Conference, IEEE et al.,
Palmer House Hotel, Chicago, IlI.,
Sept. 26 —29.

Pinpoint
The Problem

HP’s Current Tracer locates
low impedance logic faults.

3y tracing current to sources or sinks. it can find the one bad
component on a bus. pinpoint hairline solder bridges or backplane
shorts. It quickly troubleshoots wired AND/OR and 3-state
busses in all logic families. No cutting circuit traces or removing
good circuit elements. Sensitive only to AC currents with
fast transitions: adjustable sensitivity of 1 mA to 1 A: single lamp
readout displays relative current levels. Model S47AL S350*
Also available are HPS S46A Programmable Logic Pulser for
single pulse or streams (S150%) and HPS Logic Probes and Clip

for voltage based problems. -

Northeast. contact Schweber: Westbury, NY

Somerset. N Danbury., C1

West. contact Wyle-Elmar: Denver, CO: M View. CA

Wyle-Liberty: Scattle. WA: Phoenix. AZ: San Diey

CA: El Segundo. CA

Elsewhere. contiact yvour neiarby HP sales office, or write

HEWLETTW PACKARD

1 Pa

SEE THEM IN ACTION AT WESCON BOOTH #1243, 1344,
Circle 20 on reader service card

Fifth Data Communications Sympo-
sium, IEEE and ACM, Snowbird,
Utah, Sept. 27 - 29.

Advanced Techniques in Failure
Analysis Sympeosium, IEEE, Marriott
Hotel, Los Angeles International
Airport, Sept. 27 —29.

International Conference on Thin-
and Thick-Film Technology, IEEE,
Congress Center, Augsburg, West
Germany, Sept. 28 —30.

Industry Applications Society Annual
Meeting, 1IEEE, Marriott Hotel, Los
Angeles, Oct. 2 -4,

Euromicro—Third Symposium on
Microprocessing and Microprogram-
ming, IEEE e al., Free University,
Amsterdam, the Netherlands, Oct.
3—-6.

Nepcon 77 Central, Industrial &
Scientific Conference Management
Inc. (Chicago), O’Hare Internation-
al Trade and Exposition Center,
Chicago, Oct. 4 —6.

Gidep— Government-Industry Data
Exchange Program Conference, Gi-
dep (c/o Dennis Starling, Datagra-
phix, Inc., San Diego, Calif.), South
Coast Plaza Hotel, Costa Mesa,
Calif., Oct. 5-17.

Interkama 77 —International Con-
gress and Exhibition for Instrumen-
tation and Automation, NOWEA
(Diisseldorf, West Germany), Fair-
grounds, Diisseldorf, Oct. 6 — 12.

Electrochemical Society Electronics
Division Symposium, The Electro-
chemical Society (Princeton, N. J.),
Hyatt Regency Hotel, Atlanta, Ga.,
Oct. 914,

IntelCom 77 —International Tele-
communication Exposition, Horizon
House International (Dedham,
Mass.), Georgia World Congress
Center, Atlanta, Oct. 10—15.

Tenth Convention of Electrical and
Electronic Engineers in Israel, (c/0
Daphna Knassim Ltd., New York,
N.Y.), Tel Aviv, Oct. 10—13.
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Mostek’s $995 SDB-80 delivers

The solution
for OEM applications.

For OEM applications, the
SDB-80 is one of the most
powerful, yet low-cost
microcomputers available in the
industry. For $995 (single unit
cost), the SDB-80 single-board
microcomputer provides
Mostek’s Z80 CPU (MK 3880),
eight MK 4116 16K RAM

memories, two PIO’s (MK 3881),

one CTC (MK 3882), serial

highly-sophisticated system bus
for complete expandability
(including muiti-processor
applications).
The solution
for software development.
For software development,
the SDB-80 is available with a
complete package of software
development aids in ROM. This
optional 10K byte firmware
package may be located in
sockets on the board to provide

ASCIl interface (110-9600 baud) the ability to generate, edit,

sockets for up to 5K bytes of
PROM or 20K bytes of ROM,
plus a fully-buffered and

MOSTEK

assemble, execute, and debug
programs for all types of
Z80 applications.

Z80 power and 16K bytes of RAM.

For users requiring even
greater system capability, the
SDB-80 is expandable with the
use of optional add-on boards.
In this way, the user may
configure his system to include
any amount of PROM, ROM,
RAM or /O desired, plus add
such features as in-circuit emu-
lation, floppy-disk interfaces, and
PROM programming capability.

For more information on the
SDB-80 and the complete range
of optional support boards,
software, and boxes, contact
your local Mostek sales office
or representative.

1215 West Crosby Road « Carroliton, Texas 75006 « (214) 242-0444 - MOSTEK GmbH - West
Germany * Telephone: (0711) 701096 - MOSTEK ASIA « Hong Kong - Telex: 85148MKA HX

*Single unit cost. Prices apply within the U.S. and Canada. Eurocard version available. Contact Mostek GmbH.

Electronics/September 1, 1977
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A new
directionin

microprocessor

design aids.

Introducing a software development
system that supports a variety of micro-
processors: currently the 8080, 6800,
Z-80, and 9900, with a wide selection to
follow. Assembler software for two
microprocessors is provided from
those available at the time of purchase,
and software for each additional micro-
processor may be purchased as an
option with a minimum of added
expense.

This feature alone means that you

can change direction without having
to make a major investment in a new
design aid. Choose a component on the
basis of its suitability for a particular
project, then, if it seems desirable,
switch to another for the next project.

It also means that you don’t have to
relearn your software development
system each time you use a different
microprocessor chip. And that can
save valuable time.

The 8002 offers several other time-
saving features to ease the task of
program creation: a text editor that
simplifies software entry and revisions,
an assembler with macro capability,
and dynamic trace for software
debugging.

Since microprocessor-based pro-
gram creation and prototype design
typically go hand in hand, the 8002 also
offers three progressive option levels
for program emulation and debugging,
prototype emulation and debugging,
and real-time prototype analysis.

The 8002 Program Emulation and
Debugging System, which adds an
emulator processor and software for

a selected microprocessor, enables the
developmental software to be run,
tested, changed, traced, and debugged
on the desired microprocessor. The

THE TEKTRONIX 8002
MICROPROCESSOR
LAB




emulator microprocessor is identical
to the microprocessor in the designer’s
prototype; if the software is to be
executed on an 8080 in the prototype,
for example, an 8080 microprocessor
chip is used in the emulator processor.

The 8002 Interactive Prototype
Emulation and Debugging System adds
a Prototype Control Probe for a
selected microprocessor. With the
probe inserted into the prototype,
developmental software and hard-
ware may be tested, traced, and
debugged together.

The 8002 Real-Time Prototype
Analyzer System adds real-time trace
and an 8-channel Analyzer Probe. At
this level bus transactions and events
external to the microprocessor may
both be monitored.

One final advantage: the Tektronix
name, Tektronix has always been
responsive to the instrumentation
needs of the design engineer . .. and
the 8002 Microprocessor Lab is no
exception. lts ability to deal with a

opment tools: local Field

number of different microprocessors,
its many convenience features for
software development, and its capa-
bitities for software/hardware debug-
ging, make it a unique design too!.

As a leading electronics instrument
company, Tektronix offers you a full
{ine of options and peripherals, from
the three 8002 option levels.. . . to
PROM programming facilities for the
1702 or the 2704/2708 MOS PROMs
...to aline printer and choice of
system terminals.

Backed by years of experience,
Tektronix also offers you a
rare commodity in the field

of microprocessor devel-

The 8002...
with multiple
microprocessor
support.

Engineers and local service.
A nation-wide network of
Field Offices and Service
Centers is ready to help

you realize the fuli

benefits of the 8002.

For more information or a
demonstration of this new
software development tool,
write Tektronix, Inc.,

P.O. Box 500, Beaverton,
Oregon 97077.

Tektronix

COMMITTED TO EXCELLENCE
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Tighter tolerances
at tough-to-beat prices.

Now you can have metallized polyester
capacitors with tighter tolerances, without paying
higher prices. At Panasonic, we offer you =10%
tolerances for what you'd expect to pay for
metallized polyester capacitors with +20%
tolerances. And that's just another example of the
Panasonic Plus.

Tougher leads.

Our specs call for our leads to withstand 2.2 Ibs.
of steady pull applied radially to the lead wire for
5 seconds. That's really tough. And we back
up our specs with a special offer: send back
any Panasonic Type ECQ-E (Z) metallized
polyester capacitor that loses a iead in

normal manufacturing, and we'll replace it
with two units free of charge.

Tighter lead times.

Our popular 250VDC capacitors are available for
immediate, off-the-shelf shipment in OEM
guantities. And our 100, 400, 630, and 1,000VDC
units are available almost as quickly, with normal
factory lead time.

For free samples and a catalog of Panasonic
metallized polyester capacitors, write: Panasonic
Electronic Components, One Panasonic Way,
Secaucus, N.J. 07094. Or cail (201) 348-7268.

Electrical Specifications

Rated Voltage: 100V.D.C., 250V.D.C.,400V.D.C.,
630V.D.C., 1,000V.D.C. Capacitance Tolerance:
+10%(K), =20%(M). Insulation Resistance:
Less than 0.33uF = 9,000M(};0.33uF, or more
= 3,000M('uF. Dissipation Factor: = 1.0% at
1kHz. Withstanding Voltage: Rated Voltage
X1.5 (1 min.) Operating Temperature:

~-25C~~+85C
Capacitance
+10%(K)
] Rated (uF)
ECQ-E2473(K)ZS| 0. ECO-E2394(K ZS|  0.39
ECQ-E2563(K)ZS| 0. ECQ-E2474(K)ZS|  0.47
ECQ-E2683(K)ZS ECQ-E2564(K)ZS|  0.56
ECO-E2823(KiZS| . ECQ-E2684(K)ZS|  0.68
ECQ-E2104(K)ZS Y ECQ-E2824(K)ZS|  0.82
A ECQ-E2124(K)ZS . ECQ-E2105(K)ZS| 1.
b The. SBohun o foaies 12 B
. - ) ECQ-E2155(K 1 .
Panasonic Plus=- ECO 22040025 Eco-émsmzzs 1
ECQ-E2274(K)ZS| 0. ECQ-E2225(K 2 |

zS|

metalllzed polyester Nszaivd

- capacitors...

'+10% tolerances at |
+20/% prices.

m

Panasonic
just slightly ahead of our time

Circle 24 on reader service carc
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SMC gains patent on
1-transistor
memory cells

Algol-based structured
language offered by
Data General

Intersil to unvell
line of standard
n-MOS memorles

Sylvania develops
radar detector
for combat troops
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Electronics newsletter

Standard Microsystems Corp. of Hauppauge, N.Y., which recently
received fees from Texas Instruments, ITT, and others for nonexclusive
licenses on its basic patent covering an oxide-isolated Mos process called
Coplamos [Electronics, Aug. 4, p. 72], is receiving another patent that
could have as profound an effect on the $8 million Mos LsI manufacturer.
The new patent covers an advanced Mos one-transistor cell with divided
and balanced bit lines, coupled by regenerative sense amplifiers, and
balanced access circuitry. This technique, which is now being used by some
major manufacturers to design and build 4-k dynamic RAMs, could “play a
major role in the eventual realization of single 5-v-supply 16-k and 65-k
dynamic RAMs,” says Paul Richman, president. Also, Richman says, the
Patent Office has notified him that it will allow all claims relating to the
company’s still undisclosed Clasp technology [ Electronics, Aug. 4, p. 72].

Data General Corp. is releasing its version of an Algol-like language that it
claims is the minicomputer industry’s first high-level structured program-
ming language. Called DG/L, it is for sophisticated original-equipment
manufacturers and systems houses and has been used by the Southboro,
Mass., minicomputer manufacturer in-house for several years. Since it is
Algol-based, the language is highly efficient; but the beauty of DG/L, says
Data General, is that it can be used on every product in the company’s
line, from the Micronova right up through the Nova and Eclipse series.

The nearest competition to DG/L is the Hewlett-Packard Co.’s version of
Algol —System Programming Language, or spL, which runs on its HP-
3000 series only. Digital Equipment Corp. offers a version of Algol, called
Bliss, on its DECsystem 10 and 20 computers only. DG/L will be available
at a one-time cost of $5,000, which includes an on-site engineer on loan for
40 hours.

One year after the Intersil — Advanced Memory Systems merger, look for
a blitz of sophisticated standard memory products from the new Intersil
Inc. Using advanced n-Mos processing, the Santa Clara, Calif., company is
now going into production on a 4,096-bit 2114-type static random-access
memory that is as fast as the Intel original but dissipates 30% to 60% less
power; a 4-k-by-1-bit static RAM with the same specs; a high-speed — 150
ns—version of Mostek’s 4-k 4027 dynamic RAM; and a 2708 ultraviolet-
erasable programmable read-only memory. By the end of the year the
company also expects to be in production with a 5-v, 16-k 2716-type uv-
erasable PROM; a high-performance, 8-k static RAM; and a second-source
version of Mostek’s 16-k 4116 dynamic RAM.

A hand-held unit that detects radar signals and warns combat troops that
they are under surveillance before the radar can pinpoint their position has
been developed by GTE Sylvania Inc.’s Electronic Systems Group,
Waltham, Mass. It’s said to be the first off-the-shelf product for this
purpose in the U.S. The 8-lb device, designated the RWR-1000, consists
of a wideband receiver, a signal-processing and self-test circuit, a light-
emitting-diode display, and a control panel. Having a frequency range of
8 to 18 GHz, it can detect continuous-wave or pulsed signals from
antipersonnel radars and can monitor and locate front-line anti-aircraft
gun radars plus fire-control and mortar-locating radars.
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Rockwell’s first
n-MOS ROM to be
a 32-k device

Motorola becoming
second source for
Tl 4-bit controller

Boston bank gets

microwave data link

26

Fast 65-k ROM
due this month

Addenda

Electronics newsletter

Rockwell International’s first n-Mos memory will be a 32,768-word read-
only device. The Anaheim, Calif., microelectronic device operation
previously specialized in p-channel technology. Featuring a 250-nanosec-
ond access time, the Rockwell ROM is “essentially available” now, a
marketing official says, with delivery eight weeks after receipt of user
codes. Initial price is about $20 in 1,000 lots.

Watching the ever-growing popularity of Texas Instruments Inc.’s 4-bit
controller, the TMS1000, Motorola Inc. has decided to copy it. When it
sees its first parts this month, Motorola’s Austin, Texas, operation will
become the 4-year-old microcomputer’s first true second source.

But while maintaining hardware and software compatibility with TI’s p-
channel Mos device, Motorola will implement it in complementary-mos,
opening up markets that may need the better noise immunity of c-Mos,
including automotive and power-systems control. And where TI’s 15-volt
TMS1000 uses 90 mw, Motorola’s MC141000 dissipates only 2.5 mw at
5 v, or as low as 500 uw with a 3v supply.

TI is not far behind, however. It is readying its own c-MOS version,
designated the TMS1000C, for fourth-quarter availability. It will be fully
compatible with other TMS1000 families, and will carry specifications
roughly similar to Motorola’s.

One of the first microwave data-communications links tieing a bank’s
central computer to remote terminals has been installed at the First
National Bank of Boston by Microwave Associates Inc., Burlington, Mass.
The link connects the bank’s central 1BM 370 to cathrode-ray-tube termi-
nals at the main office four miles away. The $177,000 system handles
64,000 characters a second and is designed to compensate for component
failures with no loss of data—a critical consideration in financial transac-
tions.

Watch for Mostek Corp. to join American Microsystems Inc. and
National Semiconductor Corp. in sampling 65,536-bit read-only memories
this month. Although built with an n-channel process, the new part,
according to Mostek, will have a typical access time of 150 to 200
nanoseconds, and maximum speeds well under 300 ns with under 200
milliwatts maximum active power dissipation and under 50 mw standby
power. The Carrollton, Texas, memory maker is building its MK 36000
with its standard n-channel silicon-gate MOs process, yet has kept chip size
to 34,770 square mils.

Motorola Semiconductor’s Integrated Circuits division is evaluating the
first devices in its low-power version of Texas Instruments Inc.’s 4-bit
TMS-1000 microprocessor series. Motorola expects to be marketing the
device, the C-MOS 14100, before year-end, officials say . ... Low-cost
microprocessors are responsible for a whole new area in the navigation
field, particularly in Omega and Loran equipment, according to Frost and
Sullivan Inc., a New York market-research firm. The firm projects a total
accumulative Omega market for airborne and marine applications ranging
from $118 million to $144 million for calendar years 1977 through 1982.
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Intel is a good

What'’s that you say ?

Intel is the primary source
for the 8080A, not a secondary one?

Sez who?

Let’s look at the facts.

National Semiconductor has
more of the things you want and
need in microprocessing systems.

We have twice as many support
products (our 8000 Series).

We have a broad line of other
electronic components, which Intel
doesn't, to provide a total solution to
any design problem.

We just sunk a million and a half
dollars into state-of-the-art micro-
processor testing facilities.

And finally there’s price.

We make all our 8000 Series
products on the larger, 100mm dedi-
cated wafers. Which means more
stuff for less bucks.

And there’s National’s legendary
volume manufacturing efficiency.

second source

for the SO80A

microprocesson

So, we can beat Intel’s prices.
Right down the line.

It’s up to you.

Buy from the first.

Or buy from the best.

National Semiconductor
2900 Semiconductor Drive
Santa Clara, CA 95051

Gentlemen: Please send me information on
your 8080A family.

Name. Title_
Company__ _
Address. . -

City  State Zip

—
I
I
I
I
I
|
|
|
|
|
I
I
[

All 8900 Series products are available from your
local National Distributor: Hall-Mark, Hamilton/
Avnet, Liberty, Carlton Bates, Avnet, Bell Indus-
tries, Elmer, Hamilton Electro Sales, Century,
Harvey, Schweber, Wilshire, Hammond, Pioneer,
Advent, P.I. Burks, Lionex, R-M, Summit,
Radio, Almac/Stroum, CAM/RPC, Mace,
Sterling, Taylor, Bowtec, L. A. Varah,

Electro Sonic, Preico, Semad.

1 National Semiconductor
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The 8080A diagram

At this writing, National Semiconductor is offering 60
support products for its 8080A microprocessor. (Most are off
the shelf; all are compatible with National’s standard
MICROBUSM™ and with microprocessors of the future.)

§ Micro Bus
Digital I/0

Part No. Description

8202 ;ri-gtate g-git Bus Briver )

8203 ri-State 8-Bit Bus Driver (Inverting .

82LS05 ; OBut o{) 8 Binary Decoder Peripheral Control

83C06 -Bit 1/0 Latch o

8208 8-Bit Bidirectional Bus Driver i) lfo. L)

8212 8-Bit In 8244 90-Key Keyboard Encoder

e 8245  16-Key Keyboard Encoder

8213 Bidirectional 8-Bit 1/0O Port 8546 20-K Y K Yb S Eneod

8216 4-Bit Bidirectional Bus Driver 8547+ D e.g'D.eYI °afC {‘Cﬁ Eh

8226 4-Bit Bidirectional Bus Driver (Inverting) 8048 6:D=g;t 0538@5 Cgrqt:gllg:
82563* Programmable Interval Timer
8254 Programmable Bit Addressable Interface
8255 Programmable Peripheral Interface

8257~ Programmable DMA Controller

8258* Advanced Programmable DMA Controller
8259* Programmabile Interrupt Controlier

8272* Floppy Disk Formatter/Controller

8276* CRT Controller

8285 Character Generator

8292 8-Bit A/D Convertor with 16-Channel
Analog Mux

8294 3-3/4-Digit DVM with Multiplexed
BCD Outputs

8298* LLL 8080A “Basic" Interpreter Plus
Hex Debugger
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Intel couldn’t run.

Inté] offers only 29 support products.
Which leaves us with 31 more ways we can help you

get the job done.

And that’s kinda nice.

Electronics /September 1, 1977

8080A Microprocessor
Part No. Description
8224 Clock Generator and Driver for the 8080A CPU
8228 System Cortroller and Bus Driver for the 8080A CPU
8238 System Controller and Bus Driver for the 8080A CPU
Communications
Part No. Description
8250 Asynchronous Communications Element
8251 Programmable Communications Interface
8252+ IAdvafnced Programmable Communications Memory
nterface St
8261* Programmable Communications Subsystem Part No. Description
8274* Multi-Protocol Communications Controller- 8356 2048X8 ROM, 128X8 RAM 1/O
SDLC, ADCCP Bisync, DDCMP 8154 128X8 Static RAM with 16-Bit I/0
8283* Advanced SDLC, ADCCP Protocol Controlier 8364/ 8192X8 MOS Mask ROM
8364E* (E is 2708 Compatible)
8316A/E 2048X8 MOS Mask ROM
8332E 4096X8 MOS Mask ROM
(2708 Compatible)
1702A 256X8 EPROM
8704 512X8 EPROM

2708/8708 1024X8 EPROM
8101A-4 256X4 Static RAM with Separate |/0
8111A-4 256X4 Static RAM with Common 1/0
8102A 1024X1 Static RAM
74C920 256X4 CMOS Static RAM
with Separate 1/0
74CO21 256X4 CMOS Static RAM
with Common 1/0
74C929 1024X1 CMOS Static RAM
2114 1024X4 Static RAM
MM257 4096X1 Static RAM
DM87S8296* 512X8 Bipolar PROM
5290 16K Dynamic RAM
8316A/E Mask ROM (2708 Compatible)
DM745472* 512X8 Bipolar PROM/20-Pin DIP
MM5204 512X8 EPROM

*Available soon.

29

e




Pro-Log taught
the PROM programmer to think
$O you can relax.

Way back in 1973, Our microprocessor-based control
Pro-Log revolutionized unit is so reliable we back it
PROM programming with with the industry’s longest
a microprocessor-based warranty, 2 full PROM
programmer that simplifies years parts Programmer
programming and and labor. options include
lets you relax. Tq'Y, paper tape
Using our reader,
field proven paraliel /O,
plug-in PROM RS232 and
Personality CMOS RAM
Modules, each with 2= buffer.

its own full-year
parts and |abor
warranty, the

If it's equipment
obsolescence you're worried
stand-alone Series about, consider this. We

90 PROM Programmer programs, lists, . currently have about 2,000
duplicates and verifies every major Senes 90 PROM Programmers in use

MOS and bipolar PROM. Its master worlthd?kAnd every one. oldest and f
= newest alike, accommodates every one o
Because it analyzes control unit costs onty $1,800. our field-proven PROM Personality
PROMs as they're being The single-button Series 92 Modules including our new Generic PROM
programmed, it minimizes Peripheral PROM Programmer/ Personality Modules.
dropped data and Duplicator control unit, including a TTY ,
mis-programming, and interface, is $995. Try programming your next PROM the
maximizes PROM yield. relaxing way. For a demonstration or for
PROM Personality Modules cost the latest version of our 48-page PROM
It leads you step by step from $360 to $450 and plug into either User's Guide, contact Pro-Log Corporation,
through each programming control unit. 2411 Garden Road, Monterey, CA 93940.
operation to lessen the Phone (408) 372-4593.
chance of mistakes. Pro-Log routinely submits PROM _ _
Programmers and PROM Personality Circle 30 on reader service card

Modules to PROM manufacturers for
evaluation and approval.

SEinEme (D] |PRO-LOG

Module you want. CORPORATION

Microprocessors at your fingertips.

Vist us at Wescon Booth 1359-1360
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Significant developments in technology and busineis

New committee
opposes Hogan in

IEEE election

Good Government Group is
rapped for being ‘elitist’;
fight is over extent of
professional activities

In the series of offensives and coun-
teroffensives that by now charac-
terize the Institute of Electrical and
Electronics Engineers’ annual elec-
tions, the latest is the formation of a
grass-roots committee to oppose the
Good Government Group set up
recently by top industry officials and
academicians.

Called the Electrical and Elec-
tronics Engineers’ Committee for a
Member-Oriented Institute, the new
committee wants to reelect Carleton
Bayless as IEEE executive vice presi-
dent and defeat his opponent, GGG
candidate C. Lester Hogan [Elec-
tronics,, Aug. 4, p. 70]. The broader
issue is whether the 1EEE should give
priority to professional or technical
activities. Bayless, a division man-
ager for Pacific Telephone & Tele-
graph Co., won the seat of IEEE exec-
utive vice president as a petition
candidate last year. He was renomi-
nated for the post by the board of
directors this year. Hogan is vice
chairman of Fairchild Camera and
Instrument Corp.

In its initial solicitation sent to
about 400 IEEE members, and in a
follow-up mailing to 4,000-plus IEEE
activists, the new committee says
Hogan “is supported by a group [the
GGG] that is primarily appealing to
an ‘elitist’ point of view. Some
members of this group held high
1EEE offices during the 1960s and did
nothing to avoid the painful situation
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that developed for many of our
members at the turn of the decade.
They appear to want the institute to
return to the narrow technical base
of that period.”

Engineers’ committee member
Robert Rivers, president of Aircom
Inc. in Union, N. H., declines to
identify other members of the San
Francisco-based group. His reason:
“The GGG is a very powerful group,
and the potential for retaliation is
very great.” What’s more, he says
the Good Government Group’s refer-
ence to itself as the IEEE/GGG *“‘is
illegal, since it’s not a duly consti-
tuted IEEE committee.” And “they
are pretty well-heeled, with enough
money to buy the entire IEEE
member voting list.”

A spokesman for the IEEE in New
York confirms its voter mailing list
“was supplied to the GGG at a cost of
2.2¢ per label,” or about $3,100.
Also, he points out that IEEE presi-
dent Robert M. Saunders wrote to
GGG secretary F. Karl Willenbrock

advising him against using the
description 1EEE/GGG.

In his turn, Willenbrock, who is
dean of the Southern Methodist
University School of Engineering,
regrets any confusion of GGG with
official IEEE groups and adds that in
the future it will be calling itself *“the
Good Government Group, an inde-
pendent organization of IEEE mem-
bers.” He further notes that the
group has indeed bought the IEEE
voting list using voluntary contribu-
tions and plans to make a full
mailing in support of Hogan.

Presidential opinion. Where do
presidential candidates Ivan Getting
and Irwin Feerst stand in all this?
Hogan says he’s “‘completely satis-
fied” with Getting, the president of
Aerospace Corp. in El Segundo,
Calif., who, however, is noncom-
mittal on whom he is endorsing for
the executive vice presidency.

Feerst, on the other hand, in his
September newsletter calls the GGG
“a hard core of moneyed Neander-

IEEE, Guarrera counter Hogan criticism

The IEEE and its professional activities vice president, John Guarrera, are
objecting to accusations to the effect that Guarrera led a takeover of the
IEEE’s leadership and that the institute’'s response to professional interests
has since been at the expense of technical activities.

In a letter to members drumming up support for his campaign to become
IEEE executive vice president, C. Lester Hogan charged that a group under
Guarrera ‘“led a revolt in 1971 and took control’”” of the IEEE. “Instead of
serving their terms and passing from the scene...they have formed an
insidious machine that has kept control of our organization.”’

Says |EEE president Robert Saunders, the ‘‘development of the profes-
sional aspect of the institute has occurred at the same time that the institute
has been advancing its technical programs beyond all expectations.’ Guar-
rera, also a former |EEE president, says that the attempt to label him the
“sole candidate for leadership of the '70s is sheer demagoguery’” and
“‘nothing more than a transparent attempt to create dissension internally.”
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thals who have banded together to
return IEEE to its previous existence
as a purely technical society.” The
election of Getting or of Hogan
“would be a disaster of the first
magnitude,” he claims. “It is not
merely that professional activities
will be discouraged, they simply will
not be tolerated.”

A consultant and perennial peti-
tion candidate, Feerst notes the

$3,100 spent on the IEEE member
voting list represents a small fraction
of the cost of GGG’s planned mailing.
He estimates it will cost a further
$5,700 to $19,000 for postage to the
IEEE’s 20,600 foreign and 122,400
American voting members, so that
the Good Government Group has
committed between $8,800 and
$22,100 to inflict its will on the
American working EE.” O

Data security

Fairchild introduces set of bit-slice chips
for high-speed data-encryption marketplace

Another semiconductor maker is
taking aim at the requirements of
the National Bureau of Standards’
new data-encryption standard for
Government computing facilities.
This time it is Fairchild Camera and
Instrument Corp., which joins Mo-
torola Semiconductor [Electronics,
July 7, p. 40] and Rockwell Interna-
tional (see “Rockwell’s data encryp-
tor bows,” below).

But Fairchild’s high-speed, bit-
slice approach has a different aim
from the others’ single-chip solu-
tions. “We considered the single-
chip approach but abandoned it

when it became clear that it was
adequate only for data terminals, a
small portion of the total market
available for data encryption,” says
Krishna Rallipalli, advanced
products marketing manager at the
LsI division in Mountain View, Calif.

Ten-plus megahertz. Fairchild’s
9414 set of four bit-slice chips is
capable of data rates as high as 10 to
12 megahertz, four to six times
faster than the rates possible with
the single metal-oxide-semiconduc-
tor chips. The goal of speed virtually
dictated the choice of a bit-slice
design and its inherent speed advan-

Rockwell’s data encryptor bows

A new competitor in the market for data-encryption systems meeting the
NBS standard is Rockwell international Corp.'s Collins Government Telecom-
munications Group in Dallas. Unlike Fairchild, Collins, a supplier of secure
communications systems to the military and national security agencies for
more than 20 years, will not sell chips. It is going after the end user, such as
the financial community, with a 15-pound unit suited for desktop or rack
mounting. introduced last month, the CR-100 network encryptor stores the
standard encryption algorithm on a 40-pin chip. The encryption key can be
entered in hexadecimal format on thumbwheel switches under a locked
cover. The CR-100 actually has a pair of encryption chips, so it can operate
synchronously or asychronously in full-duplex mode.

The Rockwell-fabricated encryption chip is large. It is built with p-type
depletion-load metal-oxide-semiconductor technology and contains 16,500
devices. Designed to operate under microprocessor control, the chip is
capable of a 19,200-bit-per-second data rate when driven by a 1.6-
megahertz clock. Higher data rate options will also be offered.

Original-equipment manufacturers will be able to encrypt Rockwell-style
when a single-board version of the system bows in October. Called the
CR-300, the board will operate at lower speeds than the CR-100 and will find
its way into terminals and mini- and micro-computer systems that transmit
data over communications links. Price of the units has not yet been set.
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tage over byte-oriented processors.
Rallipalli also points out that a four-
chip approach means less density per
chip and the chance for higher yield
in manufacturing than the larger
single-chip Mos designs. Moreover,
Fairchild’s bipolar injection logic is
faster than MOS.

“There are numerous computer-
to-computer communications and
data-storage applications where a
10-MHz capability is needed, and
which also must be kept safe,” Ralli-
palli says. Single-chip devices capa-
ble of 2-to-4-MHz cycle times are
adequate for terminal-to-terminal
and terminal-to-computer communi-
cations.

Fairchild’s four chips encrypt and
decrypt 8-bit data bytes in 2-bit
slices. The chips are virtually identi-
cal except for the microcoding in
their read-only memories—each has
two 64-word-by-4-bit Roms. This
difference in microcoding is neces-
sary because the Fairchild approach
splits the data-encryption algorithm
among the four chips. The 8-bit
data-word input and the enciphered
output are also divided among them.

Availability. The Fairchild devices
will be available in sample quantities
in November. Target price for
production quantities, available by
January, is $30 per set, and Ralli-
palli looks for a $10 price as volume
increases.

For storing the data, each chip has
a pair of 8-bit shift registers, loaded
so that eight words are operated on
at a time. Also, the encryption key, a
56-bit data word plus error-checking
bits that operates on the data, is
broken up into four chunks and
stored within four other 8-bit shift
registers also on each chip. The
devices also contain error-checking
circuitry.

The chips communicate over 10
input and 10 output lines, and three
control lines are used to specify the
desired operation—encrypt, decrypt,
or change keys. (Actually, two keys
can be stored at any one time and
the encryption system can choose
one or the other. But it is also
possible to alter a key simply by
changing the bits stored in any one
chip.)
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Besides the standard market for
communication encryption, Rallipal-
li sees an even bigger one in data
storage, such as disk memories.
“Here it is important to keep the
information confidential not only
while it is being communicated to a
host computer or terminal but also
while it is in storage,” he says.
“Computer crime, the altering of

computerized records, for example,
does not usually occur while the
information is being communicated
from one place to another. More
likely, it is done while it is sitting in
memory.” Encrypted data-storage
systems, he says, would make this
kind of computer crime harder.
“And if it did occur, it would be

easier to trace,” he says. O

Consumer

Bathroom scales go electronic with lure
that appears more intangible than real

For no very weighty reason, bath-
room scales are starting to go elec-
tronic, and the price leader emerged
last month, when the world’s largest
bathroom scale maker, The Brearley
Co., Rockford, 1ll., started shipping
an under-$50 scale with electronic
readout.

The scale is no more accurate than
its mechanical forebear, since both
use the same weight-sensing device,
and the lure for the customer is more
intangible than real—‘space age
styling” and technological snob ap-
peal. Other manufacturers are also
introducing bathroom units, as well
as electronic versions of the sliding-
beam scales found mainly in hospi-
tals and doctors’ offices, but for
prices of $140 to $300.

To get the volumes it wanted,
Brearley first “determined the price
and then designed toward it,” says
chief product engineer Robert
Guinter. With its Counselor brand
and various private labels, Brearley

On a different scale. Four light-emitting-
diode digits display weight on $50 Digi-Tell
electronic scale introduced by Brearley.
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makes some three million scales a
year. The company originally pegged
volume of the new scale at 100,000
units through 1978; based on orders
at trade shows where prototypes
were shown, however, the firm has
since doubled its commitment to
Fairchild Instrumentation and
Systems group, San Jose, Calif., its
electronics supplier.

“The only approach we found
economically feasible was to use a
shaft-encoder on a conventional

bathroom scale,” Guinter says. So,
like its mechanical counterparts,
Brearley’s new Digi-Tell scale relies
on a lever system that transmits the
load to an elongating coil spring. In
the mechanical model, the spring’s
position is read off a geared dial
printed with numbers and visible
through a window in the platform.

Dial count. On the electronic
model, however, slots are cut in the
dial equivalent to every 4 pounds,
and a pair of phototransistors count
the edges of each slot as it passes by.
“The second phototransistor is a
half-slot off, so each edge as seen by
the two phototransistors represents
1 1b,” Guinter explains. The half-slot
differential puts the sensors’ square-
wave outputs out of phase, which
also enables the scale’s custom
complementary-metal-oxide-semi-
conductor chip to determine the
direction in which the dial is rotat-
ing. It counts both up and down and
displays weight readings as the
mechanism oscillates around its final
position. The chip also handles
pound-to-kilogram conversion if the
user wants it.

Fairchild supplies a circuit-board

Electronics plays role in other scales, too

Other scale manufacturers are weighing into the consumer electronic market,
too, but with more expensive products aimed less at homes than at doctors
and hospitals. They forecast unit sales in the thousands, rather than the
hundreds of thousands that Brearley plans to sell. Detecto Scales Inc., New
York, for example, is readying a $300 home scale with waist-high LED
readout accurate to 0.2 pound, built around a PIC 1650 one-chip microcom-
puter from General Instrument Corp. Available this month, the scale relies on
a foil strain gauge bonded to a solid metal beam that deflects only
thousandths of an inch; sensor resistance changes in proportion to the load
applied.

A similar mechanism is used in the $400 Computer Scale Brearley
introduced last fall. It has a pair of strain gauges that function as a voitage
divider to achieve 0.1-lb accuracy. Analogic Corp. of Wakefield, Mass.,
supplies all the electronics on a single printed-circuit board. Chicago’s Borg-
Erickson Corp. started shipping a $150 scale earlier this year. The scale’s
mechanism is similar to Brearley’s $50 Digi-Tell, but the light-emitting-diode
readout is in a separate box that can be mounted on a wall. A single
phototransistor reads lines on a printed disk that is held in place until the
weight-sensing mechanism has stopped at its final position. The disk is then
released, spins to the mechanism’s position, and the weight is read out.

Finally, the Heath Co. got into the bathroom scale business last month with
an electronic scale built around four strain gauges, wired in a bridge, and a
handful of standard complementary-metal-oxide-semiconductor circuits. The
Benton Harbor, Mich., kit producer sells the fully assembled scale for about
$140 and the kit for $99.95.
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module measuring 2.0 by 4.8 by 0.5
inches. It carries the C-MOS counting
chip, a pair of binary-coded-decimal-
to-seven-segment decoder and light-
emitting-diode driver chips, a
biasing network to convert the
* phototransistor outputs to logic lev-
els, a series protection diode to guard
against reversed batteries, and LED
die that form the display’s four 0.8-
inch-high digits. The integrated cir-
cuits are unpackaged chips, and the
entire circuit board is dipped in
urethane for protection against hu-
midity. Finally, a plastic light-pipe
assembly over the LEDs brings the

images of the digits up to the scale’s
display window.

The unit operates from four
penlight batteries, good for about
1,000 readings, “and the chip is
always powered from somewhere
between 5 and 25 microamperes to
keep internal counting circuitry at
zero when the scale is turned on,”
adds Ken Rinaldo, manufacturing
engineering manager for Fairchild.
The scale is turned on with a kick-
switch on its base, gives a live
readout that settles in 4 to 6 seconds,
and turns off after about 12 seconds
to conserve the batteries. O

Data acquisition

Industry’s first one-chip data-acquisition
system lowers the cost of analog interface

While the microprocessor has
slashed the cost of a system’s digital
circuitry, the analog portion has
remained stubbornly expensive, oft-
en costing more than all the chips in
the microcomputer itself. That situa-
tion is changed by the industry’s
first-ever data-acquisition chip.
From National Semiconductor

Corp., Santa Clara, Calif., the pack-
age costs less than $20, yet it can
replace $100 to $200 worth of hybrid
or discrete-component analog cards.
The complementary-metal-oxide-
semiconductor ADC 0816 has a 16-
channel analog input and 8-bit-word
digital output and uses a single
5-volt supply. The one restriction on
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its usefulness is a conversion speed
specified at 100 microseconds. For
most hybrids the figure is 25 us. But
National chip designer Jake Buurma
points out that the ADC 0816s
typical speed is 50 us—quite fast
enough for many applications with
slow-changing inputs from, say,
pressure, temperature, and velocity
sensors. (Fairchild Semiconductor
will be introducing a bipolar data-
acquisition chip in October.)

On the chip. With its high-density,
low-voltage analog C-MOS process,
National designers were able to pack
onto the chip a classically structured
data-acquisition system. Included
are a true 8-bit analog-to-digital
converter with bus-oriented (micro-
computer) outputs, a 16-channel
expandable multiplexer with address
input latches, latched tri-state out-
puts, provision for handling external
signal conditioning, and all the logic
control needed for interfacing the
chip to all the standard microcom-
puters.

Yet these functions consume only
15 milliwatts of power between
them, thanks to National’s micro-
power C-MOS process. Also, by using
a chopper-stabilizer comparator, the
design reduces both long-term drift
and temperature coefficient errors to
hybrid-version levels, yielding a lin-
earity error of less than /2 least
significant bit over the commercial
temperature range of -40°to+85° C.

As shown in the diagram at left,
the heart of this single-chip data-
acquisition system is the 8-bit a-d
converter. The converter consists of
a comparator, a 256-step resistor
ladder network, and a successive-
approximation register. Since the
comparator is responsible for the
ultimate accuracy of the entire
converter, National chose to use a
tougher-to-implement but more ac-
curate chopper-stabilized compar-
ator design.

In operation, the chopper-stabi-

Chip design. Key to accuracy of data-
acquisition chip from National is chopper-
stabilized comparator (in color), which
minimizes drift of on-chip a-d converter.
Converter elements include resistor ladder
and successive-approximation register.
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Gl has made the unbelievable...believable!
You can buy our new powerful CP-1610 single
chip 16-bit microprocessor for only $8.00.

Think what that means in terms of your prod- ' GﬁﬂeiN

uct capabilities and features! Now, for the NE

vanced features of a 16-bit architecture. After all,

same price as an 8-bit MPU you can buy all o

the computing power and designed-in-futura of \ o

a 16-bit microprocessor. \ * i
With the new CP-1610 you get the most ad- | PRk

General Instrument Microelectronics’ experience \
with a 16-bit MPU started mare than ‘our years
ago. We were first to introduce a single chip 16-bit \
MPU, the CP-1600. -
The new 8-bit price is only the beginning of a series of
important developments to be announced by Gl in the CP-
1610 series.Powerfulinterface chips will providedirect inter-
connection with the CP-1610 in many popular applications.
Gl also makes a full line of memery circuits—ROMs,

s

RAMs and EAROMs—for the CP-1610
system. Applications encompass tele-
phone switching networks. Process
control systems. Intelligent terminals.
Programmable TV games.Data acquisi-
tionanddigitalcommunicationsproces-
sors to name just a few. And the GIMINI
microcomputer hardware / software
system will help simplify your develop-
ment time.

Whatever product you make, we
have or can create the circuits to make

///itdo its job better, more reliably, at lower cost.

After all, our business is creating and making microelec-

tronic circuits—millions of them for all kinds of needs.
Write or call today and find out how our new CP-1610
16-bit microprocessor system can cut your design and pro-
duction costs. General Instrument Microelectronics, 600
West John Street, Hicksville, N.Y. 11802, (516) 733-3107.

We help you compete.

GENERAL INSTRUMENT CORPORATION
MICROELECTRONICS

Electronics/September 1, 1977

35



Electronics review

lized comparator converts the dc
input signal into an ac signal. This
signal is then fed through a high-
gain ac amplifier where its dc level is
restored. “This technique limits the
amplifier’s drift,”” Buurma says,
“since drift is a dc component that is
not passed by the ac amplifier, and
makes the entire a-d converter
extremely insensitive to temperature,
long-term drift, and input offset
errors.”

As for the resistor ladder, Buurma
points out that the 256-step resistor,
or 256R, ladder network was pre-
ferred to the conventional R/2R
ladder ‘‘because of its inherent
monotonicity. Monotonicity is par-
ticularly important in closed-loop
feedback control systems. A non-
monotonic relationship can cause
oscillations that could be catastroph-
ic.” Additionally, the chip’s 256R
ladder network in the converter does

not cause load variations on the
reference voltage.

One especially nice feature of the
new data acquistion chip, according
to Buurma, is its ability to perform
without external components in
systems using ratiometric transduc-
ers, such as potentiometer strain
gages, thermistor bridges, pressure
transducers, and so on.

“Since in these systems, only the
change in the parameter is mea-
sured, the device can operate without
an external voltage reference,” he
says. Here the transducer is hooked
directly across the supply voltage
and the outputs connected directly
into the multiplexer inputs. *“On the
other hand, for systems that require
an absolute-value measurement, a
standard commercially available
voltage reference will be required, in
addition to the ADC 0816,” Buurma
says. O

Consumer

Blaupunkt adds many program-selection
features to microcomputer-based TV tuner

European Tv addicts afraid of miss-
ing a favorite program can relax.
One of West Germany’s major set
makers, Blaupunkt-Werke GmbH,
has unveiled a color television set
that turns itself on automatically
according to instructions keyed in up
to a year ahead of time.

German consumers seem to go in
for such Tv-set gadgetry, but the
technology behind it—a standard
three-chip F8 microprocessor from
Fairchild Semiconductor—is of in-
terest to many others. The applica-
tion of the microprocessor in the
$1,100, 27-inch-diagonal set rep-
resents the latest trend in Tv design.

Other set makers are also adding
microprocessors, primarily to simpli-
fy channel selection and tuning. In
the United States, for example, both
GTE Sylvania and Quasar have
already announced such top-of-the-
line sets. But Blaupunkt has added
many extra features.

“Strictly speaking, the viewer no
longer controls the set but instructs

36

the microcomputer to control it for
him,” says Wolfgang Baum, who
developed the new receiver at Blau-
punkt’s design and applications labo-
ratories that are in Hildesheim,

veweswww
. 2o 2 R~ 2 * _

® BLAUPUNKT

which is near Hanover.

The microcomputer automatically
tunes the set’s digital tuner to any of
19 channels selected by the viewer
with a 30-key remote-control unit. It
stores the dates and hours of as
many as 20 Tv programs as far as
one year in advance, turning the set
on and switching to the desired
channel automatically. It also will
search for transmitting stations and
turn the receiver off at preset times
and when the broadcast day ends.

The microcomputer system also
stores digital equivalents of a half
dozen analog operating parameters
set by the viewer as he or she adjusts
the picture. Implemented in earlier
German sets with a lower level of
circuit integration, these parameters
are the coarse and fine tuning levels,
volume and picture contrast, bright-
ness, and color-saturation levels. The
microcomputer then ensures they are
maintained every time the set is
turned on, although the viewer can
override them.

F8 plus ROM. The Fairchild F8
microprocessor at the core of the
system consists of a central processor
unit plus a pair of one-kilobyte read-
only memory chips that are the
program-storage units. Channel in-
formation keyed in by the user or
adjusted on the set is stored in a
1,400-bit electrically alterable read-
only memory, a nonvolatile p-chan-
nel metal-nitride-oxide-semiconduc-
tor chip supplied by General Instru-
ment Corp. This device stores as
many as 20 program-selection in-
structions, the frequency data for as
many as 19 Tv stations, and the six
operating parameters.

The F8's on-chip clock, which
accepts the input from a quartz crys-
tal, supplies the system’s timing
signals, ensuring in part that the
computer switches the receiver on
and off at the programmed dates and
hours. Sample-and-hold circuits
keep the volume, contrast, bright-
ness, and saturation levels at the
preselected values and also control

Terminal. Keys on infrared-transmitting re-
mote-control unit adjust channels whose
frequencies are stored in a microcomputer
memory inside a new Blaupunkt receiver.
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The Sweerest am/fm
Modulation MeTer
This Side of Heaven. = R
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oowith features that are simply
unavailable on competing units
at any price.

Like a digital display for better accuracy on
either AM or FM than any other meter; like
built-in post-detection Butterworth filters; and
the ability to be controlled and talk to your
system through the IEEE-488 Bus.

g ©2a0 wODUATION TR Even more, the 82 AD combines the “easy
= . on the mind” features of automatic tuniag and
leveling found in the latest service-type modula-
— tion meters, with the versatility and accuracy of
b | high-quality lab-type manual meters.
o Music to your ears? Well listen to this:
Carrier Range: 10 MHz—1.2 GHz Sen-
sitivity: 10 mV to 520 MHz, 30 m\ to 1.2
GHz FM Dewiation: 10, 100, 300 kHz fs
FM Accuracy: 2% of reading at ratss from
30 Hz to 100 kHz AM Range: 10, i130% fs
AM Accuracy: 2% of reading fror 10 to
90% AM, 30 Hz to 100 kHz BW Options:
IEEE-488 Bus Interface; battery supply
Ask your nearest Boonton rep to let you see
the 82AD, and he'll also bring along a free
record album containing hits of the B:g Band
Era. The record is yours to keep. But we're
betting you'll want the 82 AD, tco. Write or call
Boonton Electronics, Rt. 287 at Smith Rd.,
Parsippany, N.]. 07054; (201) 887-5110.

BOONTON
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Sylvania, Quasar have microcomputer tuning

GTE Sylvania Inc. and Quasar Electronics Co. are two companies in the
United States that have introduced microcomputers into top-of-the-line TV
sets. But every manufacturer of television receivers is probably looking into
the possibilities of microcomputer tuning and control. “‘It's the kind of thing
you'll find in every major TV set in the next couple of years,” says Ed Sack,
group vice president for microelectronics at General Instrument Corp., Hicks-
ville, N. Y. ““Those that haven't introduced it yet are probably a little embar-
rassed.” Sack quickly ticks off the advantages of electronic tuning over
mechanical techniques: *'It's more reliable, instantaneous, and holds tuning
on all channels. It's also easily remote-controllable and allows random
access to the channels.”” He points out, too, that the microprocessor is not
only cheaper than earlier small- and medium-scale approaches to electronic
tuning but lends itself to other applications, including playing games and
processing the inputs from external sensors in the home.

Sylvania and Quasar use their microcomputers in 82-channel electronic-
tuning systems. With a push-button control unit, the microcomputers *‘give
the customer a very easy and understandable interface with the set and the
flexibility to handle unusual reception conditions,”" points out Joe DeMarinis,
director of engineering for Sylvania's Entertainment Products division in
Batavia, N. Y. In its new Supersets, Sylvania uses the Omega Supreme
electronic-tuning system and its dedicated microprocessor developed by
General Instrument [Electronics, April 1, 1976, p. 86]. (Gl has also sold its
system to Philips and Electrohome in Canada, as well as a smaller 16- or 20-
channel system called Economega to Telefunken and other TV makers in
Europe.)

Quasar’'s Japanese parent firm, Matsushita Electric Industrial Co., devel-
oped a custom microprocessor for its Franklin Park, Ill., manufacturer. In
addition to push-button tuning, it does such things as handle a search-and-
stop feature, ramping the tuning voltage until the presence of a TV signal is
sensed. The processor also enables the system to tune in carriers that are
ofiset from their correct frequency, a condition that is common in master

antenna installations and in some cable TV hookups.

the coarse and fine tuning settings.
They scan the stored values 130
times each second and correct for
any deviations long before the viewer
can recognize them.

For all the jobs the F8 handles,
programming it by the remote-
control keyboard is child’s play,
points out Blaupunkt’s Baum. In
addition to the numbers O through 9,
function keys represent such items as
program, date, and time. For exam-
ple, a viewer wanting to watch a
show on Sept. 9 at 8 p.m. on channel
2 would first push the P (for
program) key to signal the computer
that an instruction is coming. Next
to be keyed in is: 0909 (for Sept. 9),
D (for date), 2000 (for 8 p.m.), T
(for time), and 2 (for channel 2).
Finally, the instruction is entered
into the memory by pushing the E
key.

As data is keyed in, it can be
checked for accuracy on a six-char-
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acter light-emitting-diode display on
the set that uses inch-high digits. On
command the LEDs also show such
information as time (hour and
minutes), the date and hour of the
preselected Tv show, and the channel
number. O

Audio
Special algorithm
strikes out noise

Present audio filters are upstaged by
a combination of real-time digital-
processing and audio technology
from Rockwell International Corp.
that can clean a signal as it is
received or enhance a recording.
“The processor can remove from
40 to 50 decibels of noise with
virtually no degradation,” says
James E. Paul, who developed
ADAP—the automatic digital audio

processor —at Rockwell’s Electronics
Research Center in Anaheim, Calif.
“Present audio filters are simple
bare-bones affairs that typically take
out only about 30 dB,” he says. “And
I’'m not aware of any other digital
audio processing, except on a special
basis, taking less than hours of
computer time.”

Paul stresses that his machine is
not merely a filter: it is a new
approach to noise cancellation that
relies on noise that is correlated —
repetitive and predictable. “We ob-
serve an audio waveform contin-
uously, while a special filtering algo-
rithm takes 300 to 400 milliseconds
to converge to an optimum solution
and eliminate the noise. It arrives at
its solution by looking for compo-
nents in the waveform that are ‘sta-
tionary’ and for those that are not.”

Pauses, word changes, and the
frequency components in a spoken
work are not stationary—they
change rapidly with time, explains
Paul. On the other hand, noise—
such as background music, traffic
sounds, room reverberations —is sta-
tionary and predictable to varying
degrees for relatively long periods.

Rockwell’s machine has a special-
purpose digital computer with pipe-
line architecture to facilitate speed.
It takes out background noise and —
a more subtle problem dogging even
high-performance recording and
transmission equipment—convolu-
tional noise. Paul says this is the
signal interfering with itself because
of poor acoustics, resonances, and
noise in the recording gear.

Twin modes. The algorithm works
in one of two ways. In what Paul
calls a “predictive deconvolution
mode,” it detects noise only when a
single channel of audio is available.
Such noise is correlated. The algo-
rithm estimates the noise on the
basis of a statistical analysis of
components in the waveform. After
subtracting this estimate, the signal
is fed back into an adaptation
processor that continuously adjusts
for optimum audio output.

In the second, the adaptable-filter
mode, two input channels are used.
On the first channel goes the audio
to be cleaned up. The second channel
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Mi chiquita, Si...mi C-Mete I, NO.

Don’'t ask. This man isn‘t going to compromise. costly tight-tolerance capacitors or tweak pots.

He knows that the pushbutton speed, high accu- You’'ll be as speedy as Gonzales...and popular too.
racy (0.1%), compact size and versatility (0.1 pf to People just can't keep their hands off the C-Meter.
0.2 farads) make him faster on the draw than any You owe it to yourself to try one. Our reps are friendly
reactionary still shaping up circuits by measuring and stock them at $289.

resistors. Capacitors supplied by Apollo Electronics, Inc.

With the C-Meter®, you'll measure capacitors as ECD CORP.

standard operating procedure. You'll waste no time 196 Broadway, Cambridge

twiddling and nulling, and you'll cut the need for Mass. 02139 (617) 661-4400

SALES OF FICES: AL. Huntsville (2G5) 533-5836; AZ, Scottsdale (502) S47-7841; CA, Cesta Mesa (714) 540-7160; CA, Sur nnyvale (408) 733 8690; CO, Denver (303} 750-1222;

FL, Winter Haven (813) 294 5815, GA, Chamblee (404) 457-7117; IL, Eix Grove Vill (312 593 0282; IN, Indianapagis (317) 293 9827 MD, Silver Spring (301) 622 4200;
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(516) 482-3500, (212) 895-7177, S racuse (315) 446-0220; NC, Raleizt (919) 787-581¢; OH, Centerville (513) 433-8171: TX, Houston {713) 688-9971; TX, Richard: on (214) 231-2573
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Collins gets $100 million for Saudi microwave net

Collins Systems International Inc., Dallas, has received a contract in excess

of $100 million from Western Electric for microwave radios to be installed in
I !
Since 1970!

Electronics review

the $400 million intrakingdom network in Saudi Arabia. The network will
interconnect all major population centers with transmission facilities for
automatic long-distance telephone service and television distribution.

Low-cost Tl solid-state switch bows

Looking for new markets to conquer, Dallas’ Texas Instruments is getting
into the solid-state switch business with a Hall-effect integrated circuit that
sells for a low 36 cents each in hundreds. Housed in a TO-92 plastic
package, the chip contains a Hall-effect sensor and signal-conditioning
circuitry that triggers its output transistor. Designated the TL170, the device
offers bipolar operation so it may be triggered by either pole of an external
magnet. It requires a minimum magnetic field density of +350 gauss over its
full operating temperature range of O°C to 70°C. Major applications include
keyboards, push-button switches, and pinball machines.

115 Equipment
Displays

83% With
NEW
PRODUCTS

28 Technical
Sessions

featuring

» Fiber Optics

« Non-Destructive Testing
« Lasers in Manufacturing

« Electro-Optical Instru-
mentation

RCA unveils $1,000 video cassette recorder/player

Forecasting a $1 billion video cassette recorder market only three years
away, RCA Corp.’s Consumer Electronics division in Indianapolis chose this
month to begin selling a $1,000 video cassette recorder-player. Selecta-
Vision VCR, $300 cheaper than Sony Corp.'s Betamayx, is based on a new 4-
hour-format video home system from Matsushita Electric Industrial Co. of
Tokyo [Electronics, April 14, p. 46]. It records 2 or 4 hours of color TV
programs. Meanwhile, development of RCA’s video disk recorder continues.

Hinkelman to be new director of SIA

the Semiconductor Industry Association, Cupertino, Calif., has picked its first
full-time executive director, Thomas Hinkelman, who has till now been the
director of product management at Monsanto Commercial Products in Palo
Alto, Calif. He takes over from Bernard Marren, one of the founders of the
organization.

« Optical Materials

» Laser Gyros in
Navigation & Guidance

« Electro-Optics & Lasers
in Medicine
* Plus Many More ...

Sth ANNUAL

Electro
OCTOBER 25-27, '77

Anaheim California
Convention Center

Further Information:
Electro-Optics/Laser

222 W. Adams
Chicago IL 60606
(312) 263-4866

40 Circle 40 on reader service card

monitors the noise in the area
surrounding the input microphone.
The signal to the second channel is
considered a white-noise source and
uncorrelated in nature. However, the
noise appears on both channels in
phase, so it is correlated. The
processor continuously analyzes the
noise components common to the
two inputs and cancels them. De-
pending on the amount of noise, it
does this in 200 ms to S seconds.
Although the two-channel method is
preferred, the application—such as
cleaning up a ‘“bugged” phone
conversation—may restrict opera-
tion to the single-channel mode.
“We've successfully demonstrated
ADAP by cleaning up a number of
law enforcement voice recordings
and cockpit recordings from aircraft
accidents,” Paul says. “We've also
used it to enhance vintage music
records by eliminating the tinny

sound and bad acoustics.” The
Rockwell unit is entirely self-
contained; measuring 3Y2 inches
high, 19 in. wide, and 21 in. deep, it
weighs slightly less than 40 pounds.
Although the $25,000 price tag
puts it out of reach for the stereo

Cleaner. Rockwell's automatic digital audio
processor eliminates unwanted noise from
audio signals and recordings in real time.
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The Rockies may crumble,
Gibraltar may tumble, but
Our MC1403/1503 Linear
VREFs Will never drift away.

|

Your leading linear source an-
nounces another rock-solidwimnner . ..
a family of precision band-gap volt-
age references designed for critical
low-valtage instrumentation and D/A
conversion.

The MC1403/1503 linear units
are stable, 2.5 V references powered
from 4.75 to 40 V sources. T is
laser-trimmed to guarantee low
maximrum selections and VRgg to
<*1%.

Keep Your MC14433
Honest

EEEEESEREEEEER
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The '1403 was just made for it.
With its accuracy, stability and low-
voltage pull, it's ideal for use with
MC*4433 3-1/2-digit DVMs. Or, for
that matter, D/As using MC1406/
1508, 1408/1508, 3410/3510 and
3408 D/A converters. All need
stable current referencing and all
you do is add a series resistor or
two. An additional variable pot

20 PPM/°C Accuracy provides full-scale adjust.

25V
NO’I‘_- Load Voltage
= versus
> Temperature
0
-55°C 125°C

Ever see a delta curve that flat?
At load cuarrents down te zero?
Change in VRgfr over the -0° to
+70°C range for the MC1403 is typi-
cally 3 mV—less than 20 PPM/°C or
a change cof only 0.1%.

Equal accuracy's offered for
Vout versus lipad and Vjjqe. toO0.
Change in VRgF over the complete
0 to 1G mA load current range is
typically 2.8 mV, or 0.1%, anc change
in voltage over the 15 to 40 Vjine
reg spec is 0.5 mV typical, or less
than 0.02%.

Laser-trimmed Tc‘!

Yes. We've learned to adjust
Tc with lasers. Unigue circuit con-
figuration allows correlating T¢ to
an absolute voltage value allowing
trimming at probe level to that volt-
age. We know exactly what the T

will be before it goes into the pack-
age. In fact, we can MAKE the T¢
what we want rather than leave it
to chance.

Then we automatically 100%
test over temperature range. The
highest possible yields to the tight-
est possible spec—and the lowest
possible cost to you—result

Down-
To-Earth I.INEAR
Prlce INTEGRATED CIRCUITS

$1.75, 100-up, for the MC1403
..0r12.5% less costly (and 76.470%
more accurate) thar the closest-
spec’d competitor. |f anybody says
they can do better, they've got rocks
in their head.

Price
100-Up

$ 175

Linear

VREF
MC1403U
MC1403AU
MC1503U
MC1503AU

Accuracy
PPM/°C
40 Max
25 Max
55 Max
25 Max

Temp.
Range °C
Ceramic Dip 0-70
Ceramic Dig 0-70
Ceramic Dig | -55 to +125
Ceramic Dip | -55 to +125

Package

$ 525
$ 5.00
$12.00

Refer to your authorized
Motorola distributor for evalua-
tion units and the reader number
for data sheets. Matorola Semi-
conductor Products Inc., P.O. Box
20912, Phoenix, AZ 85036.

MOTOROLA Semiconductors

The mind to imagine...
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processor
Display

Drivers

HEXADECIMAL DECODER/
DRIVER/LATCH MD4368B

DRIVES COMMERCIAL AND MILITARY LED, LCD,
INCANDESCENT, FLUORESCENT AND GAS
DISCHARGE DISPLAYS THE MDA4368B IS PIN-FOR
PIN WITH THE TTL9368 DEVICE, BUT OFFERS THE
FOLLOWING ADDED BENEFITS

@ INCREASED RELIABILITY THRU CMOS LOW
POWER (25NW TYP.) AND DELETION OF OUTPUT
CURRENT LIMITING RESISTORS

@370 18 VOLT OPERATION AND QUTPUT CURRENTS
OVER S50MA PER SEGMENT

OTHER MITEL CMOS DISPLAY DRIVERS AVAILABLE
INCLUDE ’
MD43118 - 7-SEGMENT HEXADECIMAL DECODER/
DRIVER/LATCH

7-SEGMENT DECIMAL DECODER
DRIVER/LATCH

30-BIT LCD DRIVER/REGISTER
MD40558 — 7-SEGMENT LCD DECODER/DRIVER
MD40568 - 7-SEGMENT DECODER/DRIVER/LATCH

For more information write or phone

18 AIRPORT BLVD
BROMONT QUEBEC. CANADA

MD45118
M043308

JOE 1LO
(514) 634-2321
TLX 05-267474 ‘

Semiconductor
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buff, professionals are not balking,
Paul says. “Of 20 or so law-enforce-
ment-related Government agencies
that have seen demonstrations, more
than half have said they intend to
buy.” Next comes demonstrating the
processor to broadcasters. O

Lasers

Sanders illuminator
emits at 0.85 um

A laser material that can outperform
some of the most widely used lasers
in many military and some civilian
applications has reached commercial
reality at Sanders Associates Inc.,
Nashua, N. H. The host material is
lithium yttrium fluoride, which,
when doped with erbium, emits at a
wavelength of 0.85 micrometer
[ Electronics, May 26, p. 36]. That is
in the near infrared and a good
match as an illuminating wavelength
with readily available detectors, say
Sanders engineers. Those detectors
include silicon and infrared film.

Solid state. The material, which
Sanders calls er:YLF, has been under
development at Sanders’ Defense
Systems division since 1971, with
company, Air Force, and Defense
Advanced Research Projects Agency
funds. It is used in a flash-pumped,
solid-state laser transmitter that puts
out 50 millijoules per pulse, has a
pulse-repetition rate of 1 to 10 hertz,
and could be built to order for
approximately $35,000, including
power supplies and cooler.

Evan Chiklis, manager of the
Sanders division’s laser department,
stresses that the initial 0.85-um
product is specified conservatively,
and that the material is capable of
pulse-repetition rates up to 60 hertz.
There is nothing exotic in the tech-
nology, including the crystal pulling,
he says, so that in volume production
er:YLF lasers should be able to
compete in price with neodymium-
doped YAG, ruby, gallium-arsenide,
and gallium aluminum arsenide las-
ers, which are about half the price of
the initial Sanders product.

Sanders sees the material as a

candidate for illuminators in mili-
tary surveillance and target-acquisi-
tion systems, in underwater mining
and in commercial holography.
Chiklis says the material’s perform-
ance—a single-shot pulse width of
100 nanoseconds —makes it ideal as
an illuminator in covert photography
and for gated-viewing systems.

One advantage of er:YLF over
gallium arsenide as an illuminator is
that the newer material needs no
cryogenic cooling but operates at
room temperature. Further, its beam
divergence is only about 0.1° versus
approximately 30° for gallium arse-
nide. “The beam divergence of
gallium arsenide dictates expensive
optics to collimate the beam,”
Chiklis explains, adding that with
er:-YLF only converging and colli-
mating lenses are required at the
rod’s output. Er:YLF has the same
beam-divergence advantages over
gallium aluminum arsenide, he says.

Sanders investigated the material
because it is one of the few fluorides
with a natural rare-earth site in its
lattice in which to deposit dopants.
And as a fluoride, it is easier to grow
than most oxides, Chiklis says. The
er:YLF is a low-threshold, four-level
material in which engineers have
observed more than 20 transitions.
Three-level lasers, such as ruby,
require more power to operate,
Chiklis says. That is because half the
ions must be pumped from a ground
level through a pump band to an
upper level.

In contrast, “in a four-level laser,
we start with more ions at the upper
level,” he points out. Combined with
er:YLF’s much lower threshold than
ruby, this means that an illuminator
using the Sanders laser would need
less than 10 joules compared with
some 200 joules per pulse needed for
a ruby laser to achieve threshold.

Chiklis believes the material has
advantages over Nd:YAG as well, for
some applications. One he mentions
is in a gated-viewing system for
deep-sea mining. “In certain types of
sea water,” he says, “frequency-
doubled er:YLF at 0.425 um has very
high optical transmission, much
higher than frequency-doubled
Nd:YAG at 0.533 um.” O
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Together. ..Superb!

like instrumentation with the 4IEEEp interface

Individual HP measuring instruments
and computers are excellent soloists.
You’ll get a much more powerful per-
formance, however, when you combine
their capabilities interactively via the
Hewlett-Packard Interface Bus (HP-IB).*

Thanks to HP-IB, you can orches-
trate a system for making faster and
more accurate measurements. A system
that can process data and provide

HEWLETT @ PACKARD

For assistance call Washington (301) 1448-6370, Chicago (312)
255-9800, Atlanta (404) 434-4000, Los Angeles (213) 877-1282

answers, on your terms, in printed or
plotted form. A very flexible system,
so you can easily change the composi-
tion and size of your measurement
ensemble. All at a cost-effective price.

Why not assemble an HP-1B
solution tuned to your measurement
problem, small or large? HP has more
than 60 instruments and computing
controllers available with HP-IB —right
now—and the list is growing rapidly.

To learn more, send for our new
HP-IB brochure. It covers interface
standards applications, and available
HP-IB products.

*The widely-accepted HP-IB is our implememation of
the IEEE-488 Interface Standard. Internationally, HP-1B
is in concert with the /JEC main interface document.
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1507E Page Mill Road
Palo Alto, CA 94304

O Send free HP-IB brochure.
O Contact me to discuss HP-1B.

Name
mion
"Company |
“Address
City

Phone IPG 702




When it’s time to put solid “switching
power’’ into your equipment, it pays to
select relays with proven performance
and top-quality. And that’s just what
you get when you specify Fujitsu relays.
The wide-coverage Fujitsu relay lineup is
here now ready to fill your total relay
needs, from space-saving flat package
units to powerful 10-amp general
purpose models. Each and every Fujitsu
relay is built to the quality standards
that are synonymaous with the name
Fujitsu, and al! feature proven perform-
ance that guarantees thousands of hours
of failure-free operation. Here are just
some of the features in store for you
when you choose the name Fujitsu for
your demanding relay needs.

Fujitsu flat package relays

The Fujitsu lineup of flat package relays
offers exceptional coverage and the
advantages of flux-contamination-
immunity. Within the lineup are our
FRL 410-series low-profile and our
BR-series miniature GP models. The
former are available in both DPDT and
4PDT contact arrangements and coil
voltage ratings to 48V DC enabling the
widest selection to meet demanding
applications including those for commu-
nications. And our BR-series models
offer you similar wide choice including
0.5A ultra-miniature models that enable
exceptional component densities for solid
savings in both equipment size and cost.

Fujitsu general-purpose relays

With a wide model choice, including
units capable of handling loads to 10
amps, the Fujitsu general-purpose relay
lineup is a winner. Most models are
available in both DC- and AC-rated coils,
and with a solid selection of mounting
configurations. You also get solid load
handling and a choice of contact
material to meet your exact operation
requirements. Contact arrangements
available are from SPDT to 6PDT,
depending on models, with 12PDT or
18PST available on special order with
our 491-series miniature models. Yes,
whether compact or high load, the
Fujitsu GP relay lineup is solid to meet
your total switching needs. And for
special applications, Fujitsu relays with
fixed, knob-adjustable, or driver
adjustable time delay are also available.

Fujitsu reed relays

Featuring Fujitsu-built reed switches of
exceptional quality, the Fujitsu reed
relay lineup is the unbeatable choice for
today’s high-speed, fow current switching
applications. As standard features, you
get low contact resistance, compact size,
a wide choice of contact arrangements
and coil ratings, the availability of
shielding and other features, and
models including a built-in
latching function via

Make the switch to Fujitsu high

the Fujitsu MEMOREED® switch. You
even have a choice of mounting grid
patterns when you pick the FRL 640-
series, low-profile reed switches. Full-
featured and available in a wide range of
models, Fujitsu reed relays are the solid
choice for today’s demanding data
processing and control applications.

Fujitsu mercury wetted-contact relays

Built to provide exceptional reliability
for a variety of equipment applications,
Fujitsu mercury wetted-contact relays
are top performers. Among the
advantages of our mercury wetted-
contact models are freedom from
contact bounce, low and stable contact
resistance, wide load-handling capabili-
ties (from micro-ampere levels to a full
2 amps), low unit profile, and the
capability for being driven by ICs. In
our five-model lineup, you can choose
coil ratings to 24V DC, with all models
guaranteeing at least 10 x 109 operations.

FUJITSU AMERICA INC./Chicago Office: P.O. Box 694, Lake Forest, IL 60045, U.S.A. Phone: 312-
295-2610 TWX: 910 651 2259

FUJITSU LIMITED

Communications and Electronics

FUWJITSU LIMITED/Components Group (Head Office): Syuwa Onarimon Bldg., 1-1, Shinbashi
6-chome, Minato-ku, Tokyo 105, Japan Phone: 03-437-2111 Cable: FUJITSULIMITED TOKYO
Telex: 2424511 FT SIN J London Office: Norman House, 105/109 Strand, London W.C. 2, England
Phone: 240-0461/0462 Tlex: 51 22305




uality relays

The Fujitsu relay lineup. It's full cover-
age and high quality for unbeatable
performance, and at prices that will
make you wonder why you didn’t think
Fujitsu before. So, join the growing
number of makers who specify Fujitsu
quality products. Call or write now for
additional information. You'll be glad
you did.

v

U.S./CANADIAN SALES REPRESENTATIVES: Application Specialists, Inc.: 6806 Newbrook Ave., E. Syracuse, NY 13057 Phone: 315-437-2813
Telex: 937201 Electricat Components, Inc.: Box 172, Natick, MA 01760 Phone: 617-655-2225 Telex: 948437 Swedelco, Inc.: 65 Court St., White
Plains, NY 10601 Phone: 914-946-1122 Telex: 13-1468 Hughes Associates, Inc.: 717 Pratt Ave., N.E., Box 33, Huntsville, AL 358C1 Phone: 205-536-
2127 Bransky Sales: 1279 Lincoln Ave., South Highland Park, IL 60035 Phone: 312-433-2375 McFadden Sales, Inc.: 4645 Executive Dr., Columbus,
OH 43220 Phone: 614-459-1280 TWX: 810-482-1623 Technical Representatives, inc.: 6515 E.82nd St., Suite 110, Indianapolis, IND 46250 Phone:
317-849-6454 TWX: 810-260-1792 Shonin, Inc.: 1485 Bayshore Blvd., San Francisco, CA 94124 Phone® 415-467-8700 Electronic Components Inter-

national: 450 Denison St., Markham, Ontario L3R 189, Canada Phone: 416-495-6202 Telex: 065-24011 ) )
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The complete
655 line printer.

It's ready to plug in, has an 80-column
format, a remarkable MTBF and is
14 times faster than a teletype!

Breaking the hardcopy barrier

It's finally happened! The Axiom
EX-800 provides full performance
hardcopy at a price compatible with
today's low cost micros. This little
80-column machine zips along at 160
characters per second (14 times faster
than a teletype) —at a breakthrough
single quantity price of $655 for a
complete printer.

When we say complete
we mean it

The EX-800 is a stand-alone unit
with case, power supply, 96 character
ASCIlI'generator and interface, paper
roll holder, infra-red low paper detec-
tor, bell, and multi-line asynchronous
input buffer. You won't find these
standard features on any other
printer, regardless of price!

Our only option

Our printer is so complete, that we
offer only one option. A serial inter-
face (RS 232C or current loop) good
for 16 baud rates from 50 to 19,200
and thoughtfully provided with a
switch for either Centronics or Tally
compatibility. Might we call it a Tally-
whacker? At $85.00 it certainly
should be!

Built-in LSI microprocessor
The heart

of the EX-800
is a printed
circuit card, S L LA L RN

containing a

custom LSI chip made by Intel to
Axiom specifications, which controls
all printer functions. Microprocessor
power means flexibility. Such as the
built-in self test routine and variable

character size. It also means reliability.
Several industry surveys have shown
LSI to be many times more reliable

than equivalent conventional circuitry.

the paper is inexpensive and readily
available, costing about 1¢ for an
8%2 x 11” equivalent.

Light, small, quiet, reliable,
and versatile

Our EX-800 weighs in at 12
pounds, is just 9%z inches wide, 4
inches high, and 11 inches deep, and
is delightfully quiet which makes it
ideal for office and other low noise
environments. The simple print
mechanism is virtually maintenance
free. In fact, tests show an incredible
MTBF, many times greater than
impact printers. This versatile printer
is the ideal mate for micros, minis,
CRTs, instruments and systems.

TAI5 LIFE-SIZE SAAPLE SHORS THE R4-COLUNN PRINTOUT FRON RXION'S £3-080 PRINTER

.3 character
wh ich 2

Ceppesr amnd

be FII EIL.

o R~

¢ sage effect 37 UMDERLIHWING or chazging COLOE,

The advantages of
electrosensitive printing

The EX-800 can print 80, 40, or
20 characters across the five inch
wide electrosensitive paper. Under
software control, single characters or
words may be printed larger for
emphasis. The permanence of the
hardcopy is archival, because once
the aluminum coating has been re-
moved, there is no way to put it back.
It's unaffected by sunlight. moisture
or heat. Although the printer doesn’t
provide multiple copies, excellent
quality photocopies can be made
from the high contrast printout. Also,

M ”@M AXIOM CORPORATION

5932 San Fernando Rd., Glendale, CA 91202 « (213) 245-9244 « TWX 910-497-2283

Circle 46 on reader service card

Just unbox and plug it in
That’s all you have to do to the

Axiom EX-800 — apart from pay

for it, and at $655 that's almost

a pleasure.

Send to: ANV
B 5932 San Fernando Rd..
Glendale. CA 91202

[J Urgent. Please phone me at ext

[ Have rep contact me

[ I'd like to have a demonstration

[ Send lit including sample of printout

Name
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City State
Zip Telephore

1
|
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Medical device
notifications to FDA
to begin Sept. 22

Interface compromise
wlll complicate
Federal EDP buys

Pentagon to seek
$260 miillon for
Missile X next year

Electronics /September 1, 1977

Washington newsletter

Manufacturers of hundreds of different electronic medical devices, from
pacemakers to electroencephalographs, will be required to register with
the Food and Drug Administration by Sept. 22 and submit a premarketing
notification for each sophisticated product that is new or substantially
different from others already on the the market. Rejecting objections from
device manufacturers, the FDA has ruled that companies are prohibited
from marketing new devices until 90 days after submitting all information
requested by the agency.

The industry says the 90-day clock should start ticking the day the
original notification is submitted, because repeated FDA requests for
information could indefinitely delay new product marketing. The rpaA
replies that it will expedite reviews of supplemental information. The
industry gained one key concession: notifications will not be available for
general public review for 90 days as long as the company itself does not
disclose its product.

The FpA’s notification requirements include: name of the device; its
intended uses; samples of proposed labeling and advertisements; and
engineering drawings, photographs, and data that indicate the similarity of
the device to others. The company must prove that its device is similar to
others or conduct elaborate tests to prove safety and efficacy. The Fpa has
printed registration forms for device manufacturers, but each company will
be responsible for the format of marketing notifications. Information and
registration forms are available at regional FpA offices or at the Silver
Spring, Md., headquarters of the FpDA’s Bureau of Medical Devices.

The National Bureau of Standards has come up with a compromise
input/output interface to guide Federal procurement of computer equip-
ment. The technical specifications, as previously proposed, require 1BM-
compatible equipment —satisfying the makers of peripherals that already
meet IBM specifications. But the standard has a loophole that permits
Government agencies to consider systems that do not have the standard
interface —appeasing systems manufacturers like Honeywell and Control
Data. The loophole: the vendor must promise to sell an interface converter
later if the agency wants it. The compromise enables the Government to
“take advantage of the whole marketplace,” an NBs official says, but he
warns that it will severely complicate the Government’s computer procure-
ment process.

With the B-1 bomber dead and cruise missiles still an imponderable in the
Strategic Arms Limitation Talks, the Carter Administration is planning to
push the development of the Air Force’s awesome Missile X. As a result,
the Missile X guidance contractors— Northrop Corp., Rockwell Interna-
tional Corp., and Honeywell Inc. —can expect to split the lion’s share of
the $260 million for the program that the Pentagon tentatively plans to
request of Congress in the defense budget that will go to Capitol Hill next
January.

Missile X funding stands at $140 million for fiscal 1978, starting Oct. 1,
and the Defense Department is scheduled to decide by September 1978
whether to put the weapon into full-scale development.
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Washington commentary

Aerosat’s cancellation: a festering sore

As fast as President Carter moves to bind up the
wounds in America’s relations with its European
allies, someone in his Administration produces a
new one. What makes matters worse is that no
one in the White House seems to notice. The
Federal Aviation Administration provides the
most recent example.

In 1974 the FAA signed an intergovernmental
memorandum of understanding with the Euro-
pean Space Agency and Canada, committing
the U. S. to the joint development and operation
of Aecrosat—the first transatlantic satellite for
commercial aeronautical communications. The
ESA, which committed itself to pick up a 47%
share of the estimated $75 million costs of Aero-
sat’s space segment, was delighted. So were the
FAA, which also held 47%, and Canada, whose
6% share was determined by its anticipated use
of the system. Last month, however, the FAA
pulled the U. S. out of Aerosat, abrogating the
diplomatic agreement [Electronics, Aug. 18,
p. 59]. Government and industry officials here
agree that “ESA is mad as hell.” The FAA ration-
alizes its action by laying the blame on
Congress, which deleted the bulk of the agency’s
fiscal 1978 Aerosat funds from the budget.
There is far more to it than that.

Congress makes many mistakes, but cutting
the money for Aerosat was not one of them.
“The FAA could have had every dime that it
asked for the program, but no one there pushed
for it. They seemed almost indifferent to it,”
explains one congressional appropriations staff-
er. “Then the airlines kept telling us it wasn’t
needed and that it was too expensive. What else
could we do?” Congress covered itself by
leaving the FAA $1 million for “a feasibility
study” of the 10-year-old concept.

Advocates and opponents

Indeed, Aerosat’s only remaining advocates in
America appear to be Comsat General Corp.,
which had been named by the FAA to carry out
U. S. end of the program, and General Electric
Co., the Aerosat consortium’s selection to design
and build the L-band satellite.

But Aeronautical Radio Inc., the communica-
tions carrier for the U. S. airlines that control it,
is not unhappy. Arinc chairman and president
George F. Mansur says, “We are not opposed to
an ocean satellite communications system, but
Aerosat is not one we felt we could support.”
Mansur will not say specifically why the airlines
oppose Aerosat, though a lot of them make no
secret of it.

Transatlantic communications between the

ground and aircraft in flight using high-frequen-
cy —very-high-frequency equipment are “pretty
tacky, there’s no doubt about it,” concedes one
air carrier executive to Washington, “and if the
FAA had moved quickly on this a decade ago
when the satellite idea first came up, we would
have bought it.” But that was back when trans-
atlantic routes were becoming more and more
crowded and traffic continued to grow. Today,
the number of passengers is still high, but the
growth curve appears to have peaked. Moreover,
aircraft have become faster and larger, and
more of them carry foreign flags. Bigger planes
require fewer scheduled flights, so routes are
less crowded. Bigger planes also mean more
vacant seats per flight.

Cost-conscious U.S. international carriers
have no technological gripes about Aerosat’s
proposed use of L-band communications. But
they will not accept the cost and weight disad-
vantages of new aircraft transceivers in today’s
increasingly competitive marketplace, despite
the fact that each carrier’s cost-per-plane would
be equal.

ESA versus U. S, A.?

The ESA has not said at this point what it now
plans to do, beyond protesting the American
pullout. But there is no question that the 10-
country consortium has the technology to go it
alone if that should prove necessary. About mid-
September, the National Aeronautics and Space
Administration will launch ESA’s operational
test satellite from Cape Canaveral as the fore-
runner of a European Satcom network for intra-
European telephone, telex and television relay in
the 1980s. Built by a team headed by Britain’s
Hawker Siddeley Dynamics, the 0TS system will
expand its capability from 5,000 phone circuits
in 1980 to 20,000 in 1990, with the eventual
goal of expanding television transmissions to
earth stations both in North Africa and in the
Middle East.

If ESA proves it can coordinate its politics as
well as it has its technology, the Aerosat
program might still go—without U. S. partici-
pation. The impact of that on America’s claim
to political and technological leadership could
be serious in Europe and the Third World. The
Carter White House needs to recognize this
quickly and seriously reconsider its options
before the Aerosat issue festers further.

For openers, the White House might begin by
asking Arinc and its airline owners what kind of
a transoceanic satellite communications system
they would like. Ray Connolly
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For nearly two decades, Sprague HYREL" ST
solid tantalum capacitors have performed flaw-
lessly in Minuteman guidance systems. Vast
accumulation of life test data proves beyond
doubt that ultra-high-reliability capacitors are
not only possible, they're an actuality!

Backing this performance is Sprague’s rec-
ord of pioneering in highly reliable capacitors,
which earned us the opportunity to participate
in the Air Force’s Minuteman Component De-
velopment Program at Autonetics, a division of
Rockwell International.

This represents an actual failure rate of 0.00001% per
1000 unit hours calculated at 60% confidence level.

THAT’S RELIABILITY?!

All of the special processes and quality con-
trol procedures that make HYREL ST capa-
citors the most reliable in the world can help
you in your military, aerospace, or stringent
industrial electronic circuitry. A Sprague solid-
electrolyte tantalum capacitor engineer will be
glad to discuss the application of these proven
capacitors to your critical high-reliability project.
Write or call John Moynihan, HYREL Compo-
nents Coordinator, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01247.
Tel. 413/664-4411.

4SE-M

THE BROADLINE PRODUCER OF ELECTRONIC PARTS
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THE MARK OF RELIABILITY
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Just off the press:

Newest in Electronics
Magazine Book Series

New 408-page collection of electronic circuits
edited for ease and practicality of use by
Samuel Weber

CIRCUITIS
CIRCUIIS
CIRCUITS
CIRCUIIS
CIRCUIIS

CIRCUIIS
fOR €lecironics

eng

engiNEERs
engineers
engiNeeRrs

engineers
engineers Electronics
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engiNeers Book Seri
EngINEERS i

engineeRrs
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41. Protection circuits

Phase-sequence detector
trips circuit breaker

vy Terry Maiarhey

MiTor 0N SHTRCONNCIO Producty ne  Proecs dop

Some three-phase linc-powered equipment is sensitive
to the direction of rotation of the three phases. For ex-
ample. of 1wo of the connections 1o & three-phase motor
are madvertently reversed. the motor will reverse direc-
nion—a disaster if the motor is used to drive & pump or
the compressor of an air conditioner. To guard against
this falure. & low-power circuit can be built from stan-
dard complementary-M0s components that will detect
the phase inversion and tngger a circuit breaker. More.
over, the circuit. which interfaces directly with C.Mos
logic. can be appended easily 10 a line-undervoliage or

ltne-unbalanced detector.
In the arewit (Fig. 1), the Line voliages are siepped
down and 1solated by control transformers. The sine
fied

the B and C phases arc interchanged

The X, Y. and Z pulse trains are applied 1o D-type
fip-flops FF1 and Fhyinouchs way that the §> output
of FFa 13 high 1f the sequence 1s XYZ (1€ if the hine
phase sequence 15 ABC). and Q3 13 low 1f the sequence
18 YXZ For the XYZ sequence. an X pulse sets Q1 and
. high. but then the Y pulse resets Q1 and Dy low The
Z pulse then clocks the low from Dz (@ Q.. making Q.
hagh

Dy ey

I vk

N> =
N

waves for phases A, B, and C are half-

and shaped by the MR400I diode and MPSS172 tran-
sistor, and shaped again by a C-0S inverter. The re-
sulting rectangular waveforms are shown as A'. B'. and
Cunfig 2.

The shaped outputs A’, B', and C” are now combined
with one another in the AND gates Gi. Gs. and Ga. 10
produce the waveforms AC', AB’, and 8C' (or X, Y.
and Z in Fig 2. The pulses X, Y. Z appear sequen-
nally: this sequence will chenge 10 YXZ 1. for instance.
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2. Operelien L ne phases A B and C a8 recirad 270 s780m0 10
DO0UCE wivetorms A B 200 C Overiaps OF Ihese reCiangulyt
waves produce AND-gale cuiputs A'C' A“B' 80 B-C' 1or Gonve.
reence These OutDU™ 418 1#fered 10 43 X ¥ 40 7 Ling-Dhase se
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Exther Q: or Q2 can be used to Inp a circuit breaker
via 4 solid-state oF eleciromechanical reluy. and thus
pult a valuable piece of equipment off the hne before n
13 Jamaged

The MDA 100 bridge rectifier. 10-h 'ohm resistor. and
100-microfarad capscitot. shown in the gray area of

Fig. 1. are representative of 1ypical uppliations requir-
ing line-voltage detection. They are ncluded in big |
demonstrate how casily the phawe-sequence dete tor
can be added to other detection circitry Thes can ot
course. be omitted. and the “bottom™ of the tranvlarmer
can be connected directly to carcunt ground

Current and power limiter
protects switching transistor

byRM Sin
Bum 8 own Rerescn Carp Tucson At

Although & switching transistor dhssipates bttle power in
normal operation, it must be protecied from desttuctive
curtent and power oserioads Curreni-limuting alone 15
not sufiaent protection; power-imiting 15 also neces-
sary. But fortunately, & few components can be added
o consennional cufrent-imuung orcuiry to provide
power-limiting. A vollige nse across a transsior 13
sensed and used to cut down the dnve current

To understand why current-imiting alone fails to
provide adequate protection. consider a switchung tran-
sistor controlling a 100-0hm load connected 10 a 100-
volt supply The power dissipated i the load might be
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about 100 watts, but the er dusipated 10
the transistor 18 merety the load current imes the tran-
sslor's saluration voitage Gif switching losses re ne-
glected). The load current 18 about | ampere. so the
transsstor dissipates less than | w. A Jessgner might use
3 3-w device and provide a current-himating level of 1.5
amperes.

Suppose, however, thai the load 1 short-arcuited so
that the collector of the switching trsnawtor 1s connected
durectly to the 100.v supply. Then the transistor dissi-
pates 150 w, which destroys it

To prevent thus destrucuon, & power-hmiter u re-
quired. Power-lumiting can be added 10 3 standard cur-
rent-timiter by use of only four simple components. In
Fig. 1, Q 15 the switching trensator, and the conven-
Gonal current-imiter s formed by Qs. Rz and R 4. The
power-luiter consists of capacitor €, diodes Dy and Dy,
and resistor Ry, To illustrate the operation of the arcuit,
assume that Q, u sawurated and 1 normal operation. As
the load current increases, the voltage drop across R;

Two-way profection Swicheg ransaior O, $ Drotected agant
€1C018 CuEn 870 OF 1COTS DOwe! ISVERLON 1 10HT Cur @St )
oBCras 1me 1R, Arop turns 0n Mamaioe Oy 10 ShuNt Dase Orne
7om Q, A voitage rew agross O, act "hiougn R 10 tuin 00 Q_ana
tun oft O, Capacior C provaes oedy Mat 20w O, 10 saluate
with S8Ch new CyCie aG tets DOWer (mder KNO'E WANLENt hegh
currents Dio0es B, 90 D, resa powe: meer wner imoul & Ow

voluge of Q, 15 sampled only when 1ts 1nput 1s high.
This swiwch also resets the power-inuting arcuitry with
cach cycie of the input. The value of capaciior € is cho-
sen 10 give the power-limiting portion of the cucuit &
turn-on_delay, allowng ume for Q; 10 become satu-
rated. This delay also permuts higher current Iransients
to flow during switching, such as those that might occur
in a switching regulator i which the catch diode must
be discharged dunng each cycle

The current-limuting portion of the cucutry 1s active
atall times, protecting the switching transistor from cur-
rent overloads The qurcurt was set up 1o be driven by a
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mcmla turning on transisior Q; and thus shunung  TTL-level signal and to switch a 100-ma load at 400 Mz
drive current away from the base of Q;. Therefore, Q; 10 +1$v. The protecuon circurt can easity be modified
begins to come out of saturation. 30 1ts collector voltage  for nearly any nput and output configuration If 4 pnp-
mses. This voltage across Q, further turns on Q; through  transsior switch 15 to be protecied. transistor Q should
Ry and regeneratively turns off Q. also be a prp, and the porlnues of D) and D; should he

Diodes Dy and D; form a switch 5o that the collector  reversed. [w]
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Two typical pages. Note valuable explanatory text.

Here is a book compiled and organized to save
electronics engineers many hours of drudgery designing
what's already been designed or “re-inventing the
wheel”. This is the fifth in the Electronics Magazine
Book Series, following Microprocessors, Large Scale
Integration, Basics of Data Communications, and
Applying Microprocessors.

Circuits For Electronics Engineers is a compilation of
most useful circuits from the pages of Electronics
magazine, most from the well-known Designer’s
Casebook series. More than a collection of circuit
diagrams, the designer will find step-by-step rules,
performance data, component values, manufacturers’
type references, follow-up references, and other material
for effective guidance.

The end result is a complete, practical easy-to-use
manual for engineers and advanced technicians involved
in research, development, design, tests, or production

of any kind of electronics hardware.

After ten years of experience as an
electronics engineer himself, Samuel
Weber joined the staff of Electronics and
has been Executive Editor of the magazine
since 1970. In addition to his editorial
responsibilities he has authored many
articles on electronics and edited three
books on electronics circuitry.

346 circuits from all over the world—arranged by 51 of
the most useful functions designers use to implement
their systems, including—Amplifiers « Analog to digital

& digital to analog converters * Counters « Detectors »
Discriminators « Display circuits « Function generators ¢
Integrators » Logic circuits « Memory circuits « Operational
amplifier circuits « Power supplies » Protection circuits «
Switching circuits « Temperature control » Timing circuits »
Voltage regulating circuits « . . . and many more.

Mail coupon now. Will pay for itself first time you use it.

Electronics Book Series
P.O. Box 669, Hightstown, NJ 08520

Send me
$15.95 per copy. Full payment must accompany order.

after ten-day free trial examination.

copies of “Circuits for Electronics Engineers’ at

! must be fully satisfied or you will refund payment if the book is returned
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[ Bill me

Discounts of 40% on orders

of ten or more copies.

[J Payment enclosed [ Bill firm
Credit Cards Charge My Book To:

[ American Express [] Diners Club

[ Master Charge [J BankAmericard

Acct. No.

Name Title

Company

Address

City State ~ Zip Country -
Signature

Date Card Expires

Interbank No.
1st No's above name of Master Charge only R-71A |
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You wont believe this —

DISPLAY VALUE B No
)l R T .
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| RATE SLOW  RED  FAST

I b (ese) () (o)

EQUIVALENT
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A uP-based automatic RLC tester
with keyboard control for only $1985.

This is it. The instrument you've been asking for. e Five full-digit display for R, L, and C. Four full-
Introducing the newest member of the Digibridge™ digit display for D and Q. All numbers go to 9.
family, the GR 1658, designed with the greatest ¢ Wide measurement values ailow you to test a
versatility you've ever had for your impedance greater number of component types. Test R from
testing requirements. 890909019 ﬁl tg ?9.99801\68, L from .00001 mH to
) .9H. C from. 1nF t0 99999.uF, D from
2 e AR SIS 0001 to 9,999, and Q from 00.01 to 999.9.
* A microprocessor performs a combination * External bias of O to 80 volts can be applied.
of measurement and control functions plus * No calibration is ever required —lower cost
lowers the GR 1658 unit cost. of ownership. . .
e Simple keyboard operation. ¢ Hi-Rel Kelvin test fixture accommodates axial
e Three test speeds to suit every testing and radiat lead components.
application. Believe it! The GR 1658 is unbelievable at

Three measurement modes: select con-
tinuous, average (displays average value of
10 measurements), or single.

10 Bins for sorting. Set any symmetrical
(e.g.: £1%, £5%) or asymmetrical (e.g.. —20%
+80%, —30% +10%) limits you desire.
Three types of display: programmed limits
for any bin, measured values, or bin number.
Autoranging takes the guesswork out of
setting the proper range.

Range hold: lock on to a given range
indefinitely.

Selectable test frequencies of 1 kHz

and 120 Hz. Several frequencies are
available for substitution.

Selectable series or parallel

Nl GenRad
IEEE 488 bus option: provides both

IEEE 488 interface and autohandler

oUtpUt for a handter, prlnter, Or bench—top 300 BAKEA 4AVI NUE CONCORO MASSACHUSETTS 01°42 « ATLANTA 404 394 5380 » BOSTON 617 646 0550

I | t CHICAGD . 884 6200 + DALLAS 218 234 .57 DAYTO% 913294 50105 ANGE.ES 734 .40 9830 - NEW YOAK (N V) 212 964 2722
calculator Syste m. IN J120° *9*-8990 « SAN FRANCISLO 40 485-@562  WASHINGTON (3C 401 948 7C71 » TGRONTO 416 252.3395 - ZUAICH (01) 55 24 20

$1985. Call your GenRad sales office.
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Japan’s VLSI effort
ylields deveiopmental
100-ns RAM

Great Britain buys
two U. S. missiles
in $700 milllon program

Electronic-mali survey
attracts subscribers In
government, business

New consumer line
In Denmark
to use Wire-Wrap

Electronics/September 1, 1977

International newsletter

The cooperative very-large-scale-integration effort in Japan has produced
its first random-access memory. The static RAM, a developmental device
from Nippon Electric Co., is a high-speed, 1,024-word-by-4 bit chip built
with diffusion self-aligned Mos—the Japanese version of planar double
diffusion (Dp-MOs). It operates on a single 5-v (1 v) power supply
without an internal bias generator and is fully TTL-compatible. Typical
access time is 57 ns, and cycle time is 100 ns. Operating power is 520 mw,
and standby power is only 375 mw. Because the power drain is only 4.4
mw, the device can operate with a battery backup of about 1.1 v.

To sharpen the firepower of all three military services in the 1980s, Great
Britain will buy two U. S. missiles and upgrade two of its own in a $700
million, 20-year program. The U. S. missiles are the Raytheon AIM-9L,
an improved Sidewinder short-range air-to-air missile, and the Tow wire-
guided, antitank weapon from Hughes that the British army plans to fire
from Westland Lynx helicopters. In England, the Ministry of Defence will
have Hawker-Siddeley Dynamics build the P3T, an improved sea-
skimming, antiship missile that will be fired from Royal Air Force and
Navy planes, and arm the Sea Dart surface-to-air missile with better
electronic counter-countermeasure gear. In choosing the missile mix, the
ministry scrubbed one British program and rejected the French-German
HOT antitank missile.

Seventeen European postal authorities are subscribing to a year-long study
of electronic mail in the next decade, to be performed by British consul-
tants Mackintosh International and a university-associated communica-
tions specialist group. Reportedly, other subscribers include such interna-
tional companies as 1BM and Rank Xerox, as well as U. S. and Canadian
communications authorities. The study will be as much on marketing,
legal, and labor considerations, as on technological aspects. It is sched-
uled to be completed by the third quarter of next year. In a related
development, the French post office is pushing ahead with its plans for
electronic mail. By mid-September, it intends to select suppliers of proto-
type models of facsimile systems. It sees the French alone using as many as
5 million fax units a year within a decade.

Bang and Olufsen a/s of Denmark is using wire wrapping to replace less
expensive soldering methods in the production of a new line of radios and
radio —record players it is putting on the market this autumn. Production
officials say they turned to Wire-Wrap because it is particularly adapt-
able to the makeup of the new line, which will be highly modular. Bang
and Olufsen uses a plastic-foam base plate with a number of metal rods
protruding through the plate for the Wire-Wrap connections. The rods
also serve as guides for the half dozen or more circuit boards mounted on
the plate. The wrapping machine comes from Gardner-Denver Co.’s
Pneutronics division, Grand Haven, Mich., while the Danes have devel-
oped the automatic feeding unit that directs the flow of assemblies to the
wrapping machine.
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ALTERNATE TIMEBASE DISPLAY...

gives you the whole picture!

The PMB3265E with a bandwidth of 150MHz is the newest

W?ﬂw member of the high frequency family of Philips portables.

The acdition of Alternate Timebase Display to the

n ‘ ' ‘ l r' ] ‘ completely separata delayed timebase controls section,
' "!‘ . makes measurements a snap!
o End back and forth switching! Having both timebases on the screen gives continuous

indication of where your delayed timebase
» Forget mixed sweep limilations! | measurements are taxen.

For turther informaticn — use our HOT LINE number — (800) 631-7172 (New Jersey residents call (201) 529-3800 collect.)

In the United Stetes: I Canada: ~ Philips Test & Measuring Instruments, Inc.
85 McKee Dr:ve 6 Leswyn Road A NORTH AVERICAN PHILIPS CONPANS

Mahwah, New Jersey 07430 Toron‘o, Ontario Canada MBA 1K2

o - PHILIPS

Circle >4 on reader service card
World Radio Histor)




Electronics international

Significant developments in technology and business

Telephone decoder combines
delta and pulse-code modulations

Bucking the trend to an all-pcM
codec, the British Post Office is
looking toward a combination of
delta modulation and pulse-code
modulation. Its goal is a coder/de-
coder cheap enough to be used on
individual telephone lines in a digi-
tal-switching telephone network.

The post office is seeking evalua-
tion samples of the new design from
two firms. The basic setup has a
simple delta-sigma modulation cir-
cuit to perform the initial conversion
of analog voice to digital format, and
a large-scale-integrated chip to con-
vert the digital modulator’s 1-bit-
per-sample code to the PCM format,
which is used in telephone networks
for their digital transmissions.

Digital logic. “What we’ve done is
to match the codec design with what
could be easily done in this country,”
says John D. Everard, executive
engineer with the BPO Research
Department, Martlesham Heath,
Suffolk. The codec employs mainly
digital logic, bypassing the problem
of getting precision analog compo-
nents, he says. “We've obtained a
high-performance codec with a mini-
mum of precision requirements for
the external analog components.”
The digital modulator can be made

from a cheap operational amplifier,
a D-type toggle switch, and a few
resistors.

Ferranti Ltd.’s Electronic Compo-
nents division has a contract for chip
samples, and General Instrument
Microelectronics is finishing nego-
tiations with the post office. Should
the BPO decide to buy the codec
circuits, both suppliers could share
in a potential market among ex-
change manufacturers of more than
100,000 circuits a year. Apparently,
the post office gave out only
performance specifications, because
General Instrument is designing the
Lsl1 chip in its tried-and-true n-chan-
nel, metal-gate metal-oxide-semi-
conductor process and Ferranti is
using its proprietary bipolar collec-
tor-diffusion isolation technology.

The U. S.-owned General Instru-
ment Microelectronics eyes a poten-
tially large international market for
the codec circuit. “*Many people see
these as the Tv-game chips of the
telecommunications market,”” ob-
serves James Smillie, telecommuni-
cations marketing manager. Conse-
quently, the firm is designing its chip
to be pin-programmable, so that it
may handle either the European A-
law pcM companding method or the

Dual modulation. Codec consists of simple delta-sigma modulation circuit and an LS| chip
(tinted) that converts the delta modulation to the PCM format and vice versa.

INPUT ANALOG
s LOW-PASS
FILTER
T — SERIAL
LINEAR PCM PCM
OELTA PULLISNEE-égnE [ QUTRUT
SIGMA MOOULATION [ ] AtAWPCM =
MOOULATION &
=2
—
ANALOG 2
SIGNAL LINEAR PCM A-LAW PCM z jo
GENERATOR T0 0 SERIAL
. 0SM LINEAR PCM PCM
Y INPUT
DUTPUT ANALOG
< LOW-PASS
FILTER
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U.S. u255 variation. Smillie esti-
mates that the volume price of the
codec chip could fall below $8.

The codec is designed so that the
chip handles most of the complexity.
In the conversion, the delta modula-
tor receives the analog signal from a
low-pass analog filter and converts it
into the 1-bit-per-sample code. The
chip converts that to linear PCM and
then to an A-law PCM before sending
it out as serial pCM. In short, the
DSM-to-PCM conversion is somewhat
like digital filtering followed by
subsampling at the required output
rate of 8 kilohertz, Everard points
out. To save chip area and to keep
conversion speed up, the initial BPO
design largely relegates the MoOs
transistors to the role of transmission
gates. O

Japan

Choppers to control
regenerative braking

Steadily increasing electricity prices
have brought about a change of
heart at the Japanese National Rail-
ways. The company is ready to
switch cars over to regenerative
braking, in place of the present
dynamic braking, thereby saving
30% to 35% of the energy used.

The regenerative scheme, which
uses a thyristor-chopper motor-speed
control, will appear in cars on the
railway’s commuter lines, beginning
in 1980. These cars will join those of
several subway lines and two private
railroad companies in using regener-
ative braking.

The less expensive dynamic brak-
ing turns braking energy from trac-
tion motors operating as generators
into heat. It dissipates the energy in
resistor banks slung beneath the
coaches. Not only is the energy lost,
but the surrounding air is heated, an
often-unwanted side effect when the
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train is operating underground.

Subway and commuter trains are
well suited for regenerative braking
because of their mode of operation.
They accelerate to full speed when
leaving a station and usually coast
until it is time to apply the brakes in
order to stop at the next station.
Thus they have left a large part of
the energy fed to them.

Savings. Regenerative braking
turns the energy back into electric-
ity. It makes for a more expensive
car—from $40,000 to $50,000 more.
But the Teito Rapid Transit Auth
ority of Tokyo, Japan’s first oper-
ator to put in regenerative braking,
in 1971, figures savings in electricity
and maintenance pay for the added
cost in seven to eight years. Mainte-
nance costs drop because the chop-
per controls accelerating and brak-
ing by varying the duty cycle of
silicon controlled rectifiers that send
current to the motors, rather than by
switching 100 or more resistive
elements.

The thyristors used are expensive
because they are specialized devices
with low demand —only the railways
and subways want such large power
devices operating above 200 Hz. But
the entry of the Japanese National
Railways, with its many lines, will
greatly expand the market, bringing
down device prices. Another factor
that should lower prices is improve-
ments in wafer processing.

However, regenerative braking is
usually less efficient than it might
be. Substations convert the commer-
cial alternating current to the dc
power necessary for the trains, and
generally they use electronic recti-
fiers. They will not accept power fed
back into the line by regeneration.
Only other trains on the same line
can accept the power, and if there
are too few trains running, the effi-
ciency of the regeneration suffers.

The long-run solution will be to
follow the example of Kobe, which
put in its subway cars with regenera-
tive braking after Tokyo. The rising
curve of electricity costs impelled the
city to design substations on the new
line so that they can operate in
reverse as inverters to feed power
back into the ac line. 0O
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Paging service will call more subscribers with digital coding

Thirty thousand subscribers will be alerted over each channel of the new
250-megahertz paging service from the Nippon Telegraph and Telephone
Public Corp., thanks to the use of digital coding. The channeis occupied by
the present 150-MHz units have only a third of the capacity, and their
660,000 subscribers occupy all the available channel space.

The 250-MHz models also are more compact, in part because of large-
scale integration: a complementary-metal-oxide-semiconductor decoder and
a bipolar programmable read-only memory. At 90 grams and 97 by 37 by 18
millimeters, they are two thirds the weight and three quarters the size of
present units.

The subscribers are divided into 15 groups by a code of 7 bits, of which 3
are redundant. The individual-subscriber code consists of 31 bits, 15 of
which are redundant to provide single-bit correction. Pagers are synchro-
nized with the group transmission format, and all circuits other than those for
synchronization are turned off between transmissions to save the battery.

The decoder has about 3,000 elements and includes a crystal-oscillator
circuit and the synchronization circuitry. The PROM has only about 70 bits:
38 for the coding, and the rest spare.

Hybrids to star in digital telecommunications, says Philips

Hybrid assembly of monolithic transistor pairs will play a big role in gigabit-
per-second data rates for digital telecommunications, reports Philips
Research Laboratories in a paper to be delivered at next week's 7th
European Microwave Conference in Copenhagen. The British labs say this
approach offers higher yields and better cost effectiveness than more
complex integrated technologies like emitter-coupled logic and gallium-
arsenide junction field-effect transistors.

“The main advantage is that you have very well-matched components with
the transistor pairs, which is very important for high-speed switching,” says
John B. Hughes, principal engineer for the Redhill, Surrey, lab. Thus it is
easier to achieve well-defined circuits at very high speeds.

He notes that the common-emitter connection with the beam lead is very
good, observing that this is important for high-speed digital switching where
the mutual terminal inductance must be low. Other advantages are flexibil-
ity—*You can have a new hybrid design within a few weeks,”” he says—
good performance in terms of temperature range and parasitic influences,
and inherent reliability because the bonds are gold-upon-gold.

“The only question to answer is whether the assembly technique is
economical compared with other devices,”” Hughes says. The best guess is
that the circuit concept offers a potentially good approach for repeaters,
terminals, and laboratory and professional equipment in quantities of 10,000
units or less. So far, the company has achieved 1-Gb/s operation, for such
functions as multiplexing, phase detection for clock extraction, and data
regeneration with decision flip-flops.

Electronics exports begin to boom

The Philippines is joining the list of Far Eastern countries that find electronics
a good way to earn hard currency. Exports of semiconductor devices
especially are zooming, says the government’s Board of Investments. The 49
electronics and electrical firms registered with the board report 1976 sales
abroad of $25.7 million, up 92% from 1975.

These exports represent the second largest category among all products
sold abroad by board-registered enterprises. The major markets are the U. S.
and Japan, with Europe, Taiwan, Hong Kong, and Australia seen as prom-
ising outlets. Semiconductor devices accounted for about 80% of the 1976
total of electronics and electrical exports.

Most of the balance came from electrical equipment, appliances, and
electrical tapes. Soon to swell the electronics category are clocks, watch
modules and digital watches. These timepieces are just going into local
production, both for domestic consumption and for export.
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Five new product lines
for electronic motion control.

Over 15 years ago PMI created a
new technelogy for motion control by
introducing the printed circuit motor.
An ironless armature with high pulse-
torque capability and very low inertia
allowed designers to replace con-
venticnal motors, brakes, clutches
ard hydraulics with an actuator that
provided higher performance, greates
reliability and lower cost.

Ncw PMi offers five new product
lines for electronic motion control.

TorqueRing™ Motors.

Ring-shaped moving-coil dc motors
with diameters from two to over ten
feet. Peak torques of over 25,000 Ib.-
ft., neghgible inductance, no cogging,
and only 7" thick. Improved perform-
ance compared to tarquers and

Electronics/September 1, 1977

hydraulics for large rotating loads.

Super Minertia Motors.

Ironless cup-armature dc motors
with inertias as low as 0.00018 oz -in -
sec 2, high pulse-torque capability and
mechanical time constants below 1
millisecond.

Mini Minertia Motors.

Low-inertia dc motors providing ex-
cellent se-vo performance at low Cost.
Nine mocels 1.5" to 3.35" in diameter,
mechanical time constants of 3to 12
milliseconds and thermai time con-
stants up to 27 minutes.

DC Servo Controllers.

Amplfiers designed to obtain maxi-
mum per‘ormance from PMI servo
rnotors. Pulse width and frequency

Hz, pulse currents from 10 te 75 amps.

Variable Speed Drives.

EMF sensing or tach feedback ve-
‘ocity controls matched for use with
PMI pancake motors and gearmotors.
100:1 speed range, infinite resolution,
IC/power transistor design.

With inaustry’s broadest line of dc
servo motors, PMI can help you apply
today's electronic motion-control
tecrmology. Write PMI Motois.

5 Aerial Way. Syosset, N.Y. 11791
Phone: (516) 938-8000. A Division of
kollmorgen Corporation.

PMI Motors

modulation, full power bandwidth to 1000 Moving ahead in motion control.
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Can your computer system
pass this test?

Recent independent studies show that the HP 1000 real-time computer system, with

its new 21MX E-Series high-speed processor, ranks head and shoulders above other small com-
puters. Test your favorite against Hewlett-Packard’s price/performance leader:

Feature The HP 1000 Your old favorite
CPU 2M bytes memory capacity. Standard 1/0 rates of 2M
bytes per second; burst rates up to 11.4M bytes per second.
Micro- Full software for developing and running 8.5K 24-bit words.
programming| 175 ns instruction execution time.
Memory Cache speed 350 ns cycle time for all 2M bytes: just
Speed $2100* per 32K bytes. 595 ns cycle time: $1600 per 32K
bytes (just 5¢ per byte!).
Operating One upward-compatible family of Real-Time Executives:
Systems memory-based or disc-based RTE up to 2M bytes.
BASIC, FORTRAN and Assembly languages. Pick what you
need for today’s job—expand when you're ready.
Data Base IMAGE, HP’s complete DBM capability, plus QUERY
Management | language for easy access to related data, costs just $2500.
Networking | Over 150 RTE networks installed and running. Modems or
high-speed hardwired communications. Also RJE/1000
2780 emulator at 9600 baud.
IEEE-488 HP-Interface Bus (HP-1B). HP’s implementation of IEEE-488.
Interface allows simple link to instruments. Complete software
including driver, formatters, message subroutines.
Cost Model 20, 64K-byte memory-based system: $21.000.

(Every HP 1000
includes 2IMX
E-Series CPU:
CRT with dual
mini-cartridges
and soft keys;
and RTE oper-
ating system.)

500K-byte flexible discs optional.

Model 30, 64K-bvte disc-based system, 15M-byte disc
storage: $36,500. 5M- and 50M-byte discs available.

Model 80, 128K-byte data base management system with
15M-byte disc storage, IMAGE, mag tape, and line printer:
$61,700. 50M-byte discs available.

Delivery

12 weeks ARO.

Name

*All prices shown are U.S. Domestic List

I'd like to take a closer look at:

[J HP 1000 system Model 20,30, 80___, 2IMX CPUs___.
Please send literature.

O Call me to arrange a demonstration.

[0 Send me support information for OEMs__, software houses___.

Company

Address

City/State/Zip

_I
|
|
I
|
|
|

Phone l
|
|
|
I
|
|

J

Mail to: Robert Puette. Hewlett-Packard. 11000 Wolfe Road, Dept. 606, Cupertino CA 95014.
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Any more questions about the
price/performance winner? Then call
your nearest Hewlett-Packard office
listed in the White Pages and ask an
HP Computer Systems Representative.
We'll be glad to arrange a demonstration
of the HP 1000. Or send us the coupon
and we'll get in touch with you. You'll
find that our computers are even better
in action than they are on paper.

22701HPDS3
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the HP 1000 Models 20, 30, and 80
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Circuits
for systems
that

count.

Save space, time and system cost with
Intersil counting and timing microcircuits.

For event timing, unit counting and frequency generation, Intersil has a line of circuits second to

none. You get solid state reliability and size reduction, plus the time- and money-saving benefits of just the
right product for your job...from Intersil.

Intersil stocking distributors: Advent Electron-
ics, Inc. (Indianapolis); Arrow Electronics; Century
Electronics; Components Plus (N.Y.); Diplomat (Fla.,
N.J.); Elmar/Liberty Electronics; Harvey (Upper N.Y.);
Intermark (San Fran.); Kierulff Electronics; L Comp
{Mo.); RALE. Ind. Elect. Ltd. (Van. B.C.); RESCO
(Raleigh, N.C.); Schweber Electronics; Sheridan
Assoc.; Zentronics (Canada).
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Versatile low power counter.

7208 is a 7-digit frequency, unit or period counter which directly drives an LED display. For a unit counter,
add a display, 2 resistors, a capacitor and control switches.

CMOS quartz crystal frequency generators.

7207 Frequency Counter Timebase (.01 and .1 second count window) or the 7207A Frequency Counter
Timebase (.1 and 1 second count window) provide all the gating, store and reset signals necessary to
expand the 7208 into a frequency counter.

7209 is a versatile high frequency clock generator with a divide-by-8 output stage for a 5 Volt system.

7038A is a micropower oscillator, frequency divider and output driver for 3 Volt synchronous motors. The

7038B is designed for 1.5 Volt synchronous motors.

7213 is a versatile oscillator, divider and waveshaping circuit providing various outputs including 1-second
and 1-minute pulses.

7049A and 7050 are oscillator circuits which include a divider chain, output one-shot and output buffer for

1.5 Volt stepper motors.
7051A is a clock circuit for 12 Volt synchronous motor applications.

Battery operated CMOS counter/timers.

7215 industrial counter/timer has four functions (start-stop, split, taylor and time-out) and times up to 59
minutes, 59.99 seconds.

7205 has split, taylor and reset functions for timing to 59 minutes, 59.99 seconds.

7045A times up to 23.99999 hours. All the above counters directly drive an LED display.

Externally settable counter/timer circuits.

8240 is one of a family of programmable counter/timers which generate long pulse widths with inexpensive
RC components. Each circuit contains an oscillator and divider flip flops. Pin connections on the 8240
select an output pulse width from 1 RC to 255 RC.

8250 can be used with thumbwheel switches to count from 1 to 99.

8260 counts 1 to 59 for timing seconds, minutes or hours.

Low cost precision timers.

555 generates time delays from microseconds to hours, with the addition of only one resistor and
a capacitor.
556 contains two §55s in a single package.

Custom circuits also available.

We can develop custom CMOS LS circuits for your special counting and timing applications.
Consult your local sales office listed below for information.

Intersil Sales offices: Boston (617)861-6220;
Chicago (312)986-5303; Dallas (214)387-0539,
Dayton (513) 278-4837; Denver {303)750-7004;
Los Angeles (213) 532-3544; Ft. Lauderdale
(305)772-4122; Minneapolis (612)925-1844; New
York (201)567-5585; San Francisco Bay Area
(408)996-5285.
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Low cost. Low noise. Low power.
From the leader in BIFET op amps,
Texas Instruments.

Now there are three BIFET op
amp families to serve virtually all
of your operational amplifier re-
quirements. The new TL061 and
TLO71 families join the TLO081
family to offer you the most com-
prehensive line of BIFET op amps
available. Each family has its own
identical specifications so you can

standardize your requirements re-
gardless of application.

You’ll find low-cost general pur-
pose BIFET op amps priced to
replace bipolars. Low noise audio
devices with low harmonic distor-
tion. And a totally new concept, a
BIFET op amp with low power

consumption and low supply cur-
rent. Four singles, four duals and
four quads. Six pinouts in three
series plus a whole lot more.

Check the prices and specifica-
tions. You'll find them more than
competitive. But more important,
you’ll find all twelve BIFET op
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amps available off the shelf from
TI and your TI distributor.

TLO081 Series

Five general purpose devices with
identical specifications that allow
you to standardize your op amp re-
quirements in one family to replace
such widely used bipolars as uA741,
MC1458, LM308, LM324, nAT747,
RC4558 and RC4136.

TL071 Series

Low noise and low harmonic dis-
tortion make the TLO71 series ideal
for high fidelity and audio pre-amp
applications. Equivalent input
noise voltage is typically 18 nV/
VHz with a low harmonic distor-
tion of .01%.

TL061 Series

A totally new BIFET op amp se-
ries ideally suited for battery-
powered and similar applications
requiring a minimum of power
consumption. Now you can get
BIFET dc specs and ac specs bet-
ter than wA741 and MC1458 bi-
polar op amps at less than one
tenth the power-0.25mA max I
per amplifier,

Priced to

replace bipolars.

You’ll find prices as low as 33 cents
each for the TLO081 in 100 piece
quantities; 47 cents for the TL071
and TL061. Twelve devices in three
BIFET families offering low cost,
low power, low noise. To learn more
about how these new BIFET de-
vices can serve all of your op amp
requirements, contact
your authorized Tl dis-
tributor or the leader
in BIFET op amps,
Texas Instruments.

BIFET op amp specifications. TLO81 TLO71 TLOG1 I_ Texas Instruments Incorporated &
- - | Inquiry Answ:ering Service |
le Input bias current (nA max) 0.4 0.2 04 || {’)'a(l’l'a':,",l’fei‘;‘j;g;/zsz L) I
Vo Input offset voltage (mV max)® 15 10 15 | I
N , IFET I
B, Unity gain bandwidth (MHz) 3 3 1 | Please send me a copy of the new BIFET op amp :
SR Slew rate (V/us) 13 138 35 : Name _ Title |
V, Equivalent input noise 47 18 = I Company._ - — |
voltage (nV/ VHz max) Address__ I

I City State _Zip__
lec  Supply current (A max) 28 25 025 | |
l 1& B versions available with 6 mV and 3 mV respectively for alﬁhree families. 1 |_ ________________ E J

TEXAS INSTRUMENTS

©1977 Texas Instruments Incorporated INCORPORATED 93177
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make;r ehxecgéle(g%bsolete.

A new product comes
on line and the circuit boards
start piling up. This is when the
excuses begin:

| can’t get near the
computer.’

"l need more programmers.”

"] just got schematics last
week.”

“I need five more
test programmers.”

It's a difficult time for a test
engineer because the success of

an important product can hang
in the balance.

“l just got schematics
last week.”

64

But Teradyne’s P400 Auto- Just as important, the P400
matic Programming System has  spares you all the boring work it
changed all that. Used with L100 usually takes to deliver new pro-
series test systems, the P400 grams. You get typically better
creates the entire test program  than 95% fault coverage simply
by using the telephone to access
a large computer containing the
P400 software.

“Programming these
boards éfs’a (deleted)!”

“These boards are too
complex to test.”

automatically. It gives you all
input patterns, provides all diag-
nostic data, and resolves all races.
It cuts programming time from
weeks to days. And it does it all
without tying up the computer

The P400 Automatic Pro-
gramming System.
Now there’s no reason for

on your production testerorin-  being late.
creasing your programming staff. And we think that's the way
Suddenly, new programs can  you want it.

be ready on time, even in the
face of the tightest schedules.
And even for the most complex
boards.

“We’'ll have those
programs on time.
That's right. On time.”

AN

(R

183 Essex Street, Boston, Mass. 02111
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Probing the news

Analysis of technology and business developments

U.S. ban on sprays poses threat

Proposed elimination of chlorofluorocarbons used in cleaners
and as chillers for sophisticated gear viewed with alarm

by Bruce LeBoss, New York bureau manager

The proposed Federal ban on chloro-
fluorocarbons could have a numbing
effect on the electronics industries
unless a suitable substitute is
found—and none is in sight. The
reason: CFCs used as cleaning sol-
vents and chillers are essential to
the production, operation, and main-
tenance of sophisticated electronic
equipment used in communications,
defense, and aerospace. Strangely,
though, little protest has so far been
heard.

The Food and Drug Administra-
tion, Consumer Product Safety
Commission, and Environmental
Protection Agency decided to pro-
hibit cFcs after reports that they
may deplete the earth’s ozone layer.
This would increase ultraviolet ra-
diation reaching the earth and lead
to higher incidence of skin cancer,
adverse climate changes, and other
ill effects.

The Environmental Protection
Agency, which supervises solvents
and chillers used by the electronics
industries, is dividing its regulatory
effort into two phases. Phase |
concerns only aerosol propellants.
But Phase 11 addresses all other CFC
uses, including their presence as an
active ingredient in such aerosol
products as the solvents and chillers.

In Phase I, manufacture of the
basic chemicals used for the propel-
lants would cease by Oct. 15, 1978,
and the manufacture of aerosols
using propellants would end by Dec.
15, 1978. The firms would be
allowed to sell these products from
inventory until April 15, 1979, and
distributors would be permitted to
sell remaining stock. Phase 11 dead-
lines have not yet been proposed.

According to an EPA spokesman in
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POSSIBLE ALTERNATIVES TO CHLOROFLUOROCARBONS

Major disadvantages

and use, lower purity

higher toxicity, corrosive

inconsistent spray action, higher pressure involved in manufacture

extremely flammable, can only be used when equipment is not activated,
inferior spray characteristics

Sources: DuPont, Miller-Stephenson Chemical Co., Department of Defense

Washington, D. C., the timetable of
the proposed regulations on nones-
sential aerosol uses will change only
slightly, if at all, following informal
hearings held last month. What’s
more, “only three uses have been
deemed essential” thus far, and “not
many more are expected to be added
to the list. We believe there are
alternatives [to CFCs] for every other
use,” the spokesman continues. EPA
estimates that CFC applications by
the electronics industry are less than
1% of all uses.

Reprieve until Phase II. Of the
three classified as essential, one is of
direct benefit to the electronics
industries, namely, CFC use as a “re-
lease agent for plastic molds.” Such
aerosols are useful also for epoxy
potting and encapsulating and will
be available to electronic-equipment
manufacturers at least until the
Phase 11 rules go into effect.

The EPA expects to publish its
final Phase I regulations this Decem-
ber. Before then, in the first week of
October, it plans to begin public
hearings on Phase 11, with regula-
tions tentatively planned for next
June.

The problems created by the rules,
and perhaps even more so by the
proposed timetable, became appar-
ent at last month’s public hearing.
Commenting on the impact on the
Department of Defense, George
Marienthal, deputy assistant secre-
tary of defense (environment and
safety), said that the Pentagon has
determined electronic and avionic
cleaning compounds and electronic
diagnostic chilling compounds,
among others, to be “essential to
defense programs.”

“We believe that rather imme-
diate elimination of CFC propellants
from some aerosol products will
result in shortages of these
products,” said Marienthal. “If suit-
able alternatives are not identified
and qualified, the shortages could
impair national security and defense
readiness.”

Thus the Defense Department is
requesting an extension for several
key categories of CFC. A triservice
program is also testing available
substitute aerosols and seeking to
develop new aerosols for applications
that lack substitutes. What’s more,
the program aims to qualify substi-
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Probing the news

tutes, identify sources, and write
procurement specifications.

The problem here, says Edward
Dyckman, materials engineer in the
Defense Industrial Resources Sup-
port Office in Alexandria, Va., is
that “the process that culminates in
a spec change will take several years,
or longer than the time EPA’s present
schedule will allow.” For that very
reason, notes Perry Brunner, CFC
work group coordinator in EPA’s
regulatory group, “we are going to
have to consider giving DOD more
time. But, we don’t know whether we
will.” That decision will be made
toward the end of this year, he notes,
“just prior to publishing the [Phase
I] regulations.”

While the Phase | regulations on
propellant uses of CFCs could be
costly and time-consuming, the im-
pact of Phase 11 is that *it could kill
the electronics industries,”” says
George Stephenson, president of
Miller-Stephenson Chemical Co. of
Danbury, Conn., a major supplier of
these specialty aerosols. “Phase II is
really the discussion of Freon 113
and blends of it,”” he adds, and if
these are banned, ‘it will be deadly
for most electronics systems, since
the solvent is so much a part of the
system.”

High technology. For example, he
notes, one high-purity aerosol is used
by the 51 NAsA satellite stations
throughout the world in maintaining
ground equipment for defense and
weather satellites. It also helps main-
tain communications satellites and
avionics systems, both military and
commercial. What’s more, adds Ste-
phenson, *“Crc-based aerosol and
tape-head cleaners are used on
communications systems operated by
the CiA, FBl, the White House and
even the famous computer of the
IRS.” If these CFC-based products
were banned today, he adds, ‘it
would just shut down every military,
communication, data-processing and
transportation system, as well as the
banking and ClA systems,” among
others.

The problem is two-pronged: qual-
ifying alternatives to CFCs in time to
meet EPA’s proposed phase-out dates,
and the fact that no substitutes are
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PHift. Sprays such as these, whose active ingredient and propellant are both CFC, would be
banned under Phase Il of the proposed new EPA regulations controlling the gas.

in sight for many applications. Alter-
native propellants, including com-
pressed gases, such as carbon dioxide
and nitrogen, and hydrogenated
fluorocarbons and hydrocarbons,
have serious limitations (see table).
Some of these are high dispensing
pressure, toxicity, and flammability,
which is why the Federal Aviation
Administration and International
Air Transport Association will not
allow these propellants to be air-
freighted.

“Alternative solvents are not
available that can replace F-113 in
electronic cleaning compounds,”
says the defense support office’s
Dyckman, because, for example, it is
compatible with most substrates,
leaves no residue, is noncorrisive, has
low toxicity and is nonflammable,
and has high purity and high chem-
ical stability.

The outlook for finding substitutes
for cFC propellants in time to meet
the Phase | timetable is not very
bright. In fact, it’s rather grim. “We
are working on alternatives and may
be able to replace existing chloro-
fluorocarbon propellants, but it’s
rather unlikely that substitute mate-
rials will be fully commercially
available by the time the aerosol ban
is effective,” says Richard B. Ward,
technical consultant for E. I. du Pont
de Nemours & Co. of Wilmington,
Del., the major supplier of the basic
CFC materials.

“There’s no need to panic yet,” he
says. “However, the electronics in-
dustries should realize the Federal
Government is going to hold these
hearings and that those in industry
had better tell the Government why
their use of these products is essen-
tial, or such uses will be banned or

regulated.” Cautions Ward, “The
danger is apathy.”

Reaction lacking. The reaction
does appear apathetic. *‘l was disap-
pointed that the Aerospace Indus-
tries Association and WEMA said
they weren’t interested in the Phase
I hearings,” says Edwin Shykind,
director of the Department of Com-
merce’s Environmental Affairs divi-
sion. Yet he is encouraged that both
the AlA and WEMA say they will
concentrate on the Phase Il hear-
ings. Other trade organizations may
also get involved.

When the proposed regulations on
nonaerosol uses of CFCs are issued,
“we’re going to organize an effort to
provide an industry input to the EPA
regarding the technical effects of
those proposals,” says Ken Hagerty,
wEMA’s director of Government af-
fairs. He says WEMA is ‘“‘most
concerned” about Quik-Freeze, a
Miller-Stephenson aerosol that is
exempt from Phase I but subject to
being banned under Phase II. He
say the product is “‘used extensively
by our industry to locate and test
intermittent electronic components
on boards and assemblies.”

Biff Halenbeck, corporate restrict-
ed articles manager at Hewlett-
Packard Co. in Palo Alto, Calif., and
head of WEMA’s technical task force,
says, “‘It’s hard to get excited about
banning or restricting some of the
propellant uses of chlorofluorocar-
bons. However, some key aerosol
sprays used by the Government, the
aerospace industry, and manufac-
turers of state-of-the-art electronics
are essential. Unless Du Pont and
the other chemical companies come
up with alternatives, we will all be in
deep trouble.” O
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This is what counters
are supposed to be all about.

Model 5740, 7-digit, 100 MHz
Multifunction Counter/Timer.
$295*

Quality you can counton. Data
Precision’s Model 5740 is a 7-digit,
100 MHz Timer/Counter; a superb
laboratory quality instrument.

Data Precision built the 5740 to
be exceptionally versatile. It meas-
ures frequency, period, period
average, elapsed time and total
events with the kind of accuracy,
sensitivity, and upper frequency
capability generally found only
in higher priced units.

Consider: 10 mV RMS sine-
wave to 20 MHz. 50 mV RMS at
100 MHz. That'’s excellent sensi-
tivity in anyone’s book. And this

*Price U.S.A.

sensitivity is a minimum specifi-
cation (not a typical) allowing
lock-in measurements from even
extremely weak signals. The 100
MHz bandwidth means the 5740
handles everything from sub-
audio to VHF. Seven, not six digit
resolution, means 0.1 Hertz reso-
lution at 1 MHz, 1 partin 10 mil-
lion in period measurements,
with the decimal point always
automatically correct.

Want even more? A low-cost
optional BCD output provides
printer and/or computer/system
compatibility while providing
counter status timing and control/
signals as well as reading and
decimal-point data.

Q DATA PRECISION

New Portable, 250 MHz
Frequency Counter
$345.00*

We have just introduced a minia-
ture portable frequency counter
to give you measurement capa-
bility anywhere you need it. Our
Model 585 is a full 8 digit, re-
chargeable battery and line
operated precision instrument.

Data Precision Corporation,
Audubon Road, Wakefield, MA
01880, USA, (617) 246-1600.
TELEX (0650) 949341.

®

...years ahead

Visit us during Wascon, Booth Numbers 1554, 1556, 1558
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Only one 100MHz portable

STORES

a 100 MHz single-shot waveform

Almost storing isn’t enough. If you
want to capture and retain glitches in
a data system, pulsed rf sinewaves
in a radar system, or any other non-
repetitive phenomena at 100 MHz,
you need a scope that stores pulses
at very fast speeds. That's a tough
job for all portable storage scopes
except the TEKTRONIX 466.

With 3000 div/us (1350 cm/us) stored
writing rate, the 466 is the only 100
MHz portable that stores pulses at its
full bandwidth and deflection. And
this makes it a valuable test instru-
ment to carry in the field.

The 466 is not only fast, it's versatile.
To study fast-rise, high-speed or
single-shot waveforms, use the fast-
mesh transfer mode. Or if you need
to study sharp, non-flickering displays
of slow-moving or low-rep-rate sig-
nals, use variable persistence storage.

A 100 MHz single-shot
waveform before there was
a portable that could
store at its full

100 MHz
bandwidth.

For Demonstration circle 68 on Reader Service Card 100

In either mode, a SAVE feature will
retain the signal for extended periods
of time.

To add even more speed and ac-
curacy to storage measurements
made with the 466, the DM44 with a
built-in digital muitimeter is now

available as a factory-installed option.

The DM44 also adds differential time
measurement capabilities to the 466.

Take the lab-type performance of the
466 into the field for on-site testing.
It weighs less than 30 pounds. And
when line power isn’t available or

noisy or intermittent power sources,
use the snap-on 1106 Dc Battery Pack.
(Option 07 required.)

For more information or a demonstra-
tion of the 466, contact a Tektronix
Field Engineer near you. Or write
Tektronix, Inc., P.O. Box 500,
Beaverton, OR 97007.

In Europe write Tektronix Limited,
P.O. Box 36, St. Peter Port, Guernsey,
Channel Islands.

when you want to isolate the 466 from Ekt n.

COMMITTED TO EXCELLENCE

o=
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A 100 MHz single-shot
waveform captured with
the TEKTRONIX 466
Portable Storage
Oscilloscope.

For Technical Data circle 69 on Reader Service Card
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Electronics abroad

Business still centers on TV

World's biggest entertainment electronics exhibition underlines
importance of color television sales to Western Europe

by John Gosch, Frankfurt bureau manager

West Berlin has moved into the lime-
light again. This time, however, the
reason is not East-West politics but
the world’s biggest entertainment
electronics event as the city plays
host to Germany’s biennial, 10-day
International Radio and Television
Exhibition.

Gathered at West Berlin’s flow-
ered fairgrounds are some 400 exhi-
bitors from 26 countries in Europe,
Asia, and the Americas who will be
showing everything from simple
headsets to elaborate television re-
ceivers. And when the blare of hi-fi
equipment is silenced and the glow
from the Tv sets extinguished on
Sept. 4, some 600,000 persons will
have visited the show.

At the exhibition, and for radio
and Tv retailers in Western Europe,
color TV is the big item.

For the short term, market watch-
ers at Philips Gloeilampenfabrieken,
the continent’s leading consumer
hardware producer, see Western Eu-
rope’s color set sales climbing by
better than 5% this year over the
1976 level. That should bring the
total number of sets delivered to
about 8.4 million.

In West Germany, Europe’s big-
gest market, color Tv sales this year
should be about the same as the
average for Western Europe. The
reason the country is not doing
better is its high color-set density
compared with that of most other
European nation—more than 50% of
West German households have color.
Grundig AG, the country’s top Tv-set

Game player. This grundig television re-
ceiver, which is being shown at the Berlin
exhibition, has a cassette for a video game
inserted into the side of its chassis.
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maker, sees the number of color
receivers sold domestically this year
rising by about 6%. Portables alone
will shoot up by a spectacular 33%.
For British set makers, the cloudy
color market appears to be brighten-
ing. “There are signs that it’s begin-
ning to pick up again,” observes a
spokesman from GEC Radio and Tv.
If the short-term outlook for
Western Europe is not bad, neither
are the prospects for the long term.
“The skepticism occasionally voiced
over color Tv sales prospects in West
Germany and elsewhere in Europe is

without basis,” concludes a Grundig
market study. “Though the rates of
consumption won’t reach those of
the early 1970s, the demand for
color will continue to grow at a
steady pace,” the German firm says.

Grundig backs up its contention
by pointing to the Continent’s still
relatively low market saturation lev-
el. Last year, it was about 31% for
Western Europe as a whole and 34%
for the nine Common Market coun-
tries. By 1980, the respective figures
will be 51% and 54%.

In France, as in many other Euro-
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Now there are 3
circuitry configurations!

Graghill
Rocker DIP

Switches -
SPST SPDT, DPDT

All with exclusive spring
loaded, sliding ball contact
system...life rated at
50,000 operations.

s Positive wiping action and immunity
to normal shock and vibration

= SPST in 9 sizes, from 2 to 10 rockers;
SPDT and DPDTin 1, 2,3,and 4 rocker
versions

= Double throw versions provide
simpler, more positive actuation than
bridging rockers, satisty logic ‘0’ and
logic ‘1’ input requirements with a
single rocker.

Now Grayhill's DOUBLE-DIP™ Rocker
DIP Switch (DPDT) joins the DIP-C™®
(SPDT) and the plain vanilla SPST, in the
industry's most comprehensive line for
cost-effective on-board switching.
Grayhill's Series 76 Rocker DIP
Switches offer the important advantages
of IC compatibility, compact high-
density design, and ease of mounting by
direct wave soldering or insertion into
standard DIP sockets. Positive position-
ing through the exclusive spring-
loaded sliding ball contact system
provides immunity to shock and
vibration and life with 50,000 operations.
Detailed specifications and pricing are
available from Grayhitl, 561 Hill-

grove, La Grange, lllinois 60525 or
phone (312) 354-1040 .

for your free -

Rocker DIP family gg}. ‘,’I/
literature packet. , . y.m—
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New products

pean countries, the most notable
change in the Tv market between
now and 1980 will be the decline in
the rate of purchases by first-time
users. In 1970, first-time buyers
purchased nearly 800,000 sets, while
in 1980 there will be a mere 268,000,
according to a French market study.
This means a drop of 66% in a
market that will expand 58% by
replacement and second-set sales.

While annual growth rates of
color Tv sales are tapering off,
another market for a big-ticket item
is shaping up—that for video cas-
sette recorders. Boosting the market
are recorders holding more than two
hours’ worth of color programs.

At the Berlin show, Philips is
introducing its N1700 cassette unit,
a 130-minute color recorder that is
programmable for turn-on and turn-
off up to four days in advance.
Already on the market is Grundig
with its VCR4000, also a 130-
minute unit that is compatible with
the Philips system.

As for domestic sales, Grundig
predicts that by 1982 a little more
than 9% of West German color Tv-
set owners will have a video record-
er. That works out to about 1.6
million units within the next five
years. Not until 1990 will a satura-
tion level of 35% be reached.

But European producers will not
have the recorder and color TV
markets all to themselves. “The
Japanese, in an effort to offset
declining sales in the U.S., are
certain to increase their activities in
Europe,” says a spokesman for a
German producer. In Britain, much
of the increase in color TV sales so
far this year has already been eaten
up by Japanese and other Far
Eastern producers. As if to underline
their intention to launch a new
attack on Europe, Japanese compa-
nies are showing up in Berlin in full
force—68 of them.

What’s ahead. More perhaps than
its predecessors, this year’s radio and
TV exhibition is a show of innova-
tions and a vantage point from which
to spot new trends in entertainment
electronics. One development show-
goers are discerning this year is that
the Tv set is no longer confined to its

traditional function: it is taking on
the role of a “terminal” in the data-
processing sense of the word.

This trend is underscored not only
by Tv games and tape-recorded
programs on the screen. A much
bigger step toward the terminal
function are the two British-
pioneered services: Teletext and
Viewdata, both being demonstrated
to a mass audience in Germany for
the first time.

With Teletext, already a regular
part of British broadcasting, digital
signals sent out by a Tv station ride
piggyback on the analog Tv signal
and put alphanumeric information
on an encoder-equipped TV receiver.
Viewers can request up to 100
“pages” of information. Viewdata, in
premarket trials in Britain, connects
a decoder-equipped TV set through
the regular telephone network to a
remote data bank. By way of an
alphanumeric keyboard the viewer
can carry on a dialog with the
data bank and tap a virtually unlim-
ited number of pages of information.
The West German post office, which
is demonstrating the service at the
Berlin show, may introduce it on a
broad scale during the 1980s. Field
trials with some 2,000 viewers will
be held within a few years.

Television is changing in still
other ways. At the Berlin show,
there are at least three German set
makers —AEG-Telefunken, Saba
Werke GmbH, and Grundig—with
color receivers into whose regular
picture is inserted a small black-and-
white picture coming from another
station (see p. 102).

France’s TV producer, Thomson
CSF, has brought to Berlin television
sets with a so-called semimodular
approach. This allows easy repair
and means that sets can be easily
and cheaply modified to comply with
receiver standards in any country.

Britain’s GEC Radio and TV is
showing two new color sets, both
employing the Philips-pioneered 20
AX picture tube. Also on display is a
12-channel, 26-inch set featuring
ultrasonic remote control, an on-
screen clock display using National
Semiconductor Corp. chips, and a
Teletext decoder from Texas Instru-
ments Inc. The company also has a
Viewdata set based on discrete
circuits. O

x
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Introducing
Robert Bosch

Mini-Giants

30-amp relays with a quarter-million cycles: smallest for the price

We invite you to compare the
high technology advantages of
Bosch Mini-Giants to the relays
you're now using. We're confident
you'll find Mini-Giants hard to
beat on all the important criteria.

Versatility. Bosch has engi-
neered the Mini-Giants to be at
home in any 12- or 24-volt applica-
tion—remote controls, generators,
automotive systems, construction
machinery, marine applications,
agricultural equipment. hospitals,
storage systems and more.

The same Mini-Giant that can
switch the low current of an alarm
can also control the high 30-amp
load of a heating system.

Size. Bosch technologists
have designed a PC board type
relay that is 1” x .8" x .7" or just
over half (.56) a cubic inch. The
plug-in type (not including the plug
prongs) is 1”x 1" x .87 still less than
a cubic inch.

Capacity. Bosch plug-in Mini-
Giants cover the entire power
range up to 30 amps, with a peak

current capacity of 60 amps. Even
the standard 15-amp PC type is
available in a 3)-amp version on
special order.

With one group of relays cov-
ering such a range of applications,
you can cut down substantially on
part numbers and simplify your
stocking operations.

Reliability. All Mini-Giants
are good for aminimum of 250,000
cycles at the rated current. This
compares with 100,000 cycles in
many comparable relays from
other manufacturers.

And Bosch uses the finest
materials for long life (at least 10
million cycles at no load). For ex-
ample. we build the leaf springs of
our plug-in relays from high-grade
silver and bronze.

Cost. Bosch Mini-Giants give
you all these benefits combined at

a surprisingly low price. You really
should compare.

For more information. Fill out
the coupon below and we will con-
tact you to discuss your specific
needs and answer your questions.
Or call (312) 865-5200 and ask
about relays. Either way. do it now.

Robert Bosch Corporation,
Department O/ESL

2800 South 25th Avenue.
Broadview. Illinois 60153

I l
| I
| I
l I
| Name — : . :
1 Address - _ _ —- l
| City.State.Z1P :
| Telephone _ _ |
| €977 |
|

| MINI-GIANTS |
L ROBERT BOSCH
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Probing the news

Companies

Motorola speeds its comeback

Year after arrival of Stein from TI, reorganized IC division
reports increased bookings and backlog and a new outlook

When Alfred J. Stein took over
Motorola Inc.’s troubled Integrated
Circuit division in July 1976, he did
not lack challenge, to put it mildly.
The object of a life-or-death search,
Stein came from Texas Instruments
Inc., where he won his spurs by
straightening out floundering semi-
conductor operations.

At Motorola, he faced persistent
problems that dogged the No. 2
U. S. semiconductor firm even in
good times. Generally, the problems
grew out of weak divisional manage-
ment, stretching back almost 10
years, that led to ruinous stop-and-
go uncertainties in product planning
and to vacillating marketing tactics.
While Motorola chairman Robert
W. Galvin confessed to these [Elec-
tronics, Nov. 13, 1975, p. 96] and the
new Semiconductor Group boss John
R. Welty and his assistant Robert
Heikes cleaned up the organization
somewhat, a hard-nosed semicon-
ductor process specialist and man-
ager obviously was needed to take
over.

Stein was tagged as that person.
He now presides over a sprawling
complex, with operations divided
between the Phoenix area and Aus-
tin, Texas. Austin is the metal-oxide-
semiconductor specialist, divided
into three units: complementary
MOS, microprocessors and logic, and
memory. In Arizona are bipolar and
microcomputer systems, including
software and support.

A year after Stein’s arrival, there
are undeniable signs of a major
comeback for the once-shaky semi-
conductor operation, signs that were
there even before Motorola’s recent
success on the automotive front
{Electronics, Aug. 18, p. 42]. The
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corporate parent reported semicon-
ductor bookings rose 14% for the
first six months of 1977, with a
backlog of 21%.

So the question is: what did Stein
do to turn things around so speedily?

“One of the first things changed
was putting in true profit-loss prod-
uct centers,” he begins. Here, he did
away with a practice that gave
responsibility for manufacturing to a
separate group staff, not under the
control of product-line managers.

At the same time, he beefed up
marketing for each product line,
tieing it closely to group market-
ers—again, something new. Right
away, this combination of line
responsibility and better coordina-
tion of market planning enabled
each manager to get a better grip
and set specific sales goals that could
be checked and altered monthly.

In manufacturing, where yield
shortfalls especially kept the Austin

by Larry Waller, Los Angeles bureau manager

Simple as 1—-2-3. Alfred J. Stein has over-
seen major reorganization of Motorola’s
semiconductor operations since July 1976.

Parts of the picture

programmable timer, and 1/0.

Third quarter, 1978.

Scheduled for fourth quarter this year.

In its comeback, Motorola is banking heavilty on these major products:

= MC6801—the contemplated 8-bit one-chip heavyweight of the 6800
family: 64 bytes of random-access memory, 1 kiloword of read-only memory,
plus clock and 30 ports of input/output. Second quarter, 1978.

® MC6802—introduced in June, a RAM~—1/0 chip with 128 words of
memory and clock combined with the MC6846, a 2,048-bit ROM,

® MC3870—The Mostek Corp. one-chip F8, with 2 kilobits of RAM, 64
bytes of ROM, 1/0 timer. Samples in October.

® MC6809—An enhanced three-chip 6800, with many memory and
peripheral options, including a cathode-ray tube and floppy-disk controllers.

» MCM4027 —4,096-bit dynamic Intel Corp. RAM. Released in June.

» MCM66 14 — 4-k static RAM. In production.

» MCM2708—8,192-bit electrically programmable ROM from Intel, but
with improved data retention under high temperature. In production.

= MCM6616 —Motorola’s proprietary 16,384-bit dynamic memory hope.
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Monolithic Memories introduces
the first two members of a growing family of
20 pin Octal Microprocessor Interface devices.

Now you can get Octal Latches and
Registers from the World Leader in LS|
Bipolar memory. Our years of experience
in producing LS| Bipolar memories are
your guarantee of high quality devices,
on time deliveries and competitive
pricing. ;
As the preferred second source, we give
you everything that T.|. does, but it
doesn’t stop there.

Check the chart and see the improve-
ments we've made. Look at all of our
options. See if we shouldn’t be your

first choice for Octal Interface.

For more information phone, TWX or write.
Europe United States
Monolithic Memories, GmbH
Mauerkircherstr. 4

8000 Munich 80

West Germany

Tel: (089) 982601, 02, 03, 04
Telex: (841) 524385

1165 East Arques Avenue
Sunnyvale, CA 94086
Tel: (408) 739-3535

TWX: 910-339-9229

Far East

MMI Japan KK

Parkside-Flat Bldg.

4-2-2, Sendagaya Shibuya-Ku
Tokyo 151, Japan

Tel: (3) 403-9061

Telex: (781) 26364
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California Improved*

Octal Latches
and Registers

The 20 pin Octal Interface Family

PART NUMBER

Monolithic Memories, Inc.

nee | California Improved® s
SN54/745373
32 mA Iy, 57/675373
LATCH INVERTING OUTPUTS 57/675380
INVERTING OUTPUTS AND 32 mA 1o | 57/67S382
SN54/745374
32 mA Iy, 57/675374
T
REGISTER INVERTING OUTPUTS 57/675376
INVERTING OUTPUTS ANO 32 mA 1o | 57/675378
N R
We deliver more
Octal Interface .
than anybody
except T.1

Monolithic Memories
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AO STEREOSTAR"
Microscope. It has
everything from
A to Zoom.

ALL ESSENTIAL FEATURES FOR AN
OUTSTANDING INDUSTRIAL MICROSCOPE

Auxiliary Lenses: .5x, 2x
Body Rotation: 360°
Eyepieces: 10x, 15x, 25x
Field Size Range (inches): .13-2.25
Magnification: Standard 7-30x; Range 3.5-150x
UL listed llluminator
Working Distance: Standard, 4.0 inches; Range, 1.4-5.7 inches

Zoom Range: .7-3x; Zoom Control: Dual Side Mounted; Zoom
Ratio: 4.3-1

Probing the news

MOS center from getting up to speed,
Stein focused on continuing basic
process improvements. A key new
face, James Fiebiger, brought from
TI to run Austin, served to spark a
new attitude there.

To plug short-term gaps identified
in his microprocessor lineup, Stein
quickly went outside to snag second-
sourcing rights for the Mostek 3870,
convinced it is destined to be the
dominant one-chip device in the
business. Before the end of this year,
parts will be rolling off Austin MoOs
lines. Concurrently, he got rights to
Fairchild Camera and Instrument
Corp.’s transistor-transistor-logic
line, which he insisted Motorola
must have to round out its hardware
offerings.

For the long run, Stein and his key
planning aide, William Howard,
director of strategic operations, have
concluded Motorola has to fill out its
own 6800 processor line. The compa-
ny is pushing ahead with the one-
chip 6801, two-chip 6802-6846, and
expandable multidevice 6809.

The company is pinning its mem-
ory hopes on the 16,384-bit dynamic
6616 model, which “has the highest
priority in Austin. If we get it in the
next quarter, then we’ll be okay,”
says Stein. Planners continue to mull
over the question of plunging in fully
with bipolar memories for computer
customers. Motorola already has the
emitter-coupled-logic 1046 memory,
and will test the water for charge-
coupled devices, under cross-license
from Fairchild, this year.

With the dust settling from activi-
ty of the past year, the division’s
future looks bright from the inside.
An outside opinion comes from Sal
Accardo, long-time Motorola fol-
lower on Wall Street who is vice
president of Kidder Peabody and Co.

“Motorola management evidently
has allowed Stein to do what he had
to do, tightening up and instilling
more discipline.”

“But the critical test will come
with an economic downturn,” he
warns. Such dips hurt Motorola
| worse than its competitors: losses in

the 1974—75 recession alone hit

nearly $30 million, Accardo esti-
| mates. O

These are all features you want and need for efficient assembly or inspec- :
‘ion of microcomponents. The AO STEREOSTAR ZOOM Microscope was |
specifically designed for production-line applications. It's easy to use, with
dlenty of working distance plus coupled zoom control conveniently loca-
ted on both sides. And traditional AO quality optics give very high resolu-
tion for crisp, sharp images. Send for a detailed brochure. American Optl-
cal, Scientific Instrument Division, Buffalo, NY 14215,

AO

American
Optical

74 Circle 74 on reader service card Electronics/September 1, 1977



WE RE
WARNING
YOU...

.. . this is a lot of buzzer in a little package! Designed with two pins . . .
for PC board mounting and wave soldering. Easy to use for computer
terminals, medical equipment, point-of-sale terminals. Rated to 90 dbA

at 2.9 kHz; 5 to 30 vdc; draws just 10 mA maximum current. Sturdy
yellow plastic case; 1.625" (41.3mm) overall diameter. Ask for free catalog
and a demonstration.

-~ 4
//'\

Model
Al-400

NI |
I\

Actual Size

Where to buy an audio indicator for every need:

® CALIFORNIA, COSTAMESA NEW YORK, ROCHESTER UTAH, SALT LAKE B8.C., VANCOUVER
pro eC S MarVac Electronics Ossmann Component Sales Newark Electronics Deskin Sales Corp,
COLORAOO, DENVER OHI0, CLEVELANDG WASHINGTON, SEATTLE ONTARIO, TORONTO
Waco Electronics Inc. CMP Distributor Co, Frank Jackson & Associates Deskin Sales Corp,
Un " I I e MASSACHUSETTS, SHARON  OHIO, CINCINNATI WISCONSIN, MILWAUKEE | ONTARIO, WILLOWDALE
Adcour COLUMEUS Taylor Electric Co. Electro Sonic, Inc.
i MICHIGAN, FARMINGTON  Hughes Peters, Inc. QUEBEC, MONTREAL
3680 Wyse Road’ Dayton’ Ohio 45414 CMP Distributor Co. TEXAS, DALLAS Deskin Sales Corp.
Tel. (51 3) 890-191 8, TWX 810-450-2523 MISSOURI, ST, LOUIS K. A, Electronic Saies
. R Olive Industrial Elec.
Distributors throughout the world.

Circle 75 on reader service card

¢ Fast TurnAround
25 days from your design to

prototype circuits

e Low Cost
Save 80% over a fully
custom design

Talk tO YOlll’ ¢ Reduced Circuit Size

Multiple saving by reducing

comPUter for $2990 circuit size 90%

SpeechLab™ lets you talk to and control any S-100 *Proven PPOQQSS )
bus computer... Sol, Altair, IMSAI, etc. Use for compu- . Standard CMOS assures high
ter input, research, vocal control and games. Price,$299 reliability and dependable delivery
assembled and tested. Complete hardware/software 2 &
system, 275 page lab and 95 page hardware manuals.

LﬂA%dressgxuristics. Inc., 900 N. San Antonio Road, | INTERNATIONAL

s Altos, 94022. ™

ERAEEAETN ¥ prepawn CONME  |\||CROCIRCUITS,INC.
INC.

3004 Lawrence Expwy., Santa Clara, Ca.95050(408) 735-9370
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Probing the news

Military

Microprocessors to get mil specs

Air Force data will be ready by year’s end for three 4-bit
devices—AMD’s 2901A, Intel's 8080A, and Motorola’s 6800

by Ray Connolly, Senior Editor

The first military specifications for
Air Force microprocessors are set to
emerge from the Defense Electronics
Supply Center no later than the end
of this year. They could come
earlier, says the supply center’s C.
Robert Jackson, if the Rome Air
Development Center in New York,
which has final responsibility, com-
pletes the complex paper work
sooner. Then the supply center
expects to accelerate its program,
approving specs for four devices each
year.

Under consideration are three
first-generation devices, all selling
well in the commercial marketplace.
They include two 8-bit, n-channel
metal-oxide-semiconductor de-
vices —the 8080A developed by Intel
Corp. of Santa Clara, Calif., and the
6800 from Motorola Semiconductor
Products Group of Phoenix—and
the 2901A 4-bit bipolar slice devel-
oped by Advanced Micro Devices of
Sunnyvale, Calif.

All three microprocessors will be
covered under the military’s general
specification for microcircuits, MIL-
M-38510, and will bear that nomen-
clature plus three digits and Air
Force identification. Thus Motoro-
la’s 6800 will become the MIL-M-
38510/400 (USAF). Similarly, the
8080A will be relabeled the /420
(USAF), while the 2901 A becomes
the /440 (USAF).

Costs. The costs of mil-spec-qual-
ified microprocessors are expected to
be significantly higher than those of
their commercial counterparts as a
result of the battery of tests, includ-
ing burn-in, proposed under MIL-
STD-883, the long-time standard
covering test methods and proce-
dures. Also contributing will be the
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proposed requirement for devices to
operate in the standard mil-spec
range of —55°C to +125°C—a
sharp increase from the 0°C to 70°C
of the commercial marketplace.

Less certain than the cost in-
creases is how many manufacturers
will bother responding later to mili-
tary requests for quotes. As one
manufacturer’s man put it, “As long
as private orders keep industry busy,
any RFQ for just a few hundred
pieces—even a few thousand—is
going to be ignored.”

Still to be heard from is the indus-
try’s own standards organization, the
Joint Electron Device Engineering
Council. JEDEC, jointly sponsored by
the Electronic Industries Association
and the National Electrical Manu-
facturers Association, formed its JC-
43 committee On mMICroprocessors
early this summer. The committee
addressed the standards issue at an
Aug. 22 meeting at Sunnyvale,
Calif. [Electronics, Aug. 18, p. 59].
JEDEC staff member Jack Hessman
says the council expects to respond
to the proposed mil specs. The utility

The Army-Navy game

of an industry response to the supply
center is still uncertain: the micro-
processor industry’s explosive growth
almost defies any single group to
keep up with it. Also, the JC-43
committee is too recently formed to
have made any decisions.

The customers who install micro-
processors in their own systems
appear to hold the key to both mili-
tary and industrial standardization
problems, contends JC-43 chairman
Gordon Smith of Rockwell Interna-
tional Corp. Smith and his panel
colleagues agree that there is ample
room for standardization but want
more user guidance to help them
determine how far they can go.

The new JEDEC committee expects
that reviewing mil-spec proposals
will become one of its important
tasks. But, like the supply center and
the Rome development center, it is
proceeding cautiously until it gets
more user help in what Smith calls a
sticky area produced by a prolifera-
tion of microprocessor architectures
for 4-bit, 8-bit, and 16-bit MOS and
bit-slice devices. a

Making difficult the military’s development of microprocessor specifications
is what one observer in the Directorate of Defense Research and Engineering
calls “‘the historical problem of each service playing its own game." The
Army has no microprocessor standardization effort at all, he points out, while
the Navy has a program for qualifying software under way at the Naval
Avionics Facility at Indianapolis as part of its standard electronic modules
program. That leaves the Defense Electronics Supply Center working only to
Air Force needs. ‘‘The obvious consequence of all this is that the government
is making its own problems more difficult with a proliferation of specs that
are going to require smaller quantity buys at higher prices,” concludes the

observer.
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The petals are interlocking, of optimum hard 136 characters to the line, space feed 1/120 inch.
plastic, with two characters to the type bar. This Wheels are available in 94 (or 125 characters).
makes for a smaller wheel with less inertia and vi- Special fonts made to order.
bration...better printing quality. This is the action RP-40 is controlled by a micro CPU, with Ricoh-
part of Ricoh Printer RP-40 and no _—___ _ made servo-motors for character
one else makes anything like it. EWE 2 | TN A e # selectionand printing positioning,

RP-40 prints 33 perfectly “’ g B0 " —— ] ) pulse-motor operated platen
aligned characters a second, Y‘ 7 St } W and ribbon feed: a minimum
bi-directional for tabulation, e ' mechanical parts.

OEM

RICOH OF AMERICA,INC.

389 Passalic Ave., Fairfield, New Jersey 07006
Phone: (201) 575-9550 Telex: 235715

¥
l

RICOH COMPANY, LTD. DpS.Division 15-5, Minami-Aoyama 1-chome, Minato-ku, Tokyo, Japan Phone: 03 (479) 3111 Telex: 2425415
RICOH NEDERLAND B.V. Aipen Rondweg 102, P.O. Box 114, Amstelveen, Holland Phone: (020) 458651 Telex: 11384
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Rockwell

introduces
the R6500.




R6500: the third generation

microprocessor system
Now you can move up to the proven 2 MHz
performance of an NMOS 8-bit micro-
processor, the R6500 from Rockwell.
Third-generation R6500 architecture
andinstructions with 13 powerful addressing
modes make it easier for you to design
more functions in, more cost out. And the
R6500 is design-compatible with systems
you may now be using.

R 6500 economics are on your side
Smaller R6500 chips and single 5V power
supply keep costs down as performance
goes up. To get the right fit, choose from

10 software-compatible CPUs, eight ver-
satile I/0s, ROMs, RAMs, and memory-
I/O-timer circuits.

Rockwell adds solid development
support

For fast and efficient system design,
Rockwell offers SYSTEM 65— one of the
smartest and lowest-cost disk-operating,
complete development systems available.
It's equipped with two mini-floppies, resi-
dent two-pass assembiler, text editor and
monitor/debug package.

KIM-1, TIM, timeshare, complete docu-
mentation, plus extensive applications
engineering are also available.

Rockwell is delivering in

volume now

R 6500 DIP circuits are already being pro-
duced in quantity with Rockwell's N-chan-
nel, silicon-gate, depletion load process. All
of the initial family of 18 different chips will

Plan to attend a 1 hour R 6500 briefing at WESCON.
Offered daily at 9:00, 11:00, 2:00, 4:00, San Francisco
Civic Auditorium, Room 303.

be in volume production by the 4th quarter
of 1977.

And new chips are in design. The first,
now in prototype production, is a fully-
static 32K ROM.

A Rockwell one-day seminar can
get you started

Plan now to attend a free, one-day seminar
at acity near you. You'll see the SYSTEM 65
in operation and get all the information you
need to start designing the R6500 into

your application.

Ty DATE _ CITY _ DATE
EAST MIDWEST
Rochester 9/19 Detroit 9/26
Boston 9/20 Cleveland 9/27
Bridgeport 9/21 Chicago 9/28
New York City area 9/23 Minneapolis 9/30
Philadelphia 10713 Dallas 10/10
Washington D.C. 10/12 WEST COAST
CANADA Bay Area 10/3& 10/4
Toronto 10/17 Seattle 10/5
Montreal 10/18 Denver 10/6
Los Angeles 10/19
Orange County 10/20

For your reservation or R6500 brochure,
send the coupon below or write: D-727-F,
Marketing Services, Microelectronic
Devices, Rockwell International, P.O. Box
3669, Anaheim, CA 92803, U.S.A. or
phone (714) 632-3729.

O t would like to attend a Rockwell R6500 F ]
seminar on _in . |
Have a Rockwell rep confirm it with me,

| O Send me your new R6500 brochure. |
| have O have not O worked with the 6500. |

| Name. Title |
| Company. __Ph |
| Street City. — |
State_ - Zip
e e —

l Rockwell International

.where science gets down to business



Want mass terminations
for 1/O interconnecting?

We have the widest choice

Our broad line of Scotchflex
socket connectors includes
a variety of 12 different sizes
and center spacings to fit
standard wrap panels and
custom configurations.
Also offered are Scotchflex
card-edge connectors in sizes
for 20 to 50 conductors.

Only 3M offers you
S0 wide a choice of mass
terminating flat cable and
system components for fast,
economical assembly of
I/ O interconnections between
modules or sub-assemblies
in your equipment designs.
Plus off-the-shelf availability
from experienced distributors,
and the unmatched
experience of the people
who pioneered electronic
mass terminations.

For more information
on Scotchflex products
call 612-733-3350.

Scotchflex
Systems

Now Scotchflex brand
DELTA Connectors bring the
proved labor-savings of 3M’s
mass termination system to
subminiature connections.
DELTA series components
include pin and socket
connectors, junction shells,
25-conductor flat cable

and strain relief clips. These
system assemblies interface
directly with all other

industry standard D" series A family of Scotchflex
subminiature connectors. male plug connectors is now frOl l | SM
They’re also compatible available in sizes from 10 to '
with all connectors in our Sk

complete Scotchflex line. Scotchflex socket connectors The SOUI’C@

for T-tap or mid-span
connections or rack and

Dorit miss anel applications. m See our.

INCLUDING ME & PP catalog in EEM,
September 15 on PBS. “'Scotchflex" Is a registered trademark of 3M Co. page 2256
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Technical articles

Data
converters
latch onto

mMiCroprocessors

by Lucinda Mattera, components Editor

] The rapid rise of the microprocessor has thrown
components for analog data conversion into a turkulent
state of change. Indeed, with an ever-increasing number
of functions being crammed into an ever-diminishing
space, they are no longer components in the traditional
sense so much as miniature systems. No matter what the
technology. though—monolithic chip, hybrid circuit,
module, or board—the goal is devices that interface as
easily as possible with microprocessors through appro-
priate lines of communication for addressing, data trans-
fer, and control.

Everything is happening so fast that many designers
are becoming confused by the different devices with
which the different manufacturers are deluging the
market, as well as by the terminology whirling around
them. Most engineers realize what a data converter does.
Their confusion begins as soon as it does more.

Unscrambling the terminology

In effect, a data converter is an interface device,
linking the analog and digital worlds. Any analog-to-
digital converter, as well as any digital-to-analog
converter, may in principle be interfaced to a micropro-
cessor if it does not matter how much hardware or
software is used. But to make things more convenient for
their users, many converters are beginning to include
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bus-compatible latches for storing data and to come in
configurations that make them easier to put under
microprocessor control, thus simplifying the software.
(See “How converters interface with microprocessors,”
p. 84.) Such converters are called microprocessor-
compatible or microprocessor-oriented devices.

To handle more than just a single channel of data, as
is often necessary in an application involving a micropro-
cessor, more circuitry is needed. The component now
begins to resemble a system and to relate to the micro-
processor as a peripheral. Such a device is coming to be
known as a microperipheral or, more specifically, an
analog input/output system—an input system if it
converts analog data to digital, an output system if it
does the opposite.

An analog input system is nothing more than an
analog data-acquisition system, but one that is micropro-
cessor-compatible. It is generally made up of: an analog
multiplexer, an a-d converter, address decoding logic for
channel and device sclection, control logic, timing
circuitry, and buffered latches at the output for storing
the converted data. There may also be a sample-and-
hold circuit between the multiplexer and the converter
and perhaps even an instrumentation amplifier to permit
some signal conditioning.

An analog output system also can handle two or more
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Analog 170 on the move. Anywhere from 30% to 40% of all microprocessor
applications will require an interface to the real world of analog data. So manufac-
turers of analog data-conversion products, whether monolithic chips, hybrid
circuits, modular devices, or analog boards, are fast making their devices directly
microprocessor-compatible. For example, Signetics is making the first self-
contained monolithic 8-bit digital-to-analog converter (bottom left) to be micropro-
cessor-compatible. Meanwhile, Burr-Brown has put the first complete 8-bit analog
input/output systems (below) in IC-compatible packages. For the first time, Datel
has squeezed an entire microprocessor-compatible 12-bit data-acquisition system
(far right, center) into an IC-like package. And Micro Networks will shortly have an
8-bit buffered a-d converter (bottom right corner) that can be programmed over a
wide range of inputs. Boards carry the full interface, so they are dedicated to a
single microcomputer and slip right into the same card cage, as shown for Datel's
units (top center). Boards may provide both input and output analog channels,
only input channels, like the Burr-Brown unit (bottom center), or only output
channels, like those from Data Translation (top right corner).

2=

_- "

82

Electronics /Septernber 1, 1977



o v
u.wl.\

ST YN, YiYg

=

‘wiﬂa‘ o

f
NL..... =
|

ol

-

POVVVVOSYOULEY

A mE
L_i

o
]
L
]
L
©
()
[ ]
LY
L
o

|1

nu
—
i
=
‘-
X
4

53
iw
=
=
't
VUUTUOUO00OOO

,L

.

83

Electronics /September 1, 1977



A converter interfaces with a microcomputer like any other
peripheral and computer—through a multifaceted inter-
connection involving both hardware and software. In the
case of the converter, the interface deals with three kinds
of signals: control, address, and data. All three types of
signals are needed to: select the channel to be converted
in multichannel systems, initiate the conversion and deter-
mine when it is complete, and transfer the data.

Data transfer involves digital signals, but those of the
converter must be compatible with those of the micropro-
cessor's data bus. To save gates, all microprocessors
have a three-state data bus so that, besides the normal
logic low and logic high, the bus has a high-impedance
state that looks like an open circuit, permitting a number
of channels to share it. For the most efficient operation,
therefore, the converter should provide compatible three-
state logic for transferring data directly to this bus or
accepting data directly from it.

In addition, the data bus may be made up to 4, 8, or 16
binary bits. If the bus word is wider than the converter
word, the most significant bits of the bus may simply be
ignored. But if the converter word is wider than the bus,
the digital data must in effect be multiplexed between
converter and microprocessor. This sort of scheme usually
requires not only latches for data storage, but also more
than one microprocessor cycle, as well as provision for
sequencing the operation.

Addressing is merely the process by which the micro-
processor selects the converter alone in a single-channel
application or the analog channel to be converted in
multichannel applications. Typically, a microprocessor has
a 16-bit address bus, making over 65,000 unique address
codes available. Once the microprocessor has selected
the converter by addressing it, the converter must respond
by putting data on or taking data off the data bus.

Control signals are the read or write commands from the
microprocessor. They indicate whether the addressed
location is to accept data or supply it, and they also can
verify the validity of the address code and sometimes even
the data-bus code.

Besides the various signals required to make the inter-
face, there are different ways to handle data transfer. The

How converters interface with microprocessors

two techniques most widely used for converters are
accumulator input/output and memory-mapped |/0, with
direct memory access running third.

In the first method, data is transferred between the
accumulator register of the microprocessor and a register
associated with the converter. The technique requires
special 170 instructions, although address decoding is
easy because separate control signals keep all 1/0
addresses isolated from memory addresses.

In contrast, a memory-mapped converter 100ks like just
another memory location to the microprocessor. This
method keeps programming simple and makes for appli-
cations flexibility, since no special /O instructions are
needed, and only memory-reference instructions are
required to access data. So despite the fact that full 16-bit
addresses may need to be decoded, many of the new
microprocessor-compatible converter products are mem-
ory-mapped devices.

The third technique for data transfer, direct memory
access, is best reserved for high-speed applications. It
requires a separate controller that steals part or all of the
microprocessor cycle, controlling the bus and transferring
data directly to memory. A lot of extra hardware may be
involved, so in general the method is further restricted to
applications involving large amounts of data.

This data, control, and status information may be
exchanged between the microcomputer and its periph-
erals in several ways: interrupts, polled 170, or direct
memory access. With the last of these, the 1/0 device
takes over and controls the information transfer entirely. In
polled 1/0, the microprocessor both initiates and controls
the transfer by interrogating each peripheral with an /0
instruction.

With interrupts, the peripheral initiates the transfer, but
the microprocessor retains control of it. Interrupts may be
vectored or nonvectored. For a nonvectored type, the
microprocessor steps and then polls all peripherals to find
the one that caused the interruption and needs servicing.
With a vectored interrupt, on the other hand, the inter-
rupting peripheral sends out the address of its service
routine, sO the microprocessor need not poll all other
peripherals.

channels, but it tends to use a full d-a converter for each
channel of output. A two-channel system has two d-a
converters, and so on. Other eclements arce input data-
storage latches, plus logic for address decoding and
perhaps control, and possibly even output buffers for
driving loads dircctly.

Differentiating the technologies

Even with the terminology sorted out, the user still
runs into confusion over various components technolo-
gies because of the heavy competition among them for
his attention (see **Analog 1/0: a budding business,”
p. 86). For a similar circuit function, he may choosc
from monolithic chips, hybrid circuits, modular devices,
and even complete analog boards. But once the differ-
ences between them are known, he should find the choice
fairly straightforward.

At present, most conversion products —whether mono-
lithic, hybrid, or modular —are not directly microproces-
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sor-compatible, so they usually require three-state
buffers to talk to the microprocessor data bus, as well as
onc or more so-called interface chips to get the appro-
priate address and control signals. But somc notable
cxceptions to this rule already exist, and many of the
coming generation of devices will be microprocessor-
compatible. That said, the differences between the
component technologies are mainly in performance and
degree of functional complexity.

Monolithic devices are low-cost general-purpose units
and have the greatest applications flexibility. By the
same token, they also require the most know-how on the
part of the user.

In d-a converters, chips tend to serve 8-bit applica-
tions, although some 10-bit parts and a couple of 12-bit
parts arc available. Most of these units are current-
output devices, fast to moderate in spced and with
scttling times ranging from under 100 nanoscconds to
400 ns or so. However, only a sprinkling of devices
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1. Choice of output channels. Current-output 8-bit digital-to-analog converter from Advanced Micro Devices has a two-channel multiplexer
at its output, so that the user may select different output ranges or loads. The bipolar chip settles in less than 150 nanoseconds.

include a voltage reference and still fewer provide both a
reference and an output amplifier —though this situation
is changing. Prices currently range around $8 to $20.

As for a-d converters, nearly all the single-chip succes-
sive-approximation type need one or more external
components, such as a voltage reference, a comparator,
and/or a clock. Most are 8-bit devices, the rest are 10
bits, and none reach 12 bits. Their conversion times
range from fast to moderate, anywhere from about 20 to
40 microseconds, and prices run from $10 or so to $30.

In contrast, single-chip integrating a-d converters are
pretty much self-contained, usually requiring only a few
external passive components and sometimes a reference
or a clock. They are primarily intended for instrumenta-
tion applications, so accuracy is fairly high and so is
resolution— 10 to 13 bits. Speed is another matter;
conversion times are stow to very slow, taking from tens
of milliseconds to several hundred milliseconds, although
some of the chips include automatic zero correction and
full-scale calibration in their conversion cycle. As a rule,
prices are low, ranging from about $7 to $25.

For high resolution at high accuracy, the a-d converter
of cither kind often comes as two or three parts, with its
analog and digital circuitry on separate chips. By and
large, the successive-approximation units are three-chip
sets having a resolution of 8 or 10 bits and moderate
speed. In contrast, two-chip integrating converters
produce 11 to 16 bits and are slow, taking from 20 ms to
over 10 times as long. Considering their high perform-
ance, prices for these integrating sets are very reason-
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able, mostly around $10 to $25 in small quantities.

In general, hybrids offer the user both higher perform-
ance and greater functional complexity than a single
chip, and they give him it in a single IC-compatible
package. Most of the converters are complete, requiring
no external components, so they are easier to use than
monolithics but do not have quite the flexibility, and
they cost more.

Hybrids for convenience

Resolutions for hybrid d-a converters range from 6 to
16 bits. Settling time can be as fast as 0.5 us for an 8-bit
part or 100 us for a 16-bit part. Price depends on
performance, so the range is wide, from about $20 to
$150 or more.

Hybrid a-d converters are largely successive-approxi-
mation devices, although some 16-bit integrating types
are available. For successive-approximation parts, reso-
lutions mostly span 8 to 12 bits, with conversion times of
under | us to about 50 us. Again, cost is sensitive to
performance, and price ranges from around the $40
region to under $300.

Furthermore, some of the newer hybrid devices are a
complete system in the guise of a single plug-in compo-
nent. They may perform all the multiple functions of
data acquisition and signal conditioning for several chan-
nels of input, or they may be entire multichannel analog
data output systems. Prices for these system-like devices
are high—approximately $100 for 8-bit units and several
hundred dollars for 12-bit units. But designing with
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| The best available guess is that at least one in three
microprocessor applications will require an analog inter-
face, to handle the 80% of analog measurements that will
run into a computer —almost invariably a microcomputer.
So the growth of the analog input/output market clearly
depends on how quickly the microprocessor comes into
its own. This year it probably totals around $50 million, but
experts hesitate to make predictions even for next year.
¢ Manutacturers of the analog 1/O components roughly
divide the market into three major categories: industrial,
¢ instrumentation, and commercial. Industrial, of course,
encompasses all types of process control, where hopes
for growth are highest. Instrumentation is also a broad
area, covering test equipment, medical electronics, envi-

Analog I/0: a budding business

ronmental control, and even weather monitoring. Com-
mercial applications are mainly in the automotive area
now, but could branch out into control systems for the
home in the future.

Most industrial applications require resolutions of 12
bits or more, as well as reasonably fast speeds because
several channels of data must usually be converted; so
they are being served mainly by hybrids, modules, and
boards. Instrumentation also usually needs 12 bits or
more, though 8 bits is good enough for some tasks, but its
speed requirements are generally more relaxed; so all four
types of components share in this market. Chips pretty
much dominate commercial applications, as they are
chiefly 8 bits.

- ——

them is casy, and many of the latest parts arc dircctly
compatible with most of the popular microprocessors.

At the component level, modules are the ultimate in
performance, combining high resolution and high speed,
often with a high degree of functional complexity. But
unlike monolithics and hybrids, they take up a lot of
board spacc and are fairly cxpensive. Still, they do offer
the wser high performance in a convenient low-profile
printed-circuit-compatible package having a scated
height of 0.4 inch or so. Dimensions for width and length
vary from | by 1.5 in. on up to about 4.5 by 6 in. As
might be expected, converter modules are almost always
completely sclf-contained.

Modaules for high performance

Modular d-a converters are available as both current-
output and voltage-output devices in resolutions of 6 to
18 bits. Settling times range from 2 to 750 ns for
current-output units and from 5 to 250 us for voltage
types. Price depends on performance, of course, and
varies from $12 to $1,000 or more.

A-d converter modules come in successive-approxima-
tion, integrating, and cven high-speed parallel versions,
with resolutions of 4 to 16 bits. Conversion times run the
gamut with: ultrafast video-like speeds of 40 to 100 ns
for parallel types at 4 to 8 bits; superfast to moderate
speeds of | to 400 us for 6-to-16-bit successive-approxi-
mation devices; and modcrate to slow 300-us to 250-ms
speeds for integrating units at 8 to 14 bits. Prices, too,
vary widely, from about $30 for a 6-bit unit to more than
$1,000 for a 16-bit part.

As for packing the multichannel function of an entirc
data-acquisition system in a single plug-in package,
modules were the first components to do so, casily ante-
dating hybrids. These units arc mostly 12-bit systems,
less often 8- and 10-bit parts. Their input capacity is
cither 8 or 16 channcls, and their throughput rates are
very fast —ranging from 25 to 125 kilohertz. Depending
on resolution and speed, they sell for about $200 to $750.
A few are even directly microprocessor-compatible.

The next rung up the ladder brings the user to analog
boards, which are compatible with the single-board
microcomputers now gaining wide market acceptance.
These boards arc complete analog 170 systems, providing
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multichannel analog-to-digital and/or digital-to-analog
capability. Since they also incorporate the full digital
interface, they are always dedicated to a particular
microcomputer and require the least engineering of all
the microprocessor analog components.

Of the four technologics for analog 170, monolithic
devices are setting the fastest pace in the race to win the
most users, as is only to be expected. Semiconductor
makers recognize that the future of monolithic data
converters is intimately tied to the microprocessors and
arc scrambling to get in the running with chips that ease
the task of interfacing.

Most often this interface aid takes the form of turning
the converter into what looks to the microprocessor like a
memory location —in other words, turning it into a
memory-mapped device complete with data latches and
chip-sclect plus read/write functions.

This may seem minimal but is not. The real advantage
of a chip is that it provides a general-purpose function at
low cost. So the manufacturers are reluctant to make
chips so functionally complex as to narrow their market.
Also, the more complex a chip becomes, the greater the
chip arca required, and gencrally the lower the yields.

Bipolar vs C-MOS
As a result, too, most makers are sticking with the two
tried-and-truc processes for converter products—a stan-

dard bipolar linear or complementary-MOS technique.
Although there is a smattering of other technologics out
there, these two are by far the dominant, and for good
reason. Both are fairly maturc and well-behaved, so costs
can be kept down.

The standard bipolar process yields circuits of such
accuracy and stability that even quality analog compo-
nents like a voltage reference can be included in them.
The process also can handle high-speed current
switching and provide high-compliance outputs suitable
for driving real loads. C-MOS is a denser, low-power
technology that is better suited to digital functions. It is
slower than the standard bipolar approach, and analog
components made with it arc merely adequate. Rather
than competing with cach other, though, these two tech-
nologies have found their own niches, with standard
bipolar serving the needs of high-speed high-accuracy
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2. Superfast. This buffered 8-bit successive-approximation analog-
to-digital converter made by TRW LSI Products has an amazingly fast
conversion time of 400 nanoseconds. Built with high-speed bipolar
technology, the unit holds power drain to 400 milliwatts.

applications and C-MOS serving those applications where
grecater functional complexity and low cost are primary.

Since data converters are a mix of analog and digital
circuitry, just about every other IC technology has been
used for them, too, but to a far lesser extent. For a high
degree of digital circuit density, as required for, say, a
successive-approximation register, some companies have
turned to p-channel MOS. A p-MOS chip is most often the
digital half of a two-chip a-d converter set. For the
analog half of that set, some makers are using mixed
processing, which puts bipolar transistors and field-effect
transistors on the same chip and may be either a bi-FET
or bi-MOs approach. The idea is to combine the high
impedance of a FET input with the exceptional linearity
of a bipolar output.

About to break on the scene is integrated injection
logic. It seems a viable technique for getting the density
needed for digital circuitry and the linearity needed for
analog all on one chip. A remote possibility is n-channel
MOs technology. It is probably the cheapest way to
deliver complex functions on a single chip, but there are
no commercial devices as yet.

Coming devices, largely ¢c-M0S and bipolar chips, are
converging mainly on the 8-bit area. Interfacing should
be fairly simple, because 8-bit converters are directly
compatible with the 8-bit data buses of 8-bit micropro-
cessors. Besides adding this direct microprocessor
compatibility, their manufacturers are also minimizing
the number of external components their converters
require and reducing supply requirements to a single
voltage. Even with these extras, prices are coming down.

A deluge of new chips

A big surprise is the emergence of the first complete
microprocessor-compatible data-acquisition systems on a
chip.

In a few months, there will be two—from National
Semiconductor Corp., Santa Clara, Calif., and Fairchild
Semiconductor, Mountain View, Calif. Both are 8-bit
devices and are expected to be priced at a fraction of the
cost of similar hybrid units.

Coming this month is National’s ADC0816, a
medium-speed C-MOS chip. Besides a multiplexer for
accommodating 16 single-ended channels, the unit has
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an 8-bit successive-approximation a-d converter, three-
state buffered latches, and an internal reference that is
derived from the supply voltage. However, it can also
operate with an external reference and requires only a
single 5-volt supply. Conversion speed is approximately
100 us per channel. Price depends on linearity, with units
accurate to within * 1 least significant bit selling for less
than $18 each and those having a linearity of '/ LsB
going for under $20 apiece.

In contrast, the Fairchild chip is an ultra-low-cost
bipolar design aimed primarily at automotive applica-
tions like engine control and passenger convenience func-
tions. In hundreds, price is under $5, dropping to the $1
range for production quantities. To be dubbed the
pA9708, the device is a six-channel analog processor
that relies on a microprocessor for its digital intelligence.
Including an on-chip sample-and-hold circuit, it employs
a pulse-width conversion scheme to provide 10 to 11 bits
of linearity and takes about 300 us to do an 8-bit
conversion. Fairchild is supplying samples of the device
now and expects it to be in production by year’s end.

The firm is also planning a companion analog output
system, the uA9706, to be available the first quarter of
1978. 1t will be an eight-channel, microprocessor-
compatible, 6-bit d-a unit employing a digitally
controlled, variable-frequency method of conversion.
Two of the 6-bit outputs may be cascaded and then
weighted to get 12 bits of resolution at 12-bit linearity.
Again, price will be rock-bottom, down in the $1-to-$2
range.

Other variations of these monolithic analog input
chips are likely to appear within the next six months.
They will probably be c-MOs and have an on-board 8-bit
successive-approximation a-d converter. Besides micro-
processor compatibility and multichannel input capacity,
they may offer an integral sample-and-hold circuit, but
may require an external voltage reference. Price, though,
is likely to be higher —in the range of $35 to $40.

The 8-bit d-a converter chips

In single-chip converters, there is heavy action in 8-bit
d-a units, particularly the self-sufficient ones. Signetics
Corp., Sunnyvale, Calif., has just announced the first
self-contained 8-bit d-a converter to be microprocessor-
compatible. Designated the NE5018, the device is priced
low —only about $10. Besides an internal reference and
8-bit data latch, this standard bipolar chip includes an
output amplifier and has a commendable settling time of
2 microseconds.

Early next year, Motorola Semiconductor, Phoenix,
expects to have its microprocessor-compatible 8-bit d-a
converter on the market. Also a standard bipolar chip,
the MPUDAC will include an internal reference as well
as an output amplifier.

Other companies prefer to retain the flexibility of a
current output, leaving it to the user to select the output
amplifier that best fits his needs. This is the approach of
Advanced Micro Devices Inc., Sunnyvale, Calif., which
is readying a pair of microprocessor-compatible 8-bit d-a
converters for sampling in the fall. Both are standard
bipolar chips with current outputs that settle in under
150 nanoseconds. One device (the AMD6080) will be
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3. Self-contained. Fabricated with integrated injection logic, this 10-bit successive-approximation analog-to-digital converter from Analog
Devices is the first such unit to be self-contained. it includes a comparator, a clock, an internal reference, and even buffered latches.

able to handle six different binary codes, while the other
(the AMD6081) will accommodate eight different codes.
Furthermore, the AMDG6081 (Fig. 1) has a two-channel
multiplexer at its output, enabling the user to select
different output ranges or output loads.

Getting remarkable speed out of its bipolar process is
TRW LSI Products of Redondo Beach, Calif. The firm has
just introduced a pair of 8-bit successive-approximation
converters: the TDC-1001J with an extremely fast
conversion time of 400 ns, and the TDC-1002J offering a
more toned-down time of 1| us. Both units (Fig. 2)
include a comparator and a parallel-output buffer regis-
ter, but require an external clock and reference.
Linearity is within X' least significant bit, and power
consumption is a fairly conservative 400 milliwatts.

The first company with commercial 12L devices will be
Analog Devices Inc., Norwood, Mass. Next month, the
firm is announcing its ADS571, the industry’s first
completely self-contained 10-bit a-d converter (Fig. 3) to
be made in monolithic form. It is a successive-approxi-
mation design, including a voltage reference, a d-a
converter, a clock, comparator, control logic, and output
latches for microprocessor hookup. Price will be less than
$25. As a followup, Analog Devices will bring out an 12L
8-bit high-speed d-a converter before next year, aiming
it, too, at microprocessor applications. Settling time for
this voltage-output device is expected to be | to 2 us and
selling price low —from $5 to $8.

At National, the major thrust for the coming year will
be in low-cost 8- and 10-bit c-M0s devices for medium-
speed applications. The company will shortly have a pair
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of microprocessor-compatible ¢-M0s chips for instru-
ment applications. They employ a pulse-width conver-
sion scheme and operate from a single 5-v supply. One is
a 3'%-digit device, while the other is a 3%-digit part.
Both feature automatic zeroing and polarity selection, as
well as overranging.

Two-chip converters

For the most part, single-chip converters are limited to
resolutions of 8 and 10 bits. For higher resolutions, as
already noted, semiconductor manufacturers often split
the converter into one analog and one digital chip, a
technique that is particularly effective for a-d converters.

That approach has been used very successfully by
Intersil Inc., Cupertino, Calif., which offers a number of
integrating a-d converter chip scts. The latest device, to
come by the end of the year, is a digital chip for making
a l6-bit binary dual-slope a-d converter for micropro-
cessor applications when used with the firm’s ICL8052
analog processor. Made with a standard bipolar process,
the new ICL7104 will incorporate automatic zero, auto-
matic polarity, and overranging. It can convert a full 16
bits in 300 ms, and is particularly suited to applications
involving a universal asynchronous receiver/transmitter
(Fig. 4). In quantities of 100, price for the pair of chips
is expected to be a very reasonable $15.

In integrating a-d converters, Siliconix Inc., Santa
Clara, Calif.,, makes both single-chip and two-chip
charge-balancing designs. It has just dropped the price
of its single-chip three-digit LDI130 d-a converter, a
c-MOSs device, to under $4 in quantities of 5,000. The
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two-chip sets are 3'%- and 4'4-digit designs, employing
p-Mos for the digital circuitry and either standard
bipolar or bi-MOS processing for the analog processor.

Another company taking the two-chip approach for
the time being is Texas Instruments Inc. of Dallas, which
has just introduced an analog bi-M0s chip for building a
8- or 10-bit dual-slope a-d converter. The TL505 is
designed for use with the firm’s TMS-1000 family of 4-
bit microprocessors. It includes an amplifier, compara-
tor, reference, and switches, and will be very low in cost,
selling for under $4 in 100-unit lots. By the end of the
year, TiI will also have a single-chip three-digit inte-
grating a-d converter in 1°L. One version is expected to
be microprocessor-compatible.

Not on the market yet is a two-chip design coming
some time in the second quarter of 1978 from Harris
Semiconductor, Melbourne, Fla. The set, to form a 12-
bit successive-approximation a-d converter, will incorpo-
rate automatic zeroing, a sample-and-hold function, and
interfacing for microprocessor hookup. For the analog
portion, Harris will be using a bipolar process and a
C-MOS process for the digital circuitry.

Hybrids go to systems level

Like monolithics, hybrid circuits are becoming
increasingly complex, as manufacturers upgrade their
hybrid converters with microprocessor compatibility and
on occasion squeeze an entire analog 1/0 system into an
1IC-compatible package. It is beginning to become
apparent that the limiting factor here is the package, for
both thick- and thin-film technologies are well up to
providing this higher complexity.

Hybrids usually come in large-cavity (extra-wide)
dual in-line packages, the biggest of which has about 20
pins to a side. But 40 pins are not enough for all the
interconnections needed by the newer microprocessor-
compatible analog 170 devices. To solve the problem,
those companies making especially complex devices are
double-staking pins along the lengths of the pIP or even
putting pins around all four sides.

Although most hybrid converters are self-contained,
requiring no external components at all, few of them
include the data latches for hooking onto a micropro-
cessor bus. But this situation is changing. Within the
next few weeks, for instance, Beckman Instruments Inc.,
Fullerton, Calif., will have a pair of 12-bit microproces-
sor-compatible d-a converters implemented in C-MOS.
Both contain latches. One device is to include both a
reference and an output amplifier, while the other
contains only switching and resistor networks. For a
viable design, Beckman has gone to a custom C-MOs chip
for the logic function.

Other hybrid manufacturers are taking their devices
up to systems level. Micro Networks Corp., the first
company to put a complete data-acquisition system in a
DIP, has just come out with a microprocessor-compatible
version of this eight-channel 8-bit device. Soon, the firm
will also offer a pin-programmable microprocessor-
compatible 8-bit a-d converter that requires only the
addition of an external clock. It can be programmed for
seven input levels, ranging from £2.5to £ 10 v.

Because of the increasing demands of circuit complex-
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4. High resolution. Providing 16 bits of resolution, Intersil's two-chip
dual-stope analog-to-digital converter offers simple microprocessor
hookup, especially for applications involving serial data transfer by
means of a universal asynchronous receiver / transmitter.

ity, Micro Networks of Worcester, Mass., has found that
a single layer of interconnections is no longer enough. So
it is developing a multilayer thin-film process —the first
in the industry. The first product made with the new
process will be a four-channel 8-bit data distribution
system, which is already being prototyped and will be in
production towards the end of the year. The device will
include four latched d-a converters, suitable for micro-
processor applications, although there are no plans to
include addressing functions in it at this time.

Squeezing 1/ 0 systems into DIPs

Another leading hybrid firm, Burr-Brown Research Corp.,
Tucson, Ariz., is already making complete 8-bit analog
170 systems in DIPs —the first devices of their kind. These
thick-film hybrids are directly compatible with most of
the popular microprocessor chips. The MP20/21 is an
eight-channel 8-bit analog input system, complete with
buffers, a multiplexer, an a-d converter, and even a
programmable-gain instrumentation amplifier for han-
dling low-level signals. A sample-and-hold circuit, iIf
desired, would have to be external. The MP10/11 is a
two-channel 8-bit analog output system that incorpo-
rates address decoding and control logic. What’s more,
early next year, Burr-Brown will offer 12-bit hybrid
systems implemented in ¢-M0s. The analog units will
accommodate 16 single-ended or 8 differential channels,
while the output units will be two-channel devices. Price
is expected to be in the range of $300 to $350.

Not to be left behind, Datel Systems Inc., Canton,
Mass., is coming out this month with its analog input
system for microprocessors, a complete 16-channel (sie-
gle-ended-only) 12-bit unit implemented in thin film. It
is the first device of its kind in hybrid form and includes
an instrumentation amplifier, as well as a sample-and-
hold circuit. Another version, capable of eight-channel
differential operation, will also be available. Commercial
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5. Modular unit. Made by Analogic, this modular 16-channel 12-bit data-acquisition system is one of the few such devices to be directly
microprocessor-compatible. Dubbed the MP6812, it incorporates a sample-and-hold circuit and even a programmable-gain amplifier.

units are to sell for under $300 cach in small quantities.

In contrast with the flurry of changes among mono-
lithics and hybrids, modules present a stable picture and
onc that is likely to remain so for the immediate future.
That is partly because this approach got the jump on the
others. For instance, by now there are scveral firms
making modular data-acquisition systems, most of which
are 16-channel 12-bit units.

These modular units usually provide a sample-and-
hold circuit, some contain an instrumentation amplifier
for signal conditioning, and a very few offer direct
microprocessor compatibility (Fig. 5). In comparison
with monolithics and hybrids, fewer companies are in the
module business, among them Burr-Brown, Analog
Devices, Datel, and also four Massachusetts companies:
Adac Corp. of Woburn, Analogic Corp. of Wakeficld,
Data Translation Inc. of Natick, and Dynamic Measure-
ments Corp. of Winchester.

Since modules perform best of all data-conversion
products, they are the way to go where space is not at a
premium but resolution, accuracy, and speed are. As a
result, many of the analog boards now being commer-
cially produced use one or more modular devices.

Analog boards — the easiest of all

For the most part, boards are 12-bit systems and may
be bought as full 170 units or as only input or only output
units. Since cach is designed for a specific microproces-
sor, it is the same size as the digital boards in the
microcomputer system.

Depending on the microcomputer, the analog boards
come in a variety of interface configurations. Some
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provide signal conditioning in the form of an on-board
instrumentation amplificr, but no analog filtering. Inputs
are commonly high level (10 v nominal) and/or low level
(10 millivolts nominal), with some boards able to handle
current loops or thermocouple signals directly. On the
other hand, analog outputs may be buffered for driving
either voltage or current loads directly, or they may be
geared to drive a point plotter.

Users tend to favor a certain microprocessor, so they
necd only to select the analog board or boards best suited
to their applications. In fact, the analog interface is
developed to such an extent that the user often just has
to slide the board into the card cage and write his
program to have an operating system.

Input boards provide capacitics of up to 64 channels
(expandable to over 100 channels with extra multiplex-
ing, of course), while output boards may have up to eight
channels. Some boards can operate from a single 5-v
supply, others require £ 15 v, and still others require all
three of these voltages. Both 8- and 12-bit systems are
available for the microcomputer boards made by Intel,
Motorola, Digital Equipment Corp., National, Zilog,
Computer Automation, Process Computer Systems, and
Pro-Log.

The number of companies offering analog 170 boards
is mushrooming. Some of the microcomputer houses-
like Intel, Motorola, and pEC —now have them, and the
list of independent suppliers is growing. It now includes
such firms as: Adac, Burr-Brown, Analog Devices, Data
Translation, and Datel. A few of these companies,
Analogic among them, are even making analog boards
for minicomputers —but that’s another story. OJ
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One-chip bipolar microcontroller
approaches bit-slice performance

8X300 combines best of both worlds

with 250-nanosecond cycle time
and powerful instruction set

by John Nemec, Signetics Corp., Sunnyvale, Calit.
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O While refinements in the metal-oxide-semiconductor
process have improved the performance of 8-bit Mos
microprocessors, the need for really high speed still
drives designers to the bipolar bit-slice machines.
Advances in bipolar Schottky technology, however, now
allow the design of a single-chip microprocessor with the
computational ability and the performance advantages
that approach those found in bit-slice
designs.

The 8X300 microprocessor from Signetics Corp. is the
first such device. Not only does it have a cycle time of
250 nanoseconds, but it also has an improved architec-
ture that makes it extremely efficient; hence its
throughput is vastly superior to those of Mos devices.
The interfacing bus structure, for example, is partitioned
into two banks, and in a single instruction cycle the
processor can accept data from a port on one bank,
operate on it, and deposit the result in a port on the other
bank. Since instruction fetching is concurrent with data
operations, and both are executed in one 250-ns instruc-
tion cycle, the 8X300 is as fast as bipolar bit-slice
systems on a microcycle basis.

Moreover, the 8X300 is easier to program than bit-
slice devices. The powerful instructions have simple
mnemonic representations of the functions they perform,
such as ADD for the addition function, and these
mnemonics can be directly translated into their octal
representation. With these conveniences, several
hundred lines of program code can readily be written by
hand. Consequently, for tasks of less than 500 instruc-
tions, no assembler is needed —only a simple conversion
is required to generate the actual program-memory
content.

Its ease of programming and flexible interfacing struc-
ture make the 8X300 a natural as a subsystem and
peripheral-device controller—one requiring little addi-
tional hardware for such applications. And the speed of
the 8X300 allows it to handle control functions that Mos
processors cannot, such as direct-memory-access inter-
facing,‘ for example. ’

Novel architecture

The architecture of the 8X300 processor is shown in
Fig. 1. The chip includes full instruction-decoding logic
that interprets the particular class of instructions, such
as input/output or arithmetic and logic, and performs
the indicated operation. The decoding and control logic
supplies all internal signals for the processor, as well as
signals on the control lines for directing the data input
and output.

The processor also contains its own program counter,
which is automatically incremented upon execution of
the instruction. The counter may also be left unchanged
or loaded with a new value. Control of the current
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1. High-performance microcontroller. The Signetics 8X300 processor, a bipolar Schottky device with a 250-ns cycle time, is capable of
processing at throughputs rivaling those of bit-slice machines. Fetching of its 16-bit instructions is concurrent with data operations; and with a
bus partitioned into right and left banks, the 8X300 can, in a single instruction cycle, accept data, operate on it, and deposit the result.

address is provided by the address register and may be
derived completely or partially from the program coun-
ter, from the instruction data lines (AR, through AR,),
or from the output of the arithmetic/logic unit (lines
AR; through AR ;). Because of this flexible instruction-
address scheme, the order of execution may be altered by
instructions or under conditions determined from
selected data.

The read / write registers

The processor manipulates 8-bit data bytes. Internal
data is stored in eight 8-bit read/write registers—R,
through R¢, R}, and an auxiliary register. The auxiliary
register holds one of the operands used in two-operand
instructions, such as ADD or AND, and a single-bit over-
flow register stores the carry-over bit from additional
operations.

Further, the addition of the rotate, mask, shift, and
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merge functions to the ALU extends the 8X300’s oper-
ating capability and enhances its efficiency.

Interfacing with external circuitry is through an 8-bit
bus called the interface-vector bus and consisting of lines
1V, through 1V,. The bus carries both address and data
information, and the accompanying data-1/0 control
lines tell the external circuitry which of the two types of
information is on the bus. These lines include write- and
select-control, right- and left-bank-signal, and master-
clock lines.

Since the interface-vector bus carries addresses as well
as data, 170 ports on the external circuits must be
enabled before data transfer can take place. This is
usually accomplished by placing an address on the bus
under program control and then activating the select-
control line, which indicates that a valid address is on the
bus. When presented with an address, each of the
possible 512 1/0 ports either enables itself upon
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2. System design. A typical configuration has memory for program storage and latches for up to 512 directly addressed I/ O ports, which are
divided among left and right banks. All addresses and data are carried by the interface-vector bus and directed by control lines.

identifying the address as its own or disables itself if the
addresses do not match.

The processor can directly address all of the 170 ports
without the need for a decoder. The bus, and the inter-
face-vector bytes on it, are bidirectional.

Within the processor, the interface-vector bytes are
addressed in a unique fashion. Each byte has an 8-bit
field-programmable address. When a given address is
selected, the byte is automatically designated, and the
8X300 can then communicate with the 170 device. More-
over, once enabled, the addresses remain so until the
processor changes them. This direct-addressing feature
is especially convenient if a few ports are to be accessed
frequently. However, if the time required for this opera-
tion is an imposition on the user, instruction memory can
be extended so that the selection of ports is automatic
upon instruction fetch.

In extending the memory, an extra field is appended to
each instruction through an additional bus applied to
each 170 port. The address field may be as wide as
required to serve all system 1/0 ports and, if necessary, to
serve memory. The address field contains two addresses,
since the interface-vector bus is partitioned into right
and left banks.

Partitioning of the interface-vector bus into two banks
allows the 8X300 to select ports dynamically. The
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processor uses the left-bank (LB) and right-bank (RB)
data-control lines as master enables for the 170 ports, as
shown in the typical interconnect scheme of Fig. 2. Any
two 170 ports can be active at the same time provided
they are on opposite banks, and the ports recognize
address, data, and controls only when enabled by the
bank signal to which each is connected. Bank parti-
tioning can thus be considered a ninth address bit that is
alterable by the processor within an instruction, and it is
this additional bit that permits direct addressing of 512,
or 2%, 1/0 ports.

In a general data operation between two 1/0 ports,
first an address is presented to one bank that enables an
170 port and disables all others on the bank. Next,
another address is presented to the opposite bank,
effecting a similar selection there. Then the operation
between the two takes place.

Instruction cycle

Each 8X300 operation is executed in one instruction
cycle, which is subdivided into four quarter cycles as
shown in Fig. 3. The instruction address for an operation
is presented at the output of the processor during the
third quarter of the previous instruction cycle, If the
system memory is fast enough, the instruction returns to
the processor during the first quarter of the cycle in
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3. Instruction cycle. Two i1/0 ports may be dynamically selected in
a single cycle if they are on opposite banks. Complementary LB and
RB control signals change state during first and third quarter-cycles
to accept data from one port and deposit it in the other.

which it is to be executed. The decoded instruction then
directs the operation of the processor throughout the
cycle.

In terms of processing data, the instruction cycle may
be viewed as having two halves, an input and an output
phase. During the first half of the instruction cycle, data
is brought into the processor and stored in an interface-
vector latch. Storage is completed during the first
quarter cycle, and in the next quarter cycle the data is
processed through the aLu. In the second half cycle, the
data is presented to the bus and finally clocked into the
designated 170 port.

Bank selection during the input and output phases is
independent. Thus data may be received from the right
bank, processed, and then deposited in the left bank or
vice versa, or may even be sent to and from the same
bank. Bank selection during instruction cycles is speci-
fied by the instruction.

Much of the strength of the 8 X300 architecture lies in
the powerful instruction set that controls the processor.
The instruction words, each 16 bits in length, are made
up of several fields that include the operational code, the
source and destination fields, and the length field.

Instruction fields

The contents of each field can be represented by a set
of octal digits, to simplify the task of coding. These digits
have a direct relation to the specific operations that the
data undergoes in its travel along the 8X300’s internal
data paths. The op code for addition, for example, is O1.
In an operation between two 1-0 ports, the first of the
source field’s two digits specifies the bank and the second
prescribes the number of bits to be rotated to the right.
Similarly, the first digit of the destination field again
specifies a bank, while the second digit prescribes the
number of bits to be shifted. The length field specifies
the number of bits to be accepted for operation in the
ALU.

The capabilities of the 8X300 are such that it can,
with few additional devices, perform all the functions
required of an intelligent terminal. Whereas a typical
system of this kind is constructed from many small- or
medium-scale-integrated circuits for the control portion
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of the terminal—cathode-ray-tube display, dot-matrix
graphics, keyboard data entry, and host or mass-storage
interface—and a microprocessor for the intelligence
portion —data manipulation and number crunching —the
8X300 performs most of both the control and intelli-
gence functions. The result is a system with fewer parts
and far more capabilities for the money.

Intelligent terminal

The 8X300-based intelligent terminal depicted in
Fig. 4 consists of four major sections. First is the inter-
face section, which implements the standard RS-232C
interface with the host or main-data storage. The Signe-
tics 2651 programmable communications interface
performs the serial-parallel data interconversion for byte
processing by the 8X300 and for display-refresh
memory. The interface section includes a keyboard that
is scanned by the processor for operator inputs.

The second major section comprises the video circuitry
that generates all pixel, character, and line timing, as
well as the composite video signal. This circuitry also
supplies signals to the refresh-memory address counter
for proper timing of character codes and attributes—
blinking, reverse video, and so on. Synchronization,
blanking, video, and attribute signals are then summed
in the video mixer to produce the signal for driving
standard monitors.

The third section, the refresh memory, stores the
characters to be displayed on the screen. Its characters
are addressed under control of the video-generator
circuitry. The circuitry also provides for timing and
control to facilitate interleaved access to the memory by
the 8X300 processor. Interleaving permits the processor
to examine or modify the refresh memory without
disturbing the on-screen display or the video-refresh
process.

The processor’s role

The final section is the processor, the terminal’s intel-
ligence center. It performs both the executive control—
managing the other three sections—and the data-
processing function required by the terminal.

Since the 8X300 controls the refresh memory and
video-generator sections and thus provides the timing for
each frame, all frame-related features, such as scrolling
and command-scanning, can be easily implemented. But
most important, the processor also performs all the data
manipulations —the intelligence within the terminal. The
processor may accept input data from the host or the
keyboard and can then present the data in proper format
by means of the CRT display. Information may be
entered or modified by the user and then returned to the
host after the essential data items have been extracted
from the refresh-memory file. This process, tailored to
the user’s needs, may be accomplished fully by the
8X300 microprocessor in firmware.

The basic control program, including keyboard scan,
RS-232C interface service, edit, scroll, cursor, and so
forth, requires only 502 words of program storage. Thus
the entire terminal can be coded with two 4,096-bit
programmable read-only memories. The balance of parts
for the entire terminal hardware include the 2651
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4. Intelligent terminal. The 8X300 builds an intelligent terminal that, with a total of about only 40 devices, is low in cost while high in
capabilities. Included in the terminal are RS-232C interfacing, keyboard scanning, character generation with attributes, and tully interleaved
refresh memory. The processor manages the other three sections and adds intelligence in data handling and number crunching.

programmable interface chip, the random-access mem-
ory for display refresh, a field-programmable logic
array, and several low-power Schottky components, in
addition to the 8X300. The use of about only 40
medium- and large-scale-integrated parts to construct
the complete system contrasts with the over 110 small-
and medium-scale-integrated components needed at
present to build dumb terminals.

Floppy controller

The 8X300 can be used in a very practical floppy-disk
controller circuit that has few parts and offers highly
reliable control and data transfer and complete inter-
facing with the host processor. The processors high
speed enables it to handle any density —single, dual, and
quad formats. With only minor firmware changes, a
single hardware configuration can accommodate all
popular disk drives and a variety of host processors.
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What is more, it can do so within a single operating
system—all that is needed is to switch from one set of
firmware to another.

The floppy-disk controller, shown in Fig. S, has basi-
cally two major functional parts, plus minor support
functions. The two major sections are the processor and
the control circuit.

The 8X300 communicates with the surrounding
circuits through the interface-vector bus and controls the
disk drives through command and status registers. Oper-
ating efficiency is high because selected control and
status bits share the same bidirectional 1/0 register,
allowing both polling (status monitoring) and command
to take place in as short a time as 250 ns. The processor’s
high speed allows simultaneous control of several disk
drives for operations such as overlap seeks, where one
drive is accessing while another reads or writes data. The
8X300’s limits are reached only during tight-loop data
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5. Floppy-disk controller. High performance of the 8X300 allows it to effectively control a floppy-disk drive. The processor not only handles
track and sector addressing but actually oversees data transfer. It also provides interfacing with the working store or directly with the host.

transfers that have to be extremely fast, but since these
periods are very short, they present no significant system
delays.

The 8X300 builds reliability into the disk operations
by overseeing the actual data transfer, in addition to
positioning the read/write head. The intelligence of the
processor can be used to reread data after it has been
written or even to mask out bad tracks that fail to read
correctly after, say, 10 rewrites.

Efficient operation

Registers within the 8X300 monitor the track and
sector addresses, making secks and sector accesses highly
efficient. In setting up the data transfers, the 8X300
monitors both interleaved data on the disk and the
system clock for address-mark detection; it then exam-
ines and moves data a byte at a time once the controller
circuit has been synchronized with the byte boundaries.
Under control of the processor, disk data may be trans-
ferred to working storage (which can interface directly
with the processor bus) for subsequent transfer to the
host or, if it can be accommodated, transferred immedi-
ately to the host.

Very little external logic is needed for direct-memory-
access interfacing between the 8X300 and the host.
Transfer of data, commands, and status takes place
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through eight bidirectional 1/0 ports that are compatible
with transistor-transistor logic and are supplemented
with additional logic for direct connection to the host.
The protocol is established in processor microprogram-
ming, which may be conveniently altered for a variety of
host types. Total program size for disk control and
interfacing the 8 X300 with the host processor is less than
800 instructions.

The other major section, the control circuit, has the
hardware, which does a better job of recovering data
from the disk than microprocessor software could. Func-
tions include phase-locked-loop data separation, cyclic
redundancy generating and checking, data-byte assem-
bly and disassembly, and precompensation for widening
the write pulses applied to the disk. These circuit func-
tions, under control of the 8X300, can easily be
instructed to operate for either single or dual recording
densities, and the system can be expanded to handle
most types of quad-density encoding.

Counting the control circuit as two LSI devices, the
entire floppy-disk controller can be built from about 12
components. The system is complete in that it not only
controls the access of disk data, but also provides the
interface between any host and any off-the-shelf floppy-
disk drive, and monitors and checks data transfer for
ultimate reliability. O
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Designer’s casebook

Monolithic timers form
transducer-to-recorder interface

by T. George Barnett
Laindon, Essex, England

Capacitive transducers often require an expensive capac-
itance bridge to transform sensed capacitance variations
into a voltage for presentation on a chart recorder or
oscilloscope. A circuit using two monolithic timers can
provide both a capacitance-to-voltage interface and a
simple and accurate method for measuring the trans-
ducer capacitances.

As shown in the figure, the transducer serves as a
capacitive frequency-determining element for the 555
timer. This makes it possible to measure transducer
capacitances indirectly, while isolating the transducer
from the scope or chart recorder to minimize the loading
effect. The LM555CN timing device is connected in the

and C,. The transducer, typically in the range of 0.001
to 100 microfarads, is element C, in the timing network.

As the transducer capacitance varies in response to the
physical parameter being measured, the output frequen-
cy of the 555 varies linearly. The ratio of R, to R, sets
the duty cycle, which depends on the frequency range
desired.

The output of the 555 is presented to the LM322N
timer. This circuit, wired as a monostable multivibrator,
and combined with the one-pole resistance capacitance
filter, forms a frequency-to-voltage converter. The dc
output voltage varies linearly with the input frequency,
and has a slope of 0.1 volt per kilohertz. The linearity is
within 0.2% over the output voltage range of 0 to | v.

A l-kilohm potentiometer connected to pin 7 of the
322 adjusts the output pulse width, serving to calibrate
the system to a specified voltage at 10 kilohertz or some
other frequency. To ensure linearity, the collector of the
output transistor, pin 12, is fed to pin 4 (Vger), so that
the amplitude of the pulse at pin 1, the emitter of the
output transistor, is constant. The period of the one-shot
should be much less than the period of the astable

astable mode, its free-running frequency set by R,, R,, multivibrator for best results. O
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Transducer-to-recorder interface. Two timers determine transducer capacitance, perform capacitance-to-voltage conversion for chart
recorder, while isolating transducer from output-circuit loading. Transducer placed in timing network of 555 astable multivibrator determines
its frequency. LM322 one-shot, which should have a much shorter period than the multivibrator, transforms frequency into voltage.
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Resistor-controlled selector
simplifies CB channel synthesis

by Peter Saul
Ferranti Electronic Components Division, Lancashire, England

This selector, which can derive up to 256 channels for
citizens’ band or amateur-radio applications, combines
the convenience of single-control tuning with the versa-
tility of digital frequency synthesis. A potentiometer
replaces the binary-coded-decimal thumbwheel or rotary
switches normally used to tune a band about any
frequency initially set by a synthesizer external to the
circuit. There are no special layout requirements.

Although some excellent circuits have been developed
using a slotted disk and optosensors, there are mechan-
ical problems involved in making the disk and sensor
mountings, and the systems are generally too complex
and costly. In addition, these systems do not return to
the set frequency after a power-down. This circuit over-
comes those drawbacks.

The system uses a potentiometer with 10 turns or
more, an analog-to-digital converter, and straightfor-
ward logic designs as shown in the figure. A good choice
for the analog-to-digital converter is the Ferranti

ZN42SE, which has an on-chip counter.

A voltage derived by P, (in the tuner circuit) from the
on-chip voltage, Vger, is applied to the noninverting
input of the ZN424P low-noise, high-gain amplifier. The
voltage must be converted to its BCD equivalent by the
a-d converter.

The conversion begins as the ZN425 starts counting in
binary after the initialization from the convert-command
oscillator. The counter is advanced by the clock oscilla-
tor, which is gated through the 7400 array. As the
counter advances, a linear ramp voltage is generated at
its output at pin 14. This signal is introduced to the
noninverting port of the ZN424. When the ramp voltage
exceeds the voltage set by P,, the output of the op amp
falls, resetting the flip-flop in the 7400 and terminating
the count. This process is repeated 70 times per second.

The 7475 latches capture the data and drive the 7447
decoder and drivers so that the channel number, from 0
to 63, may be displayed. The 7-bit word also drives the
synthesizer. For 256 channels, two additional 74185
converters are needed, as are an additional 7475, 7447,
and seven-segment display. The actual frequency of the
channel is determined by the design of the oscillator in
the synthesizer.

The circuit returns to its initially set channel after
power-off or power failure, because the same comparison
voltage appears at the noninverting input of the
ZN424P. Temperature and voltage stability are good,
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Single-control synthesis. Voltage derived from V... by 10-turn potentiometers is converted to BCD equivalent for driving synthesizer. Up to
64 channels are generated by 74185 and ZN425. Additional BCD converters, latches, and displays are needed for a 256-channe! synthesizer.
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Our new AMPL Prototyping Lab
brings out the best in the
9900 Microprocessor Family.

TEXAS INSTRUMENTS.

TI’'s new AMPL Microprocessor
Prototyping Lab can help you
apply the full potential of the 9900
Microprocessor Family to your
design problems.

You can generate stand-alone
routines for execution on the TMS
9900 target system. And the
AMPL system’s modular design
means that you can apply its
capabilities to the TMS 9900
16-bit microprocessor and the
990 Mini/Microcomputer family
now. And, to additional 9900 fam-
ily microprocessors in the future.

Now, you can move from
hardware breadboarding through
finished application software with
confidence. And with the effi-
ciency possible only with state-
of-the-art support. Best of all, you
can do it for hundreds or even
thousands of dollars less than
with other development systems.

The best in hardware design
support.
With the AMPL lab you can de-

*Trademark of Texas Instruments

velop hardware designs that fully
complement your software
needs. This new development
system combines the power of
the computer with the latest
logic-signal analysis techniques.

In-circuit emulation and logic-
state trace are controlled by
AMPL software. It has an
interactive language with
designed-in features to simplify
orientation of the new user, while
providing versatility and support
for the more experienced.

The best in software design
support.

The AMPL Lab is ideal for
software development in both
FORTRAN and assembly lan-
guage. FORTRAN provides
increased support for your bench-
mark evaluations, general-
purpose engineering data pro-
cessing and data reduction. The
combined capabilities give you
fully integrated software and
hardware emulation for straight-
forward debugging, testing

and firmware implementation.

Ask your TI distributor.

The AMPL Microprocessor
Prototyping Lab and the 9900
Microprocessor Family are avail-
able at your nearby TI distri-
butor. Call him today. Or write
Texas Instruments Incorporated,
P.O. Box 1444, M/S 784,
Houston, Texas 77001.
Or call Computer
Systems Marketing
at (512) 258-7111.

Copyright “ 1977, Texas Instruments
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provided good-quality potentiometers are used. Under
extreme combinations of temperature and voltage
changes, a one-channel shift has been observed, but that
is not a serious problem. In addition, it is extremely

difficult to set the frequency between channels. Power
drain from the circuit is 350 milliamperes, but it may be
reduced considerably if low-power transistor-transistor
logic replaces the standard devices. O

Double-ended clamp circuit
has ideal characteristics

by Keith Wilson
Herga Design and Development Ltd., London, England

The quad operational amplifier and the analog multi-
plexer in this dual-threshold clamp circuit give it ideal
characteristics—in particular, razor-sharp clamping.
Two op amps in the array serve as comparators, deter-
mining the relationship of the input signal amplitude to
the high and low reference levels, and the multiplexer
passes one of the three signals, depending on the op
amps’ decision. The absence of feedback networks
simplifies design and optimizes performance and ensures
that component values and layout will not be critical.

The ideal characteristics of the clamper are made
possible mainly by the use of op amps. They permit
independent adjustment of upper and lower clamp points
and simplify the solution of any temperature-compensa-
tion problems. In addition, the op amps will detect
millivolt-level differences between the input signal and
the set thresholds, so that the multiplexer will accept
signals within the thresholds and pass them undisturbed
to the output but will block signals exceeding the
thresholds.

As shown in the figure, an input signal is introduced to
the noninverting ports of two op amps making up one
half of the LM348 device. The high and low reference
levels are applied to the inverting input ports. The op

amps, operating as comparators, run at open-loop gain
and are powered from a single-ended supply. Both drive
the CD4052 differential four-channel multiplexer.

Each comparator may be in one of two states at any
given time. Therefore, in combination, both comparators
may assume one of four possible states. The control
signals from the comparators are applied to the A and B
inputs of the multiplexer, which routes the input signal,
the upper threshold voltage, or the lower threshold
voltage to the output amplifier. Thus a hard clamping
action takes place. Between the limits of the clamping
levels, circuit response is linear, as can be determined
from the truth table at the bottom of the figure.

Changes in the channel resistance of the multiplexer
switches are caused by supply voltage and temperature
variations, but are due chiefly to the amplitude varia-
tions of the input signal. The purpose of the output
amplifier circuit is to compensate for the amplitude
distortion introduced by the multiplexer switches.

Without compensation, the signal encounters a voltage
divider composed of the switch resistance and the 10-
kilohm resistor at the input to the output amplifier
(added to improve switch linearity). By using another
10-kQ resistor and the remaining switch in the 4052, the
gain of the op amp can be made to increase proportion-
ately to switch resistance.

Supply voltage changes amounting to several volts
cause negligible change at the output of the op amp.
Temperature variations create errors amounting to only
a few millivolts. O

Designer's casebook is a regular feature in Electronics. We invite readers 1o submit original
and unpublished circuit ideas and solutions 1o design problems. Explain briefly but thoroughly
the circuit’s operating principle and purpose. We'll pay $50 for each item published.
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Dual-threshold clamper State of comparators driving analog multiplexer ports A and B determines which of three inputs appears at V.
Circuit response is linear between threshold limits. Truth table describes circuit function.
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TV receiver puts two pictures
on screen at same time

Picture within a picture comes from second signal stored
in bucket-brigade-device integrated circuits;
control IC permits single electron gun to produce the two

by Manfred Ullrich, mtermetalt GmbH, Freiburg, West Germany
and Max Hegendbrfer, Grundig AG, Firth, West Germany

O Viewers who want to watch a football game while
keeping an eye on another television program will
welcome new sets that provide a soundless inset monitor
picture along with the standard picture. As well as a
second program, the source for the inset can be a signal
from a remote camera, a video tape recorder, or the like.

Providing two complete pictures simultaneously poses
some tricky technical problems. To begin with, there
must be some way of telescoping a standard-size picture
to the size of the small inset. Also required is some way
for the beam from a single electron gun to produce two

out-of-phase pictures simultaneously. Complicating the
design is the requirement that the horizontal and vertical
sweep for the inset must be shorter than that for the
large one—roughly five times shorter in the case of a 26-
inch-diagonal screen.

What these requirements point to is a means of tempo-
rarily storing in an analog memory the inset’s video
signals and reading them out in the proper sequence
when needed. In a nutshell, that is the key to the
Intermetall/Grundig approach to the picture-in-a-
picture problem. The design uses two analog memo-

1. Picture in a picture. Grundig's 26-in.-diagonal color TV set is able to display simultaneously with the main picture a small, 4.5-in.-by-3-in.
black-and-white inset from another channel, thanks to circuitry on a special small chassis built into the large set.
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ries—one for each video field—and a control circuit.
Intermetall designed and builds the two types of chips
for Grundig.

This year’s Radio and Television Exhibition in West
Berlin marks the debut of the new feature. On the screen
of a 26-in.-diagonal color set (Fig. 1), the monochrome
inset is about 4.5 in. wide by 3 in. tall. It is deemed too
small to obstruct the main program, yet is large enough
to distinguish faces, channel numbers, titles, and the like.
The picture resolution is 3 megahertz, with 58 lines per
field, 64 picture elements per line.

Two signals in

In the signal flow depicted in Fig. 2, the incoming
antenna signal enters the receiver through a 3-decibel
splitter, which prevents the signals in the two tuners
from interfering with each other. The output from tuner
2, the one for the inset picture, goes to the separate video
intermediate-frequency amplifier and its demodulator.
At the output of this amplifier is the inset’s composite
video signal.

Both the frame and line pulses for the small picture
come from the synchronization separator. These pulses
go to the controlling integrated circuit, which produces
all the control signals for the two memories. The inset
picture’s composite video signal is applied to these two
memories for processing.

The video outputs from the two memories are
combined in a video summer, which has filters to elimi-
nate any spurious clock pulses. The signal then goes to a
crispening circuit to restore the loss of picture sharpness
that resulted from the digital quantizing process in the

memories. This circuit also increases the system’s high-
frequency response.

All the circuitry from tuner 2 through the crispening
circuit is included on a small chassis that fits inside the
TV set’s regular chassis. The inset signal next goes to a
video combiner that blends it into the large picture in ac-
cordance with signals from the control iC.

BBDs fill the bill

For signal storage, the most suitable type of memory is
the bucket-brigade device, a metal-oxide-semiconductor
delay line consisting of capacitors interspersed with
field-effect transistors. It is both inexpensive and simple
to manufacture.

However, the conventional BBD line, in which several
hundred integrated capacitor-transistor delay elements
are in series, proved to be too short to store all the
information required for the inset picture. But more
elements in the line would attenuate the signals too
much. Therefore, it was necessary to develop a BBD
memory in which the capacitor-transistor combinations
are in a matrix. With this arrangement, the line of
elements is short, and the signal losses reasonable.

Optical shortcuts help

A small monochrome picture need not have the same
information content as the large color picture in order to
yield sufficient detail and sharpness. In fact, by using a
few optical shortcuts that reduce the information
content, it is possible to simplify the design a great deal
while reducing the inset picture to the proper size.

Only every fourth scan line is stored in the memory
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2. Small-picture processing. The inset portion of the screen has its own tuner, i-f amplifier, and sync separator that process the video signal.
The information is put into the memory ICs by the control IC. Signals from the memories go through a summer and a crispening circuit.
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and processed, which allows reducing the picture format
to a quarter its original height. An equal horizontal
reduction is achieved by writing the lines into the
memory at 1.5 MHz and reading them out four times
faster. Another shortcut is omitting the horizontal and
vertical blanking intervals, as well as several lines along
the picture’s upper and lower edges. Finally, the inset
picture is cut a bit along its right- and left-hand edges.

Each analog memory, an n-channel aluminum-gate
device that is designated the UAA 1000, packs some
4,000 FETs and about the same number of capacitors
onto a 12-square-millimeter chip. 1t comes in a 16-pin
plastic package with a minimum storage time of 3.8
milliseconds and a maximum storage time of 35 ms.

The controller, SAA3000, is a p-channel silicon-gate
device integrating about 1,000 FETs onto a chip that is
also 12 mm?. 1t comes in an 18-pin plastic package. The
three devices—two memories and the controller—are
mounted on a printed-circuit board that also contains a
few peripheral devices.

The use of two memories facilitates the storage and
readout of the video signals. While one memory is
releasing the information contained in the first video
field, the other memory is storing the second field in
preparation for releasing it.

The write-in process is always in phase with the signal
from the transmitter of the small picture. Readout is
always in phase with the signal from the main-picture
transmitter. This in-phase condition keeps the inset’s
location on the screen stable.

To write into the BBD memory, the write pulses from
the control iC serially put the information in the first
scan line into the memory’s uppermost row (Fig. 3).
Next, the vertical-shift pulses shift the information one
row down. The now-empty upper row of the matrix is
ready to accept the next scan line’s information. Then
the two rows are shifted down one row, again vacating
the top row for the next line. Every fourth scan line is
stacked in this fashion until the memory is full.

Stacking the memory

Information readout proceeds in similar fashion, but
from the bottom of the stack. It starts when the beam
from the electron gun is at the beginning of the large-
picture line that will contain the first line of the small
picture. At the instant the beam reaches the spot that
corresponds to the left edge of the inset, the readout
pulses begin to shift the information in the first line—the
bottom row—in serial fashion out of the memory. It is
this information, rather than the color picture’s video
signals, that goes on the screen to form the black-and-
white inset.

At the beginning of the next line of the large picture,
the vertical-shift pulses again bring the information
down by one position. At the right instant, the pulses
shift the information for the next line out of the memory,
and the process continues until the memory is empty,
completing the small picture.

The primary function of the control circuit is to
generate the signals for the various switching and control
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3. Loading and unloading. Triggered by signals from a contro! IC, each BBD analog memory is filled one scan line at a time. A vertical-shift
pulse from the control IC causes the BBD to drop the first line vertically, vacating the top row for the next scan. The procedure continues until
the memory is filled. Readout reverses the procedure from the bottom. System contains two memories so one is storing while other is reading.
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To find out how viewers would react to the optical short-
cuts designed into the picture in a picture and to get an
idea of how the bucket-brigade-device analog memory
should be organized, Intermetall built a simulation setup of
transistor-transistor-logic components. This simulator
(right) with all its digital TTL memory, converter, and
control circuitry filled a man-sized cabinet with nine 19-
inch racks containing about 6,000 circuits. It consumed no
less than 170 amperes.

The metal-oxide-semiconductor memories that were
developed next helped shrink the apparatus down to just
three printed-circuit cards (below left) containing the two
BBD devices and only 30 TTL control circuits. This version
consumed less than 1.5 A. After the 30 TTL devices were
replaced by a single MOS component, the essential hard-
ware for the picture in a picture consisted of only three
integrated circuits —two analog memories and the control
device.

The three chips contained in plastic packages measure
12 square millimeters each (below right). The n-channel
aluminum-gate analog memory packs 4,000 field-effect
transistors and about the same number of capacitors. The
p-channel, silicon-gate control chip integrates about
1,000 FETs. Work on integrating circuitry external to the
three ICs is continuing.

Working out the picture in a pictur

steps needed to produce the inset. It puts out the write
pulse, the readout pulse, and the vertical-shift pulse. It
insures that the two memory circuits are set alternately
for write-in and readout. It also must cope with the
different and constantly changing phases for the inset
and large-picture controls.

Control IC directs traffic

The inputs to the control circuit are the video and line
signals from the two transmitters for the channels being
received. Usually, the line frequencies of two TV stations
differ from each other by no more than 0.01 hertz. But
the circuitry works even when the frequency difference is
several hundred hertz, which can be the case if one of the
two signals is from a video-tape player.

To display the signal that is appearing as the inset
calls for an additional tuner, video i-f amplifier, and a
sync separator. Since a bandwidth of only 0.75 MHz and
simple transmission characteristics will do, both the
tuner and the i-f amplifier can be of simple design. The
small bandwidth requirement—0.75 MHz vs 3 MHz—

Electronics/September 1, 1977

comes from the readout rate’s being four times faster
than the write-in rate.

Pulses witk a short rise time and a peak-to-peak
amplitude of about 20 volts are needed to transport the
video information into the two analog memories.
However, the generators— actually start-stop oscilla-
tors—and drivers required for these pulses cannot be
integrated because of their excessive power dissipation.
Therefore, they are external to the two memory ICs.

Chassis in a chassis

To facilitate service and at the same time maintain the
set’s modular structure, the picture-in-a-picture circuitry
is mounted in a small auxiliary chassis (Fig. 4a). It fits
into the main chassis and connects by plug-in cables. The
small-picture chassis contains a stabilized power supply
that produces all essential operating voltages, making it
independent of the main chassis. It also incorporates
the inset’s tuner, i-f amplifier, and sync separator, as
well as the module containing the analog memory ics,
the control chip, and the peripheral pulse-driver circuitry
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4. Chassis in a chassis. The inset picture comes from a separate small chassis (a), containing its own power supply. a tuner, i-f amplifier, and
sync separator, plus the plug-in module (b) that contains the two memories, controller, and peripherals.

(Fig. 4b). The picture-in-a-picture chassis is shiclded to

prevent stray radiation from the drivers. Large-picture
reception also is possible with the inset module of Fig.
4b removed from the set.

Selecting two channels

The picture-in-a-picture circuitry is being introduced
in Grundig's top-of-the-line models. These scts have
electronic tuners with memory that can hold as many as
16 channel numbers. Direct recall of the stored channel
numbers is by 16 of the set’s 26-command infrared
remote-control unit. A key on the hand-held transmitter
(Fig. 5) sclects these channels. There are cight addi-
tional memory positions for channel numbers for the
insct picture.

There are two keys on the remote-control transmitter,
one for the large picture only and the other for the
combination. The same two kevs are used to switch
sequentially through the programs shown in the small
picture.

A three-digit light-emitting-diode display shows both
channels selected. When the set is turned on, the large
picture is automatically set to the first channel, but with
no small picture shown on the screen. The viewer then
may select a channel for the small picture. If the eight
memory positions for the inset picture are not all used,
the channel-switching sequence may be made shorter,
which speeds up channel-access time. O
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5. Double selector. Grundig's IR remote-control transmitter can
select as many as 16 large picture and eight inset picture channels.
The viewer may select only the large picture or may shift back and
forth between the large and small pictures.
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Engineer’s notebook

Expanded test inputs increase
4004 processor capability

by Robert F. Starr
Shell Oil Company, New Orleans, La.

Although it was the first commercial microprocessor, the
4004 is still useful in many control and data-acquisition
systems, especially those using binary-coded-decimal
data, for which its 4-bit word is a convenient match. To
increase its usefulness, a simple and inexpensive multi-
plexing circuit can furnish the equivalent of an interrupt
feature by gating up to seven extra inputs to the 4004’s
test port.

The desired test signal can be selected by means of the

designate-command-line instruction (DCL) sets the bina-
ry code at the CM outputs to select one of eight random-
access memories. But here the instruction selects lines T
through T,.

The cM signals trigger their respective 74123 mono-
stable multivibrators. The multivibrators drive the 74151
multiplexer, which routes the desired input line to the
test port.

The duration of the signal generated by the one-shots
is slightly greater than one instruction cycle (10.8 micro-
seconds) to ensure that they may be retriggered. Thus,
true logic signals will be generated on the multiplexer’s
select lines, making operation more stable. In some
cases, it may be necessary to insert a no-operation
instruction after the bcL command to allow the outputs
of the one-shot to settle before the software attempts to
check the status of the test line.

The circuit can be built for a few dollars. For the

4004’s three cM output lines. As generally used, the added flexibility it provides, it is well worth it. O
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Expanded test capacity. Multiplexed test lines increase usefulness of 4-bit 4004 microprocessor. Selection of test lines T,—T, is
accomplished by software. One-shots are retriggerable, transform processor's pulse output to true logic signal for selecting multiplexer lines.

Wideband preamp and LSI pair
form high-quality counter

by James A. Mears
Dallas, Texas

108

A carefully designed preamplifier, when combined with
two new large-scale-integrated circuits, forms a high-
performance, low-cost frequency counter with a typical
response of 5 megahertz. Among this counter’s many
desirable qualities are a high input impedance through-
out the frequency-measuring range, a frequency
response that can be extended to 30 MHz, a single voltage
supply and, if the displays are powered separately, a low
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power drain that allows battery operation.

As the figure shows, the input signal is applied to the
2N3819 field-effect transistor through a frequency-
compensated attenuator. The combination of the FET
and attenuator produces an input impedance of |
megohm from 0 to 30 MHz. The input circuit is protected
from overdrive by the 1N914 diode. Q, is a current-
biased source follower, providing high input impedance,
low output impedance, and high stability even at low
power-supply voltages.

The amplified signal is applied to the cascode ampli-
fier composed of Q3 and Q;. The operating (bias) point
is Q; is adjustable over a 1-volt range, so that the
triggering voltage may be properly set even with noise
present on the input signal. The signal is then introduced
to the Schmitt trigger composed of Q. and Q.. The
circuit has a fixed hysteresis determined by the
TIL209A light-emitting diode (the LED acts as a low-
voltage zener), which makes triggering precise even with
slowly varying waveforms. This output signal, which will

T 5V
L L L 0.1 uF
N9 14 3 > 6.8 kQ $180Q 56003 56k 1kQS 36200
1 3
47 pF
1% FILM
INPUT 01uF | 100k 2N3819 TIL209A
e t lm;‘,m SENSITIVITY
= 5pF 10uF
1 J
i 1MQZ 1
" 1% FILM
j 33k
NOTES: Y, = 655360 MHz, 32 pF LOAD, 0.005% TOLERANCE ~ ~
Q54 — Qyp = CA3046 TRANSISTOR ARRAY 58 1-7
5 i 1 28
v 2], lcM7208 @ %gI\;TLREODL
§ 3 26
ke 3 51k £51kQ 1 e f ~ )
) $3 N— 5§ s
opisPLaY N 6)¢ i
. ReseT |2 9 1P r-l
GATE == 3 ==
MULTIPLEX :1 100 k2 2 22 o 150 Q. ' '
= | i, |
5 10 -
1CM 7207 L ySTORE COMMON
6 12 RIS CATHODE
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Y1 131 GaTE bF—
+—il . 4 fpeser MULTIPLEXE> )
P C
1 o o |
2 pF |y 00ps  20us l
A 8- RANGE
I [:50 pF :Es oF s,-l RESET
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1. Frequency counter. A well-designed front end and two LSl circuits permit realization of a high-performance, low-cost frequency counter.

The counter’s frequency response is 5 MHz, but can be expanded to 30 MHz. Total cost is $50, half that of competitive units.

ONE-SHOT ~ ONE-SHOT
1CM 7208 1CM 7208
ELECTRICAL il | r 100ps |—e— 100us
INPUT cgggﬁn — N . L
COUNTER
eNo | > i et | N | 17 | z
END 2
+V
—l_ 14 14
MECHANICAL S
INPUT £ e
{a) (b} OSCILLATOR

2, Easily adaptable. A slight modification to the input circuit makes it absolutely versatile. The circuit can be configured to monitor the

number of electrical or mechanical events () or as a period counter (b) for measuring input cycle duration or the time between events.
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Engineers

Techpol

leqage

Ampex, headquartered on the San Francis-
co Peninsula, is the company that “invent-
ed” the magnetic recording industry.

The technology pioneered by Ampex
over three decades has affected many
aspects of our modern lifestyles, and
has established Ampex as a leader in
magnetic recording. Our continued ef-
fort in developing new technology has
always been the key to our leadership. Right now
our Advanced Technology, Data Products and
Audio-Video Systems Divisions are embarking on
several new programs, To insure the success of
these programs we are seeking innovative
graduate engineers with experience in the fields
listed below.

Opportunities like this don’t happen very often. But
they’re happening at Ampex now.

Advanced Technology
Division

* electron beam and optical recording
magnetic recording

tape or film handling

servos

high-bit rate digital circuit design
optics

signal analysis

pattern recognition

high frequency circuit
communications theory

Data Products Division

* circuit/systems design of very high-bit rate
systems

[

ical

i%r3
Decades!

* disk read/write systems and equalizing systems
for tape recorders

* codes for magnetic recording

* precision servo systems for both linear po-
sitioners and rotating systems

* mechanical design of high precision systems in
disk recorders and in longitudinal, helical and
transverse scan tape recorders

Audio-Video Systems
Division

analog videotape signal systems
digital video signal processing

servo systems

videotape editing

professional audio recorders

head technology

TV cameras

If you think you have something valuable to offer
in any of these or closely related areas, and if you
would like to join some of America’s most talented
engineers, please send your resume or a lefter out-
lining your qualifications to: Ampex Corporation,
ATTN: Corporate Staffing Manager. Building 2,
2655 Bay Road, Redwood City, CA 94063. Or you
can send us this coupon and we'll get back to
you. We are an equal opportunity employer m/f.
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Manager Corporate Staffing
AMPEX Corporation

Building 2, 2655 Bay Road
Redwood City, CA 94063
Dept. 4

Name
Address
City, State, Zip
Phone

Occupation

Years of Experience
Employer
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be counted by the Intersil ICM7208, has a duty cycle of
approximately 50%.

The ICM7208 contains a seven-decade counter, a
display multiplexer, a seven-segment decoder, and digit
and segment drivers. Additional circuits within the 7208
serve to blank the display, reset the counter inhibit input,
and switch the display on and off. The device can count
to 5 MHz, and the circuit draws only 1 milliampere or so
at 5 v. A companion device, the ICM7207, supplies a
crystal-controlled time base and other signals for multi-
plexing the display and controlling the sampling interval
of the 7208.

The output frequency of the crystal-controlled oscil-
lator is reduced to 1.6 kilohertz by the 7207 in order to
multiplex the seven-segment LED display. The 7207 is
also configured to produced a gate signal of 20 or 200
microseconds for the 7208 counter. This count window is
switch-selectable. Leading-zero blanking and an on/off

switch for the display are provideq for energy conserva-
tion.

The circuit may be simply reconfigured as a period of
event counter, as shown in Fig. 2. Additional divider
stages at the counter’s input and control-signal channels
may be used to expand the range of the counter to 30
MHzZ.

This counter compares favorably with other designs.
Its sensitivity at 0.1 MHz is 50 millivolts, decreasing to
200 myv at 30 MHz. The current drain is 21 milliamperes
at 5 v, neglecting the LED displays. Total cost for this
circuit is less than $50; a transistor-transistor-logic
frequency counter would cost twice as much and might
dissipate as much as 40 times the power. Commercially
available units cost $200 to $300. O

Engineer's notebook is a regular feature in Electronics. We invite readers to submit original
design shortcuts, calculation aids, measurement and test techniques, and other ideas for
saving engineering time or cost. We'll pay $50 for each item published.

Bias-current network improves
sample-and-hold response

by H. F. Nissink
Physics Department, University of Tasmania, Hobart, Australia

A compensating bias-current network greatly enhances
the voltage-holding quality of a sample-and-hold circuit.
Connected to the noninverting port of the operational
amplifier, the network detects and restores the charge
lost by the hold capacitor.

As shown in the figure, an input signal is sampled at
the NF510 transmission gate by a pulse from switching
transistor Q,. The sampled voltage appears across C
almost instantaneously and should be stored indefinitely.
However, there is a small loss of charge with time
because of voltage drift at the op-amp output. The drift
is due to the op amp’s minute bias current, which flows
into the inverting input. This current lowers the output
voltage and thus the voltage across C.

However, because the bias currents flowing at both
inputs of the op amp are approximately equal in magni-
tude (although opposite in polarity) over a wide range of
input voltages, circuitry added to the inputs can
compensate for the bias-current flow. Specifically, if C,
is made equal to C, each port will look out onto an
identical circuit. Thus small changes in the bias current
at the inverting port, which removes charge from C, will
be countered by like changes in the current at the
noninverting port, which charges C,, and the op amp’s
input offset voltage will be minimized.

Of course, because of the inherent properties of the op
amp, the magnitude of the input currents cannot
continue to increase for a constant output voltage. A
condition will therefore eventually occur in which the
current at the inverting pott will exceed the current at
the noninverting port, and the output voltage will fall.

The circuit has a hold time—arbitrarily defined as the
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Charge restorer. Sample-and-hold response is improved if charge
lost by hold capacitor C is replaced. Voltage change across capac-
itor due to op amp’s inverting-port bias current is cancelled by
compensating network. Droop rate, only 100 millivolts per 10-minute
period, may be improved if capacitors C and C, are matched.

time in which the output voltage decays by 100 milli-
volts —of approximately 4 minutes with the values shown
and about 10 minutes if both capacitors are doubled in
value. The decay is independent of the magnitude or
polarity of the input voltage. 0O
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Standard
coming for

phase-angle meters

Stringing together
program cards
for the SR-52

Die swaging
cuts cost of

electronic hardware
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It’s news to try
to checkmate
a computer

Engineer’s newsletter

Anyone shopping for a phase-angle meter should be aware that the
National Bureau of Standards at present has no standard to which phase-
angle measurements can be referred. But the NBs is working on one. Now
in its laboratory in Gaithersburg, Md., is a phase standard that covers
frequencies of up to 50 kilohertz, producing two sinusoidal signals with a
phase difference accurate to within 0.01°. Built around Fairchild Semi-
conductor’s 9405 bit-slice microprocessor family, the instrument creates
the phase difference digitally and then calculates the sinusoidal waveshapes
with known phase difference. But it probably won’t be ready for use in
calibration for another 6 to 12 months.

Here’s another trick from Frederic N. Fish II1 of Tempe, Ariz., for Texas
Instruments’ SR-52 calculator —the card reader may be activated under
program control without halting program execution. Pressing 2nd READ
during the learn mode enters code 96 into program memory. When this
code is reached during program execution, the card reader is activated, the
new program is entered from one side of the card, and program execution
in the new program begins at the step that contained the read code in the
previous program. This means that you can even string cards together
(using small pieces of clear tape on the top surface) to make programs of
indefinite length. Be sure to pay careful attention to which side of the card
is being read, and you may have to provide some manual assistance to
orient the cards properly.

Automatic screw machines usually turn out those small close-tolerance
metal parts that are essential elements of a number of electronic compo-
nents and interconnections — the pins for printed circuits and sockets, reeds
for reed switches, connector parts, tips for patchcord sockets and plugs, as
well as header pins and wire-wrap pins. But a little-known metal-working
process called automatic die swaging could make them for as little as one
tenth the price, producing as many as 600 parts a minute or even more.
For instance, pc pins costing $22 per 1,000 on an automatic screw
machine could be made for about $2 per 1,000 with automatic swaging.
Die swaging involves hammering a part into form by means of a series of
contouring die cavities —so metal is moved, rather than removed, to shape
the part. Round wire yields solid parts, while strip metal yields tubular
components. At present, only three companies do this work: Auto-Swage
Products of Shelton, Conn., Bead Chain Manufacturing of Bridgeport,
Conn., and Ball Chain Manufacturing of Mount Vernon, N. Y.

If you’re a chess enthusiast and eager either to play against a computer or
write chess programs for it, you'll be interested in a newsletter just started
by Douglas Penrod of Santa Barbara, Calif. Patterned after the papers put
out by many computer hobbyist clubs, the Computer Chess Newsletter
depends heavily on reader contributions. Editor Penrod welcomes tutorial-
type articles that probe the philosophy and implementation of chess
programming, news reports, book reviews, information on available
programs, and records of titillating games played against a computer or
between computers. For a sample issue, send 75 cents to Penrod at: 1445
La Cima Rd., Santa Barbara, Calif. 93101. Lucinda Mattera
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NEW GARRY SBC 80/10 UNIVERSAL MICRO-
PROCESSOR WIRE-WRAP INTERFACE BOARD

Garry Manufacturing Com-
pany now has available their
new SBC 80 10 Universal
Microprocessor Interface
Board designed to plug di-
rectly into the Intel SBC
604 Modular Cardcage/Back-
plane bus system with power
interface connections for =5 and *12 volts dc.

The Garry SBC 80/10 Universal Wire-Wrap board pro-
vides 38 columns of 44 low-profile socket terminals per
column, with alternate rows of committed ground and volt-
age wire-wrap terminations. The P/N EP 272-38-15 inter-
face board will accommodate up 10 95 16-position 1.C.
chips or an equivalent mix of 14. 16, 18, 22. 24, 28 or
40-position 1.C. chips.

For complete information concerning the SBC 80/10
and other Universal Microprocessor/Minicomputer Wire-
Wrap Interface boards. please contact Garry Manufacturing
Company. 1010 Jersey Avenue. New Brunswick. NJ 08902,
201-545-2424.

Use Reader Service Card number.

NEW SERIES OF SOCKETS FOR PACKAGING
8,14, 16, AND 18 CONTACT DIPs

Has approved MIL-Spec 5-83734

A new series of packaging
sockets that accommodate 8.
14, 16. and 18 contact DIPs,
aswell as round-lead ICs with
0.016 10 0.020 inch diameter
wires is now available from
Garry Manufacturing Com-
pany of New Brunswick. NJ.
The new sockets have an ultra-low profile. for the most
compact packaging of components.

The insulating bodies of these parts are of SE-O Grade
Valox: the individual socket terminals are in two pre-
cision-machined pieces. The inner contact is gold-plated
beryllium copper. The outer contact is brass. available in a
variety of platings. including gold and tin. Both printed-
circuit bifurcated and wire-wrappable terminations (pins)
are offered: the ends are closed to eliminate danger of
solder or flux wicking.

The new DIP sockets are available off-the-shelf.

For complete information contact Garry Manufacturing
Company. 1010 Jerscy Avenue. New Brunswick. NJ 08902,
201-545-2424.

Use Reader Service Card number.

MULTI-UNIVERSAL HIGH-DENSITY
WIRE-WRAPPABLE PACKAGING PANELS

Anew line of Multi-Universal
High-Density wire-wrappable
packaging panels. particular-
ly suitable for use in micro-
processor and digital-circuit

—— applications. is now available
T from the maker. Garry Manu-
E facturing Co.. of New Bruns-

wick. NJ.

These universal panels will accommodate:
-100-inch spacing (SIP) Single-in-line packages
-300-inch spacing (DIP) Dual-in-line packages
A00-inch spacing (4K Ram) Memory packages
.500-inch spacing (UART)
-600-inch spacing (LS1) Large Scale Integrated Circuits
Designated the MU Series. the new packaging panels
are available with 18 columns of 55 terminals per column.
as plug-in modules P/N EP '80-158/55-15 or they can be
manufactured to a customer’s individual “slot” require-
ments. These panels are available in two to four weeks.
For complete information contact Garry Manufacturing
Company. 1010 Jersey Avenue. New Brunswick. NJ (089032.
201-545-2424.
Use Reader Service Card number.
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We justgot
Mary Smith out of
abumwrap.

We gave Mary a pluggable Wire Wrap* board that
worked at a very reasonabie price. Get all the facts
on our line of packaging panels as well as our line of
other high quality, low cost products. I.C. sockets,
adapter headers, microprocessor boards, racks,
cable assemblies. and much more.

Call or write Garry for the name and address of
your nearest distributor or factory representative.

Garry Manufacturing, 1010 Jersey Avenue, New
Brunswick, New Jersey 08902. (201) 545-2424.

*Registered trademark of Gardner-Denver Co.

We won't pin abum wrap on you.

Manufacturing Co '
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You Don't Have

To Beg, Borrow
Or Buy...
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Rent'em From GE

Short or long-term instrument rentals give and one of them is near you. In addition to
you flexibility and economy. maintaining our Rental Inventory, they can

GE has over 9,000 instruments available for  also repair and calibrate your own equipment.
immediate shipment: aTek Scopes oBiddle Don't borrow someone else’s GE Rental
Megger Insulation Testers aH-P Signal Catalog. Call collect (548) 372-9900 oOr your
Generators o Honeywell Oscillographs nearest Sales/Service Center
o Complete Data Systems o Esterline Angus

Recorders aGE Chart Recorders aModems (((Q“iCK‘fQﬂta'@
oCommunication Terminals . . .all calibrated
to the manufacturer's specs InﬁI'IIMQI“S

We have over 100 Sales/Service Centers,

GENERAL D) ELECTRIC

ALA. BIRMINGHAM(215) 925-3104 @ ARIZ. PHOENIX (602) 278-8515 or 8516, TUCSON {602) 294-3139 » CAL. LOS ANGELES (213% 642.5350, SAN FRANCISCO (415) 436-9260 « COL.
DENVER (303) 371-1260 « CONN. SOUTHINGTON (203) 621-4059 ® FLA. JACKSONVILLE (904) 751-0610 « GA. ATLANTA (404) 457-5563 ® ILL. CHICAGO (219) 933 4500 ® IND. INDIAN-
APOLIS (317) 639-1565  KY. LOUISVILLE (502) 452-3311  LA. NEW ORLEANS (504) 367-6528 « MD. BALTIMORE (301) 332-4700 » MASS. BOSTON (617) 396-9600 Ext. 160, SPRING-
FIELD {413) 781-1111 « MICH. DETROIT {313) 285-6700 Ext. 208 « MINN. MINNEAPOLIS (612) 522-4396 « MO. KANSAS CITY (816) 231-4377, ST. LOUIS (314) 965-7115 @ N.J. CLIFTON
{201)471-6556 « N.Y. BUFFALO (716) 876-1200, SCHENECTADY (518) 385-2195 @ N.Y.C. CLIFTON, N.J.{201)471-6556  N.C. CHARLOTTE (704) 525-0311 « OH. CINCINNATI (513) 874-
8512, CLEVELAND (216) 523-6382, TOLEDO (419) 691-3501  OR. PORTLAND (503) 221-5101 « PA. PHILADELPHIA (609) 424-4450, PITTSBURGH (412) 462-7400 ® TEX. DALLAS (214) 357-

7341, HOUSTON (713) 672-3570 ® VA, RICHMOND (804) 2326733  WASH. SEATTLE (206} 854-0211 « W.V. CHARLESTON (304) 345-0920  WISC. MILWAUKEE (414) 744.0110 »
PUERTO RICO PONCE (809) 843-4225
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New products__

12-bit data system goes hybrid

Using thin-film technology, Datel is first to put a self-contained
12-bit acquisition system in an IC-like package

by Lawrence Curran, Boston bureau manager

Much smaller than equivalent mod-
ular products yet about the same in
performance, a multichannel data-
acquisition system developed by Da-
tel Systems Inc. is the first of its
kind in hybrid form. It comes in a
package that is compatible with inte-
grated circuits.

The thin-film device has two
versions: the HDAS-16, offering
single-ended input channels, and the
HDAS-8, with eight differential
input channels [Electronics, Aug. 18,
p. 35]. Both are complete 12-bit
data-acquisition systems in 62-pin
metal packages measuring 2.3 by 1.4
by 0.24 inches, and both offer a
combined acquisition and conversion
time of 20 microseconds for a
throughput rate of 50 kilohertz.

Eugene Zuch, product marketing
manager at Datel, says that is prob-
ably the fastest speed of any unit
that includes a built-in instrumenta-
tion amplifier. This amplifier pro-
vides gains that are programmable
from 1 to 1,000 by means of a single
resistor—a feature that Datel engi-
neers say will make the units useful
in low-level signal interfacing appli-
cations with bridge circuits, trans-
ducers, strain gauges, thermocou-
ples, and so on. With these products,
Zuch sees Datel challenging mod-
ular data-acquisition systems on
price, performance, and especially
size. At the same time, he says,
*“these hybrid products represent a
clear emphasis on staying well ahead
of what the monolithic houses can
do.”

At gains of 1 to 10, root-mean-
square input noise is less than 0.1
least significant bit and throughput
is 50 kHz; at a gain of 100, root-
mean-square input noise is less than
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0.16 LsB and throughput is 20 kHz.
Throughput drops to 2.4 kHz, with
rms noise less than 0.5 LsB, at a gain
of 1,000. The slower throughputs are
attributable to the longer settling
times of the instrumentation ampli-
fier at higher gains.

Apart from the amplifier, the
data-acquisition system includes a
complementary - metal - oxide-
semiconductor multiplexer, a 10-volt
buffered reference, a sample-and-
hold circuit, the 12-bit analog-to-
digital converter, a multiplex address
register, and digital control logic.
These circuits are grouped in two
interconnecting substrates.

The 10-v reference can be used
also for external circuitry—to drive
a bridge circuit, say, or provide
power to a transducer or operational
amplifier. The sample-and-hold cir-
cuit includes its own MOS capacitor,
“which means that the user doesn’t
need an external capacitor to im-
prove the droop and linearity of his
system,” Zuch points out.

Besides noise and throughputs,

-

a SYSTEMS,INC.
DATA ACQUISITION SYSTEM
HDAS-16MC

MADE IN USA

other important specifications of the
HDAS hybrids are: input resistance
of 100 megohoms, maximum input
bias current of 200 picoamperes, and
input offset drift of 10 microvolts per
°C times the gain. Maximum error
at a 50-kHz throughput is £ 1 least
significant bit after calibration,
which is done using external gain
and offset-adjustment trimming po-
tentiometers.

Power requirements for the hybrid
devices are 15 v dc and +5 v dc
at a total consumption of 2.8 watts.
Models HDAS-16MC and HDAS-
8MC operate from 0 to +70° C, and
are priced at $295. The range from
—25" to +85° C is covered by the
HDAS-16MR and HDAS-8MR,
selling for $395, and the range from
—55" to +100° C calls for the
HDAS-6MM and HDAS-8§MM,
priced at $695. Delivery time is eight
weeks. The units will be shown in
Datel’s Wescon booth 29,

Datel Systems Inc., 1020 Turnpike St.,

Canton, Mass., 02021, Phone Eugene Zuch
at (617) 828-8000 [338]
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New products

Digital tester gets it all together

Field-service instrument for computer mainframes and peripherals

combines versatile multimeter with counter/timer and logic indicator

by Stephen E. Scrupski, Instrumentation Editor

Already a leader in high-quality
portable service oscilloscopes, Tek-
tronix is aiming to meet other needs
of the service technician with its
model 851 digital tester, a combined
digital multimeter, counter, and
logic-state indicator. Measuring
voltage, resistance, time, tempera-
ture, and logic states, and perform-
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ing gated counting, the 851 is
intended not only for servicing
digital logic, but for maintenance of
the electromechanical portions of the
digital peripherals, such as disk and
tape drives and printers.

According to Ted Janus, market-
ing program manager for the 851,
the instrument allows the on-site
service technician to restore service
about 90% to 95% of the time, the
remaining problems being referred
back to product specialists. He
points out, too, that many on-site
repairs involve alignment, adjust-
ment, and electromechanical troub-
leshooting as well as electronic main-
tenance and repair—hence the com-
bined digital and analog functions in
the 851.

The instrument measures the fol-
lowing:
® Voltage: five ranges of dc volts
from 2 volts to 500 volts full scale;
four ranges of ac volts from 2 volts

to 350 volts full scale.

® Resistance: seven ranges from 200
ohms to 50 megohms full scale.

® Temperature: —55° to 150°C.

® Peak volts: 30 v.

® Frequency: four ranges from 100
kilohertz to 35 megahertz full scale.
® Time: five ranges from 1 millisec-
ond to 10 seconds full scale.

® Counting: 99,999 counts.

Logic-state indicators can be used
to probe for signal activity, and to
track down faulty devices, the unit
counts digital transitions in a meth-
od resembling signature analysis.
For this purpose, the schematic must
first have been annotated with the
number of transitions that should
occur at each test point, and the
equipment must be driven with a
standard input signal. The techni-
cian then checks the number of tran-
sitions at each test point and traces
any error back through the circuit
until he finds a faulty component.

The 851 can even measure tran-
sition times between two logic levels,
doing so from high to low or vice
versa at the flip of a slope switch.
Both the high and low thresholds are
adjustable from —30 v to 30 v, and
the control has a preset position for
transistor-transistor-logic levels.

The 851°s self-test feature allows
the user to plug the probes into a
receptacle, step through the func-
tions with the front panel switch, and
check that the display shows the
reading correct for each properly
operating function. The unit also
checks line voltage directly from the
socket into which it is plugged, so no
probing of the lines is required.

Price of the 851 is $1,995.

Tektronix Inc., P. O. Box 500, Beaverton,
Ore. 97007 [339]
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YOU CHOOSE

o T e e

_Data Type Lengths (bits) 1,8,16
Instruction Word Length (blts) 16 16,32, 48
General Purpose Registers B : )

Hardware Index Registers

_Maximum Memory Available (KB) 64 56
Durectly Addressable Memory(KB)
Automatic Interrupt Vectoring N/A srzandardi
-Panty ' - o Optional VA

Cycle Time {nanoseconds) 800

_I_'I__-«Im

_8KB Processor $2600 N/A L

16KB Processor $3200 $3795 —
32KB Processor $4400 $4995
Multipy/Divide Hardware $1400 $1820 N

Interdata’s 6/16 Not only do we cost less than the Nova 3/4 and the
wins the battle PDP-11/04, we have more features. Just compare: 16
general purpose registers on the 6/16 to simplify pro-
of the specs. gramming and reduce fetches . . . only 4 inthe Nova and
8 in the 11/04; 15 hardware index registers on the 6/16
against 2 for the Nova and 8 for the 11/04; 64 KB of directly
addressabte memory instead of just 2 KB for the Nova 3/4
and 56 KB for the PDP11/04.

What's more; all these hardware features enhance the
nimble 6/16's performance. lts cycle time is only 600
nanoseconds, compared to 800 for the Nova and 725 for
the 11/04.

Interdata’'s comprehensive software drives this powerful
hardware full out.You get the field- proven OS/16 MT2, a
real-time, multi-tasking operating system providing in-
stantaneous response to events, while allowing the user to
minimize memory by storing non-critical functions on
disks. And the 6/16 can be programmed in your choice of
FORTRAN, BASIC or MACRO CAL.

All this and save money too, as much as one-third less
than a PDP-11/04 and substantially less on aNova 3/4 . . .
with OEM discounts saving even more.

Get the whole story. Just fill in the coupon or call (201) 229-4040

Send me 1977 specs on your Model 6/16 E-9

NAME S
COMPANY
ADDRESS

[ I 2 — —

. J
INTERIDATAS

A UNIT 6OOF

PERKIN-ELMER DATA SYSTEMS
Oceanport, New Jersey 07757, U.S.A.
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BUSS
ELECTRONIC FUSES.

Nearly every type of fuse and fuse holder you need to protect electronic
circuits and devices you can get from us, easy. For example, Buss”
Semiconductor Fuses; 700 volts, with extremely low i?t and Ip let-thru

values. TRON' Rectifier Fuses, ¥ to 1,000 amps, up to 600 volts.
Fusetron® dual-element time-delay fuses. Buss quick-acting glass tube
fuses. Buss signal-indicating, alarm-activating fuses. TRON sub-
miniature pigtail fuses. Buss sub-miniature GMW fuses. Buss
telecommunications fuses. Buss military fuses. And
Buss fuse holders and fuse blocks. Get your
hands on exactly what you want. Write us now.
Ask for Buss Bulletin SFB.

a McGraw-Edison Company Division
Earth City. Missouri 63045

7 3AL Y ' |
| : 3
WE MA

0 GET YOUR HAND
MR WANE

)
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New products

Goodbye to TV sync controls

Inexpensive IC combines with precision ceramic resonator
to make vertical and horizontal hold controls unnecessary

by Bernard Cole, San Francisco bureau manager

By combining a linear integrated-
injection-logic circuit with a preci-
sion ceramic resonator, engineers at
National Semiconductor Corp. may
well have sounded the knell for hori-
zontal and vertical hold controls on
television sets, as well as for factory
adjustments of these functions. The
circuit, designated the LM 1880, de-
rives both horizontal and vertical
oscillator signals from the same on-
chip oscillator—a 503.5-kilohertz
circuit controlled by the ceramic
resonator.

Because the resonator is a highly
accurate component, the horizontal-
scan frequency derived from it is
guaranteed to be within 184 hertz of
the desired 15.734-kHz horizontal-
scan rate. Since the oscillator is a
voltage-controlled unit that forms
part of a phase-locked loop with a
pull-in range of 600 Hz, the lockup is
assured when the sync signal trans-
mitted by the television station is
received. The TV’s vertical frequency
is produced with similar precision, so
it can be easily injection-locked over
the frequency range from 57.63 to
61.22 Hz—again making lockup a
certainty. Thus the TV manufacturer
has no need to provide adjustments
of the oscillator’s free-running fre-
quency, either as a factory preset or
as a customer control.

In most existing Tv sets the
vertical and horizontal oscillators
are not only less accurate, they are
also independent of each other. Typi-
cally, their frequencies are set by LC
or RC circuits. More modern sets
use a phase-locked loop to control
the horizontal frequency, but the
oscillator still requires at least a
factory preset adjustment.

The heart of the LMI1880 is a

Electronics/September 1, 1977

precision voltage-controlled oscilla-
tor that works with a model EX-
1028 ceramic resonator made by
MuRata Corp. of America, Rock-
mart, Ga. Resonator frequency is
503.5 kHz *2 kHz. The circuit
divides the vco signal by 32 to
produce a predriver output locked to
the negative sync input by means of
an on-chip phase detector.

The vertical output ramp is injec-
tion-locked by a sync pulse con-
trolled by a selective gate. Con-
nected to a 546-element counter, the
gate opens after the S14th count and
waits for a sync pulse. If none arrives
by the 546th count, an automatic
reset occurs and a vertical output
pulse is generated.

The analog portions of the chip,
which make up about 40% of the

total, include the vco and the phase
detector and are fabricated using a
standard linear process. The rest of
the chip— principally the countdown
circuitry—is implemented in 12L.
The device also includes a voltage
regulator to provide a stable 8.75
volts and circuitry to generate a
pulse centered on the chroma burst.
Available now in sample quanti-
ties, the LM 1880 replaces four to six
discrete devices, a phase-locked-loop
integrated circuit, two potentiome-
ters, and various passive compo-
nents, according to product market-
ing manager Charles Smaltz. Smaltz
expects the circuit to sell for less
than $1 in large quantities.
National Semiconductor Corp., 2900 Semi-
conductor Dr., Santa Clara, Calif. 95051

[340]

e
5

X
‘0

o
S
3
>
e
&
%S
o

N
S
o5
3
X
5%

SR

A -

3
RS
X2

-

-

&S

“’
o0
e le

S
5
%S

-

XS
OS5
‘O’.
Q¢S
o0
o
S
SN
2

.
o
o~
S
S
-

RS
b \'.
PSS
D%
RSO

>
3
1
[

&

-l
o

o
o~

o
Yo
%S

119




High Voltage
Praducts

SILICON RECTIFIERS

ACTUAL SIZE

VOLTAGE MULTIPLIERS

>

ONE HALF a
ACTUAL SIZE

POWER SUPPLIES

“MINIATURIZATION™ is
our speciaity

e Custom design

® “In-house” capability

® MIL approved facilities

® Hi reliability

TYPICAL APPLICATIONS
Militarye Industrial
Commercial
CRTse PMTse SITs
I-SITse LLLTVe Lasers
Image Intensifiers
Detectors
Electrostatic Applications

) |
2

sﬂ Write for new catalog
: or call
ERIE TECHNOLOGICAL PRODUCTS, INC.

ERIE. PENNSYLVANIA 16501
(613) 392-2581

Circle 164 on reader service card

New products

Instruments
3'.-digit meter
resolves 10 uV

DMM with $295 price tag
can measure resistance
down to 10 milliohms

Calling it the most sophisticated
instrument in its class, Ballantine
Laboratories Inc. will introduce at
Wescon its $295 model 3028B, a
3'4-digit multimeter. The meter is
root-mean-square-responding on its
ac ranges, and on its lowest voltage
range of 20 millivolts full scale, it
has a resolution of 10 microvolts.

“It’s a 3'»-digit meter that thinks
like a 4'%~-digit instrument,” says
Fred Katzmann, Ballantine Labs’
president, citing its 10 uV resolution.
Katzmann says many things went
into obtaining the better resolu-
tion—better stability in the refer-
ence-voltage source and power sup-
ply, careful ground layouts, and the
use of a metallized plastic case,
which, Katzmann says, “keeps the
effects of noise down, so the last
digit doesn’t ramble on the lowest
range.”

As an ohmmeter, it can detect
resistance down to 10 milliohms,
which is useful for such measure-
ments as printed-circuit-board
traces,

transformer coil windings,

and contact resistance. The ohmme-
ter circuit has high- and low-voltage
modes for making measurements in
circuits containing semiconductor
devices and for performing diode
checks, plus a front-panel zero
adjust to compensate for lead resist-
ance.

The meter is fully protected
against continuous overloads up to
1,200 volts on any ac or dc voltage
range and up to 285 v dc plus ac rms
on any ohms range. Overload is
signaled by a flashing display, and
recovery is automatic when the over-
load is removed. All current ranges
are protected by a fast-acting circuit
breaker that is resettable by a push
button on the front panel. The meter
has a one-year calibration cycle and
a mean time between failures in
excess of 18,000 hours.

Push-button controls permit mea-
surements covering 35 ranges: ac/dc
voltages from 10 uv to 1,200 v in 6
ranges; ac/dc current from 10 nano-
amperes to 2 amperes in 6 ranges;
resistance from 10 milliohms to 20
megohms in 11 ranges. Automatic
polarity indication with a plus or
minus sign is standard for all dc
functions.

In its ac voltage and current
modes, the DMM provides rms
response for waveforms that have up
to 10% distortion and crest factors of
1.2 to 1.6, covering frequencies from
15 hertz to 110 kilohertz, and is
usable to frequencies higher than
200 kHz.

The Model 3028B pDMM weighs 2
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Here’s technical achievement for you...
better living for you and your family.

We're particularly anxious to meet you if
you're a circuit-design, packing and mechan-
ical, or software engineer—or a specialist in
electron optics, vacuum technology, or ma-
terials and processing. But whatever your
technical strengths, if roil-up-the-sleeves en-
gineering appeals to you, we’d like to hear
from you,

At Tektronix you’ll find an eavironment that
emphasizes the individual, and his personal
contribution to technical development—by
working on projects, not writing about them.
Your work will benefit advanced engineering
throughout the world. Personal professional
growth comes from working with first-rate

For Technical Data citcle 121 on Reader Service Card

people who are experienced in developing
state-of-the-art instrumentation, components,
and cevices.

All Tektronix R & D—financed entirely from
our annual sales of approximately $360 mil-
lion—is directed toward commercial prod-
ucts. Our community is prosperous, with a
stability ot employment not typical of every
industrial eenter.

Tektronix is located just outside of Port-
land, one of the nation’s most liveable cities.
We live in a green land. Mt. Hood and winter
sports ére a short drive to the east—the Pa-
cific Ocean is just beyond the forested Coast
Range to the west.

If you're seeking technical advancement and
better living for you and your family, write
to us.

An equal opportunity employer.

Tektronix Professional Placement,
Tektronix, Inc.

P.O. Box 500E, Beaverton, Oregon 97077
Please send me an application form.

Name
Address
City
State Zip
E
Tektronix
COMMITTED TO EXCELLENCE

For Demonstration circle 166 on Reader Service Card



How to defend against attack by air,

Series 1 panel sealed lighted pushbuttons are qual-
ified unci)er MIL—-5—-22885.

[N

FW solid state self-contained proximity controls
provide high reliability and long life.

A -,-u nnn

U pond o b

Y/.N-J L ‘
|

%ﬂel sealed solid state keyboards in a variet
| anmrdys. | {

TL toggles offer environment-pr fiig a
many circuit options. TW prg¥ides switchin
versatility in a smaller size.

/ 1
tches are en
s hermetic
stands extr

SE and XE miniature basic
ment-proof. HM version provi
ing and larger-sized H']Q wi
temperatures.

EN is environment-proof limit switc
of actuators, circuitnies, and electrica#tratings
is hermetically-sealed version.



ea or dusit.

or use in extraordinary con-
litions, MICRO SWITCH
builds some pretty extraor-
linary devices. Sealed to
eep the environment out
1d keep on working in a
ide variety of aerospace,
ansportation, ordnance and
arine uses.

Uses where they simply
an't afford to fail.

HE and HM switches
ffer true hermetic sealing,
ith metal-to-metal, glass-to-
etal construction.

There's the FW solid
ate proximity control for
igh reliability in severe en-
ironments. For high tem-
erature uses up to +1,000°F,
ere’s the HT line. The SE
nd XE basic switches are
e smallest environment-
roof basic switches offered
y MICRO SWITCH.

MICRO SWITCH also
akes toggles with a variety
f locking configurations

d different-shaped levers,

icluding colored tab levers.
tegrated Wire Termination

stem is also available.
And there’s also a com-
ete line of Series 1 lighted
shbuttons. They're built to
st hundreds of thousands of
erations, and offer round
square buttons, momen-
ry or alternate action and
blid state options.
Every bit as rugged as
e buttons, switches and
ggles, MICRO SWITCH
yboards offer panel sealing
us solid state Hall-effect
chnology for reliability.
MICRO SWITCH will
ovide you with factory—
ined field engineers for
pplication assistance and a
twork of Authorized Dis-
butors for local availability.
pr complete information,
ite us for details or call
5/2.35-6600.

ICRO SWITCH

FREEPORT. ILLINOIS 61032

DIVISION OF HONEYWELL

CH products are av
rough Honeywell In

Néw p;oducts

pounds, 7 ounces (with batteries
41b., 1 0z.), and measures 8'4 by 2%
by 8'/is inches.

Ballantine Laboratories Inc., P. O. Box 97,
Boonton, N.J. 07005. Phone (201) 355-
0900 [351)

$29 panel meter
resolves 3'/2 digits

Only $29 each in hundreds ($35
each for one to nine), the model
DM-3100L is a compact digital
panel meter with differential inputs
and autozeroing. The 3'A-digit
(2,000-count) instrument covers the
range from —1.999 volts dc to 1.999
v dc with a2 maximum error of 0.2%
of reading + 1 count at 25°C.
Maximum temperature drift of gain
is 0.01%/°C. The meter has an input
impedance in excess of 100 meg-
ohms and can tolerate a continuous
overvoltage of 150 v and an inter-
mittent overvoltage of up to 300 v.
Commom-mode rejection ratio is 80
decibels from dc to 60 hertz with a
1-kilohm source imbalance. The
instrument uses half-inch light-emit-

ting-diode displays.

Datel Systems Inc., 1020 Turnpike St.,
Canton, Mass. 02021. Phone Gene Murphy
at (617) 828-8000, Ext. 141 [354]

Digital thermometer
sells for $98
Digital thermometers for industrial

use generally sell for $200 or more.
But the first product from a new

company sells for $98, complete with
probe and five AA batteries.

Robert Mulcahy, a partner in
Resistive Network Inc., says the
model - 05 is intended for such jobs
as finding hot spots in circuits and
measuring the boiling point of
solvents in degreasing operations. It
is accurate to within 2°F over its
range of —67°F to 185°F.

The thermometer provides rela-
tively fast readings, with a time
constant of less than 3 seconds in
stirred oil. The display, which is
updated every 0.2 second, is a 0.43-
inch light-emitting-diode type that

Resistive
Network
model -05

can be read easily at 20 feet. Dimen-
sions of the unit are 4.4 by 2.4 by 1.2
in. It comes with a standard 6-in.
probe and 4 feet of cable terminated
in a phonograph plug. For remote
measurement, an audio patch cord
may be added to a maximum over-
all length of 100 feet.

Other models are available with
ranges up to 212°F and accuracies to
within I°F. .
Resistive Network Inc., 294 Broadway, Cam-
bridge, Mass. 02139. Phone Robert Muicahy
at (617) 547-4711 [353)

Chart recorder ignores
battery-voltage changes

A battery-powered chart recorder
designed to be built into portable
instrumentation is not affected by
changes in battery voltage from a
peak of 13.9 volts to a low of 10.5 v
(almost depleted). Weighing only 4
pounds, the 102 XLA DCH is a
single-channel instrument having a
position-feedback galvanometer with
a maximum over-all error of 0.5% of
full scale. Chart movement is held to
within 2% of the set speed.

Aimed principally at medical-elec-
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ELIMINATE NOISE
PROBLEMS WITH DELTEC’S -

COMPUTER

New products

OELTEG

5 KVA FOR LESS THAN $1,500

Only One Computer Power Conditioner Eliminates All Noise Problems.

Noise on a computer power line causes data and memory loss as well as
mysterious crashes and errors. This noise can pass through voltage reg- |
ulators and dedicated power lines.

Deltec DLC Series computer power conditioners eliminate noise and
regulation problems. Unique shielding provides 120 dB (1,000,000:1)
reduction for: Transients—Voltage Spikes—Ground Loops—Line Noise
caused by RFI or EMI (radiated noise).

The DLC regulates voltage within 3% over a 30% input voltage range.

1200VA - 30KVA 12
9KVA - SOKVA 3@

DELTEC, 980 Buenos Ave., D E L T E C ’
San Diego, CA 92110

Phone (714) 275-1331 CORPORATION

tronic applications, the recorder
meets the frequency-response speci-
fications of the American Heart
‘ Association. It has a 50-millimeter-
" wide channel across which it writes
with a heated stylus. The 102 XLA
DCH measures 4 by 6 by 6.25 inches
and sells for $425. Delivery time is
30 days.
Astro-Med, Atlan-Tol Industrial Park, West
Warwick, R 1. 02893. Phone (401) 828-4000
[355)

RANGES:

10-MHz logic-state analyzer
offers powerful triggering

Circle 124 on reader service card

—— - - — o

@r LARGEST RADAR INVENTORY IN THE WORLD

It is hard to program many logic

[
|
SYSTEMS & AUTOTRACK ANTENNA SCR-584 TRACKING SYSTEMS inei
fHprt N AR v o il T analyzers so that they can get inside
AN/ALT.6.7-8 360 deg AZ 210 dog EL. | mil, occuracy. Misile vel. X BAND NIKE AJAWHERCULES nested loops. But the triggering
AN-APG-32 o (gtes. Appcyne'costio . giandle Up X BAND HI-RES MONOPULSE MOD tV Q
ANPAPG S) to 20 f1. dish. Compl. control chassis. ALSO in stock X BAND GCA PAR Il controls on the model 1610A logic-
ol 10 cm. von mounted rad. system. Conicol scan. PPl
i - - b L4 b 4 ’ X BAND FI NT - 1 1
N a2 61, dish. 300 pg. insh. bk, on radar. $50. N EANDIA R tot2s0 Ky M3 \ state analyzer deal with this and
AN/APN-169 X BAND MOBILE 40 KW AN MPQ-29 i
AN/APQ-50 RF SOURCES X BAND BEACON 100W AN/DPN-62_ other p.r;)blems by aIIOmeg the user
AN/APQ-55 S BAND 10’ DISH 500 KW AN/MPQ- 18 cify
AN APS.20 17-27 KHz 200 W CW S BAND 250 KW AN/MPQ-10A 59 Specily a Sequence ot up . Sevel
AN APS-31A LIRI0 K ¢ KW W $ BAND 250 KW AN/MPS-9 i 32-bit words as a trigger condition.
ANAPS.42.-4 - .
AnArso 421 MHz 40 KW CW S T Furthermore, each word in the
AN/ASE.4/9 24.350 MHz 100 W CW KU BAND AIRBORNE 135 KW B-58 2
AN/CPS.68 80-240 MHz 500 W 25 uS X BAND WEATHER 250 KW AN/CPS-9 sequence may be repeated up to
AN/CPE.S 175225 MHz 300 KW 1, 20 uS X BAND WEATHER 40 KW AN/SPN-$ .
AN/DPN-32 200-2000 MHz 40 W CW X BAND 7 KW AN/TPS21 | 65,536 times. The delay feature of
ANFPS-6-8 210-225 MHz 1 MW 5 uS X BAND CW DOPPLER AN/PPS-9/12 2
AN/FPS-14.18 385575 MHz 1.5 KW CW C BAND HGT FOR | MW TPS-37 | many other analyzers is thus seen to
"20. 400-700 MHz 1 KW .03 DC C BAND 285 KW AN/SPS-58/D
et 950-1500 MHz | KW .06 DC S BAND HEIGHT FINDER 5 MW AN/FPS.6 ’ be a degenerate two-word sequence
FRT. 900-1040 MHz 5-10 KW .006 DC S BAND COHERENT 1 MW AN/FPS-18 ] 1 ] ]
L D SO SOOIk 2 s S BAND 1 NIKE AIALHERC in whxchdthe first word is the tnggyer
; .5:9.0 GHz 150 W CW ND 40° ANTENNA 500 KW AN/FPS-75 i .
ANGPA-126 Sogch: v ew N yird o - el el word and the second word is a don’t
ANIMPG.29 7-2.9GHz 1 MW 14§ UHE 1 MW HELIHUT TPS-28 care repeated N times.
AKIMPSETS 3.5 GHz 1 MW 1.3 08 .
ANMPX7 C BAND TRACKER | Capable of capturing 10-mega-
AN/MSQ-1A Pwr: 1.5 MW, Ronge: 250 miles.
AN'SPA-4A Recv: paramp. Display: 5" “A" scopes.
AN/SPA-8 10" dish with linear or circ. polarization.
AN/SPN-5
AN/SPS-58 SPARE PARTS IN STOCK
::“::sv}bfc Nike Agox, Hercules, M-33, MPS-19, TPS-1D,
ANIT'N -12 17 15.5-17.5 GHz 135 KW .33-1-3 uS TPS-10D, FPS-6, FPS-8, SCR-584, HIPAR,
ARTPSTIBNE 24/ GHz 40 KW 15 uS UPX-6, TPN-12.17, PAR Il, UPA-35, GPG-1,
ANRTESE0D 35 GHz 100 KW 1 uS MPS-9. FPS-18, FRC-39. Many mote, write. ‘
ANTPS-28 MODULATORS
SEND FOR FREE 22 PAGE CATALOG
rleges 25 KW 5.5 KV 4.5 A; .0025 DC | el
NTPS-37 144 KW 12KV 12 A; 001 DC [ B a%¢ 8
250 KW 16 KV 16 A; .002 DC caEs - 8
405 KW 20 KV 20 A; .1 DC (OO a ()

AN/UPX.
AN'UPX-14
HIPAR

SCR-584

500 KW 22 KV 28 A; .001 DC
1 MW 25 KV 40 A; .002 DC
3 MW 50 KV 60 A; 30 uS

10 MW 76 KV 135 A; .001 DC
66 MW 160 KV 400 A; .00

124 Circle 168 on reader service card

2 Lake Avenue Ext., Danbury, CT. 06810
(203) 792-6666 © Telex 962444

Electronics/September 1, 1977



hertz data, the 1610A can be
programmed in binary, octal, deci-
mal, and hexadecimal formats. It
stores 64 32-bit words of which 20
can be seen at one time. Two control
keys allow the user to roll the display
to see all of the words.

Other features of the analyzer are
a trace-compare mode in which one
full trace is stored for comparison
with a later one, timing capability in
which the time between events is
measured and displayed, and a
threshold-adjustment scheme that
divides the 32-bit data input into
four 8-bit groups, each of which can
be set to a different threshold. The
1610A sells for $9,500 and has a
delivery time of six weeks.
Hewlett-Packard Co., 1501 Page Mill Rd.,
Palo Alto, Calif. 94304 [356])

fr———

| ~TOPICS

& "y

-3 nNte

United Systems Corp., Dayton,
| Ohio, has reduced the price of its
DigiTec 8320 time interval count-
er to $4,500. The unit has a
single-shot resolution of 1 nano-
second and can resolve 1 pico-
' second in its time-interval aver-

aging mode. . . .Dana Laborato-
| ries Inc., Irvine, Calif., has
added four options to its model
9000 microprocessing coun-
‘ ter/timer: selective gate control,
' synchronous window combined

with selective gate control, pulse-
parameter measurement capabil-
ity, and remote programming.
...Analog Devices Inc., Nor-
wood, Mass,, has cut the prices
‘ of its 4%.-digit panel meters by
10% to 20% while reducing many
other second-generation DPM
| prices. Some 4%-digit units are
| now only 2% to 3% more expen-
| sive than their 3'/x-digit equiva-
| lents. ...Pbl Electro-Optics
Inc., New London, N.H., has
| introduced its model RP-800
‘ fiber-optic reflectance photome-
| ter for the monitoring and mea-
| surement of relative reflectance
| and relative spectral reflectance.
| The $795 instrument uses a bifur-
| cated light guide to take light to
and from the sample whose
reflectance is being measured.

N — -
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Be sure
you're using the most

up-to-date
GE miniature lamp
design data.

Out-of-date information could atfect your designs adversely and new
data on new lamps could lead the way to new ideas. Take a minute to
check the dates on these seven catalogs be sure you've
got the most up-to-date information at your fingertips, and help you
pick the best GE miniature lamps for each of your design needs.

e All catalogs are free. e Data and information is current.
e Organized for quick, easy, accurate reference. e Saves you valuable time.

o« :
Wedge
- | -
¥ s
e
#3-5257-R #3-7070 #3-5259R2

Miniature Lamps
Revised April, 1977, Features al-
most 100 new lamps not previously
listed; covers almost 600 lamps,
40 pages.

All-Glass Wedge Base Lamps
Revised March, 1977. Contalns all
specifications and data for 11
newest wedge base lamps plus
revised drawings and engineering
specifications on the full line.

Halogen-Cycle Lamps
Revised April, 19;7. The 12 pages
feature greatly expanded data in-
cluding [arep specifications, char-
acteristics, design considerations
and selection guide.

- wr
e

= W Ar
E 99
s ‘;V
Lot & —
» 4 .'_ 44\‘—’.1—-&
ey “@_J
o e i

#3-6383
Farm Tractor Sealec Beam Lamps
Revised September, 1976. Four
ages feature the expanded line
arm equipment, Including dia-
grams of lamp beam patterns.

#3-6016
Sub-Miniature Lamps
Revised May, 1976. Includes latest
data on more than 194 lamps of Va*

diameter and smaller, 28 pages.

Form 5000
Miniature, Sealed Beam
and Glow Lamps

Revised February, 1976. Features
36 pages of technical lamp data
cavering 950 lamps, both miniature
and sealed beam. Lists lamps In
numerical order

To get your free GE lamp
catalogs today.

Call your local GE Miniature Lamp Products Dept.
Specialist. Or write: General Electric Miniature
Lamp Products Dept. #3382, Nela Park, Cleveland,
Ohio 44112.

GENERAL D ELECTRIC

_‘\t e

#3-5211
Sealed Beam Lamps
Revised September, 1975. Lists
electrical and physical specifica-
tions, applications and numerical
index in 16 pages.

Circle 125 on reader service card 125



New products

Semiconductors
Chip performs
error checks

10-MHz device uses on-board
ROM to implement most
common error-checking codes

An important factor in using com-
munications-oriented peripheral de-
vices or systems is the technique
available to check the data stream
for errors. While many of these
peripheral devices can handle one or
more protocols, they need external
circuitry to change cyclic-redundan-
cy-check error codes.

Fairchild Camera and Instrument
Corp. has developed a multipurpose
CRC generator/checker integrated
circuit that is capable of imple-
menting most of the common error-
checking codes, including synchro-
nous-data-link control, 6-bit bi-
synchronous, 8-bit bisynchronous,
and such specialized schemes as the
airline reservation system code. The
1C accomplishes the implementation
by a mask alteration of an on-chip
read-only memory.

Designated the 9411, the low-
power Schottky device operates at
speeds up to 10 megahertz and is
designed for use in disk storage
systems, digital cassette and car-
tridge systems, and general data
communications systems.

The 9411 is a programmable
device that operates on serial data
streams and provides a means of
detecting transmission errors. Ac-
cording to Krishna Rallapalli, ad-
vanced products manager at Fair-
child, it is designed to accommodate
eight 16-bit polynomial codes, and a
3-bit control input selects one of the
eight. The ROM decodes the selected
polynomial to establish the appro-
priate interconnections on an on-chip
16-bit register with a gating net-
work. Use of a ROM instead of hard-
wired decoding permits the device to
offer any other generator polynom-
ials by means of a simple change of

126

mask, Rallapalli points out.

The 9411 can be easily pro-
grammed to generate such numbers
as maximum-length pseudorandom
numbers using irreducible generator
polynomials, Rallapalli says. It han-
dles any polynomial up to the 16th
order. An error-detector circuit
monitors the register for all zero
conditions and automatic right-justi-
fication is incorporated for polynom-
ials of any order less than 16.

Cyclic checks are used with many
tape cassettes and cartridge systems,
Rallapalli points out. Most of these
units can read data in both the
forward and reverse directions.
However, if the same check circuitry
is used to validate data in both direc-
tions, invalid error indications occur.
To preclude this, the 9411 includes
codes for reverse checking, one for
the spLC code and another for the 8-
bit bisync code.

The 9411 is priced at $9 each in
quantities of a hundred and is avail-
able from stock.

Fairchild Camera and Instrument Corp., 464
Elis St., Mountain View, Calif. 94042 [411)

1,024-bit V-MOS RAM has
45-nanosecond access time

The S4015-3 1,024-by-1-bit static
random-access memory is the first
commercial RAM product of AMI’s
new V-groove metal-oxide-semicon-
ductor technology. As such it will
undoubtedly be subjected to ex-
tremely close scrutiny—even by us-
ers who are waiting for its 4,096-bit
successor to come along. Speed-
competitive with the bipolar Fair-
child 93415/25 and the n-MOs Intel
2115/25 rRAMs, the 45-nanosecond
memory has a decided price edge: it
is 36% cheaper than the Fairchild

o N P
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part and is priced more than 10%
below the Intel memory.

Key to the price-performance at-
tractiveness of the S4015-3 in par-
ticular and v-MOs devices in general
is their high circuit density, which
allows a much larger number of dice
per wafer than other MOS configura-
tions. In terms of chip size, the Fair-
child bipolar unit is 61% larger than
the AMI part, while the Intel memory
is 87% larger.

Before this year is out AMI expects
to add at least four more products to
its v-MOS line: a 30-ns version of the
present RAM, two 4,096-bit static
RAMs, and a 65,536-bit read-only
memory. The present product sells
for $6.20 each in hundreds.

American Microsystems Inc., 3800 Home-
stead Rd., Santa Clara, Calif. 95051. Phone
Tom Edel at (408) 246-0330 [413)

Monolithic v-f-v converter
goes up to 1 megahertz

The A-8404 is a monolithic voltage-
to-frequency and frequency-to-volt-
age converter with a maximum
frequency of 1 megahertz. Requiring
only six external passive compo-
nents, the device converts voltages
from 0 to 10 v into a pulse train with
a repetition rate proportional to the
voltage. Subject to the 10-v and
1-MHz maxima, transfer functions
can be tailored by selecting the
passive components suitably. The
A-8404 operates from a single supply
voltage in the range of 5 to 18 v dc.
It has a maximum nonlinearity of
0.4% at 1 MHz and offers the equiva-
lent of 8-bit accuracy. Housed in a
14-pin ceramic dual in-line package,
it sells for $12 in small quantities.
Intech/Function Modules Inc., 282 Brokaw
Rd., Santa Clara, Calif. 95050. Phone (408)
244-0500 [417)

MOS device performs SDLC

and other protocols
Designed to simplify the interfacing
of digital systems with synchronous

data-communications channels, the
SMC COM 5025 is a program-
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VECTOR-PAK ENCLOSURES

COLORFUL BEAUTY OUTSIDE — VERSATILE & ACCESSIBLE INSIDE

—BEST FROM EVERY ANGLE-

Beautiful and affordable cases, unmarred by screws
or fasteners. Instantly accessible interiors with slip
out covers. Optional ventilation, handles, stands,
slides and mounting holes. Recessed front and rear
panels. Styling, finish and details can be modified
to make the case uniquely yours. Low in cost.

Fully adjustable interior mounting systems for any
card, module or device within size limitations. Cards
or modules insert from front or rear, vertically,
horizontally, or top down. Circuit cards, modules,
guides, connectors, ribbon cables are available. Send
for catalog. Rugged—Reliable —Versatile

® 15 STANDARD SIZES, @ 11 COLORS IN TEXTURED VINYL OR ANODIZE
@11 STANDARD INTERIOR MOUNTING SYSTEMS, @ ONE WEEK DELIVERY IN STANDARD CASES

VECTOR ELECTRONIC COMPANY, INC., 12460 Gladstone Avenue, Sylmar, CA 91342, phone (213} 365-9661, twx 910-496-1439

530577

Visit us at Wescon Booth #'s 1535-1537
Circle 127 on reader service card

MINIATURE CERAMIC TRIMMERS TYPE
CO5: This new range of minawre ceramic disc
tnmmers has been designed to meet the require
ments of mechanical and electrical reliability when
the avalable space 1s minimal Smm in diameter
and 4 4mm maximum hesght they are designed for
apphcatons such as electronic clocks and watches
but, in addition, avalable for other ¢

I 4GRz) Capaci

MINIATURE UHF TRIMMER CAPACITORS
TYPE PTUITUT: This range of trimmers was first
developed for the UK (Il satellte The abiity of the
capactors 1o opefate over a wiae frequency range
enabies them 10 be used even wio the microwave
regon with complete contidence. (Acwal seff
resunance frequency at C max type PTUNZ i1s
range 0.29F to 3pF. Printed

uses. Ranges 0.9 to 25pF.

10mm AIR DIELECTRIC SOLID ELECTRODE
MINI TRIMMERS: This range of OXLEY sub
miniature ar dielectnc trimmer capacitors have
both stator and rotor assemblies machined from
sokd bar eliminating ‘practically ait soldered joints
Capacitance values from 2pF 1o 25pF.

ULVERSTON

SeethemonSTAND1016/8 WESCON

Oxley Incorporated rLaza suiTe 900, 3250 WILSHIRE BOULEVARD
LOS ANGELES, CALIFORNIA 90010. PHONE (213) 383-8270 TWX 1910 321-2903

WIINAE)) Oxley Developments Co. Ltd.

orcuit chassts, and strip line styles available,

of trimmer
capacitors

CUMBRIA - LA129QG - ENGLAND

CABLES OXLEY ULVERSTON - TELEX 65141 TELEPHONE 0229 52621

Circle 170 on reader service card

Yes we make all of these. ..

Crystals, ovénized oscillators, TCXO’s, VCXO's,
and a hybrid crystal oscillator only .200" high
in a frequency range of 2.5 KHz to 30 MHz.

No We don’t want to brag about our
capabilities, people, facilities, price or delivery . ..

Not Much

Call (913) 631-6700 or write P.O. Box 913,
Shawnee Mission, Kansas 66201.

Electronic Research Operations
Speidel Division of Textron Inc.

Speidel FEmRED

Circle 171 on reader service card 127



® 55.4% think that employers pract

contributions appropriately;

in San Francisco on November 8th, and

‘THE ELECTRONICS CONFERENCE .
ON MANAGING ENGINEERS | | Tie groving

motivating, training,

If you hire, fire, manage, motivate, train, or educate EEs,
here are some facts that you should know:

and utilizing the EE

ice age discrimination;

® 51.5% are only moderately satistied with their engineering careers;

® Over 45% said that their companies do not have adequate dual ladder systems for engineers
who prefer to stay in technical assignments;

® Fewer than half of those responding—45.3% —said that employers usually recognize engineering

® 49.4% feel underutilized in their present positions;
@ Many engineers believe that promotions are slow in coming.

These are just a few of the findings from the Electronics survey of engineers’ attitudes. Such career-oriented
attitudes will be analyzed at the Electronics Conference on Managing Engineers at the Fairmont Hotel

at the McGraw-Hill Corporate Headquarters in New York City

on November 15th. You can’t afford to miss the opportunity to learn more about the signiticant role
managers must play in successfully handling these emerging EE career problems.

Conference Program:

9:00-9:30 AM o Electronics Career View Survey

the engineering career, its satisfactions and
frustrations? What is the impact of the microproc

trends, both professional and technical?

10:00-11:00 AM e The Thompson-Dalton Study
of the Four Stages of Career Development

How can you educate management to include the
career in its planning?

11:00-1:00 PM e Coping with the problems
of education, motivation, and utilization of the EE

.

Among the speakers will be:
eJames D. Bruce, MIT ®Gene W. Dalton, Paul H. Thompson, Brigham Young University ®George Klemp, McBer and Co.
eJohn Porter, Lawrence Livermore Laboratory ®C.R.Wischmeyer, Bell Labs

Other speakers to be announced

stay up-to-date with current technologies—especially in
the field of microprocessors? Is there too much theory
and not enough practical application?

What are 1,300 electrical engineers’ attitudes toward Part Il: The corporate world: How do you deal with the

underutilized EE? The problem of career anxiety?
essor Career motivation? Is the ‘dual ladder’ a myth?

on the way EEs do their jobs? What are the future career — — i S

1:00-2:15 PM e Luncheon

2:30-5:30 PM e Is competency
assessment the wave of the future?

How do you get a company to recognize the problem of Is it possible to identify the successful performer? What
obsolescence—the corporation’s and the individual’'s? are the pros and cons? The alternatives?
What is the relationship between age and performance? -

EE’s 3:30-5:00 PM :Periormance_Apaaisal

Should performance appraisal become an integral part

of the career development program? Is forced turnover

an effective means of achieving high performance? Is it
possible to quantify performance so that the individual who

Part I: The academic world: Can engineering schools is of most value to the department receives the best salary?

Your registration fee includes the Efectronics 140-page survey of over 1,300 electrical engineers (the survey will not be
sold independently), and the magazine's three-part editorial analysis of the Career View Survey.

® 74% of 1,300 engineers surveyed this year by Electronics believe that electrical engineers in the next
decade will not attain the professional status of physicians or lawyers;

J

Send registration form to:

McGraw-Hill Conference & Seminar Group
1221 Avenue of the Americas—Room 3677
New York, New York 10020

(212) 997-4930

THE ELECTRONICS CONFERENCE ON MANAGING ENGINEERS
The growing challenge of motivating, training, and utilizing the EE

___New York, November 15, 1977, McGraw-Hill Corporate Headquarters

__Please send me further information
Conference fee: $250 Academic fee: $150

Name Company address_
Title—~~~ B Company telephone -
Company. R Signature _ L

Check one: Payment enclosed Please bill me directly Please bill company

E-1

1 Cancellation policy: Cancellations made less than seven days prior to the conference are subject to a $25 fee.You may, if you wish, send a substitute in your place.a
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New products
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mable, multiprotocol controller that
implements all major protocols in-
cluding bit-oriented types such as
SDLC, HDLC, and ADCCP and byte-
oriented types like Bisync and
DDCMP. The universal synchronous
receiver/transmitter is a 40-pin
monolithic device built with the
COPLAMOS n-channel silicon-gate
process. It operates at speeds up to 2
megabauds.

For bit-oriented protocols, the
COM 5025 provides bit stuffing and
stripping, automatic frame character
detection and generation, and resi-
due handling. For byte-oriented pro-
tocols, the unit features automatic
detection and generation of sync
characters. Options include error
checking, variable-length data, and
an idle mode to transmit flag or sync
characters or to mark the line. The
cost of a COM 5025 device with a
typical set of options is $61.40 in
quantities of 500 to 999.

Standard Microsystems Corp., 35 Marcus
Blvd., Hauppauge, N. Y. 11787. Phone (516)
273-3100 [418]

8-bit a-d converter
runs at 2.5 megahertz

Capable of completing an 8-bit
analog-to-digital conversion in only
400 nanoseconds, the TDC-1001J is
a monolithic bipolar device with an
input range of 0 to —0.5 volt. The
unit requires an external clock
signal, a voltage reference, and a
compensating capacitor. It needs
nine clock periods per conversion at
a typical clock rate of 22.5 mega-
hertz. All output bits are available
one clock period after a status line
indicates “ready to convert.” There
are no missing codes. Accurate to
within half a least significant bit, the
TDC-1001J sells for $175 in lots of

Electronics/September 1, 1977

RELIABILITY

IS ALWAYS THERE WITH

ELORG RESISTORS

complying in full with MEC Standards
by dimensions, ratings and tolerances.

THE WIDE RANGE OF ABOVE 50 TYPES
OF FIXED AND VARIABLE WIRE AND NON-WIRE
RESISTORS including

4
B S2-331 Compact Metal-Film Resistors (0.25 W and 0.5 W
dissipation, with maximum temperature factor of
500x10-6 1/°C).
Packed in adhesive tape and babbins. Color markings.

M VS-0.125b Carbon Resistors, with mean temperature
factor of 1400x 10-6 1/°C.
Packed in adhesive tape and bobbins. Color markings.

B S55-5 Mini-Size Wire Resistors, with temperature factor
of 1..1.5x10-4 1/°C.

8 Thermoresistaors.
B Photoresistors.
M Varistors.

DISPLAYED BY ELORG AT “WESCON-77”
INTERNATIONAL ELECTRONICS’ EXHIBITION
IN SAN FRANCISCO,

September 19 to 21,1977
Booth No 1062

WELCOME!
ELORE

32/34 Smolenskaya-Sennaya
121200 Moscow

USSR

Tel. 251-39-46, Telex 7586

Circle 129 on reader service card
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New products

100 to 999 units. A similar unit with
a l-microsecond conversion time—
the TDC-1002J —sells for $75 in the
same quantities. Both have a de-
livery time of 60 days or less,
depending on quality.

TRW LSI Products (E2/9085), One Space
Park, Redondo Beach, Calif. 90278. Phone
william Koral at (213) 535-1831 [414]

Tl adds low-power and
low-noise bi-FET op amps

Texas Instruments has expanded its
line of bi-FET op amps by adding
two new series: the low-power
TL061 and low-noise TLO71. The

A case for
your better mousetrap.

equipment on the inside.

Both cases are available for two-week delivery in a wide

variety of sizes.

Ask for a free demonstration. This is one trap you'll be

ZERO

We make you look good.

glad you fell into.

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

Call Me, I'm Interested circle 130

on your product. It really is a
better mousetrap. It solves a real
need and it's the best there is. Put it in a case that says
The Best loud and clear. A Zero Centurion Elite™ case.

The Centurion Elite is recognized all over the world as the
premium case for technical equipment. Not just because
it looks impressive —but because it gives your instrumentation
all the protection and security of a portable vault.

if you'd like to take recognition one step in a different
direction, there’s also the Centurion Logolite™ case. The
Logolite is an economical case that allows you to display your
embossed logo on the outside while protecting your

You've worked hard

Mail Catalog circle 173

three units in the TLO61 series draw
a maximum of 0.2 milliampere per
amplifier; they feature a slew rate of
3.5 volts per microsecond. The four
members of the TLO71 family have a
noise level of 18 nv per foot Hz.
Texas Instruments Inc., Inquiry Answering
Service, P. 0. Box 5012, M/S 308 (Attn:
TLO61 and TLO71), Dallas, Texas 75222
(415]

[TTTTTOPICS T
| sSemiconductors

. Supertex Inc., Sunnyvale,
Calif., is offering a family of p-
channel and n-channel enhance-
ment-mode V-groove power
metal-oxide-semiconductor field-
effect transistors. The n-channel
devices have ratings from 45
volts at 1 ampere to 60 V at 2 A;
the p-channel units have the
same voltage ratings but typically
only half the current. In thou-
sands, prices range from 59
cents for n-channel dice to $3.63
| for a p-channel unit in a TO-3
can.. . .Meanwhile, Siliconix Inc.,
Santa Clara, Calif.,, has up-
graded its Mospower line of
V-MOS devices. The new 2N6657
and 2N6660, which are meant to
replace the VMP 1 and VMP 2,
respectively, contain an on-chip
gate-protection zener and are |
therefore totally monolithic. The
earlier units had a separate zener
chip mounted in the package with
the V-MOS chip. In addition the
new transistors have lower input
currents and lower on-state re-
| sistances than their predeces-
sors: 100 nanoamperes vs 500
ns, and 2.5 ohms maximum vs
3.0 ohms maximum.. . .Texas In-
struments Inc., Dallas, Texas,
has developed a new type of
monolithic analog-to-digital con-
verter. Called the TL505, the unit
is meant to be used with micro-
processors similar to TlI's
TMS1000 series. Analog ele-
ments in the TL505 include an op
amp, a comparator, a voltage
reference, analog switches, and
switch drivers. Logic for the dual-
slope conversion is performed by
the associated microprocessor,
or it can be implemented with
discrete components. The con-
verter is $3.90 each in hundreds.
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settings 1s less than an haur from Santa Rosa.

1. Majestic -edwuods, largest living things 2. The countrysiae. 3. Clusters-of Cabernet Sauvignon. 4. Downtown Duncan's Mill. 5. Sading on San Francisco Bay. The farthest of these

....
by

We'll let you work in Santa Rosa.
We'll let you live in paradise.

This is not a travel advertisement.
It is an invitation to engineers to
consider what surelv must be a
unique opportunity —the pursuit
of a career with a high technology
optics company situated in one of
man’s more favored spots.

Santa Rosa. Who could ask
for anything more?
LutherBurbank came to Santa Rosa
because the climate was ideal for
developing and growing the most
fantastic variety of fruits and flow-
ers the world has ever seen. Jack
London came to Santa Rosa to write
novels of high adventure from his
“Wolf’s Lair.” Charles Schulz came
to Santa Rosa to create “Peanuts.
Our President came %0 Santa Rosa
to found OCLI because that’s
where he wanted to live.

Santa Rosa basks in the California
sun just an hour’s drive from San
Francisco. It is the wine country.
It is the redwoed country. It is the
flower country. It is the country of
wild blackberries and Gravenstein

”

OCL

Electronics /September 1, 1677

apples and Santa Rosa plums. It is
where you would want your chil-
dren to grow up.

Here the air is clean and the people
are friendly. The open spaces are
all around—hills and meadows
and vineyards and orchards.

OCLI. High technology

in the country.

OCLI—Optical Coating Labora-
tory, Inc.—came to Santa Rosa in
1951 because the founder of the
company would live nowhere else.
Not surprisingly, some very tal-
ented people wanted to live there,
too, and today, OCLI has grown to
be the dominant company in opti-
cal coating. Its technical products
help man solve the mysteries of
outer space. Its commercial prod-
ucts help man make photocopies
and phctographs. Its technological
lead in the industry is generally
recognized as commanding.

Its list of firsts in commercial
roducts, in aerospace research, in
ight filters, in laser technology, in

OPTICAL COATING
LABORATORY, INC.
An Equal Opportunity Employer M/F.

solar energy could only have been
achieved by highly talented, moti-
vated technical professionals liv-
ing and working in an environ-
ment that is, in a word, ideal.

You can share in this enterprise.
Because of its success, OCLI needs
more good technical professionals.
Electrical engineers. Mechanical
engineers. Process engineers.
Sales engineers. Program mana-
gers. Physicists. Chemists. Expe-
rienced people and beginners.

OCLI wants people who are happy
with their current job, but who can
recognize a truly superior oppor-
tunity. People who want to work
for the leading optical coating
company. People who want to live
in Santa Rosa.

Since such people—people like
vou—probably have no need for a
resumé, all we ask is that you send
us a friendly letter telling us about
your abilities. Write to P> D. Lang,
OCLI, 2789 Giffen Avenue, Santa
Rosa, CA 94501. Please do it now.
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New products

Packaging & production
Thermal unit
tests die bonds

Tester measures transient
thermal response to check
transistor-substrate bonds

A die attachment evaluator from a
California firm, Sage Enterprises
Inc., uses the transient thermal
response of a chip to check the
quality of the bond between an npn
bipolar transistor die and the sub-
strate to which it is attached.

According to Bernard Siegal of
Sage Enterprises, voids in the bond
between the semiconductor chip and
the device package header are often
difficult to detect by the traditional
technique, thermal resistance test-
ing, but are readily sensed by the
transient-thermal-response tech-
nique of the DAE 200.

With the new method, the device
under test is heated by a single pulse
of power that is made slightly wider
than the thermal time constant of
the semiconductor chip. Since this
constant is usually several orders of
magnitude less than that of the
package, a pulse of the proper width
will heat only the chip and the chip-
to-package interface. Thus the chip’s

temperature rise will be determined
mainly by the chip size and the die-
attach voids, not by the package as a
whole. Because of the consistency of
the temperature constant from chip
to chip of a given device type, this
method is useful for comparing
different die-attachment procedures,
the company points out.

To sense chip temperature, the
DAE 200 uses the forward voltage
temperature characteristics of a pn
junction under constant current con-
ditions. After heating the device with
a single-shot power pulse, the instru-
ment computes and displays the
change in the base-emitter voltage,
which is directly proportional to the
junction temperature rise.

By comparing readings on differ-
ent devices, says Siegal, it is possible
with the DAE 200 to screen out
potentially defective and unreliable
units in a very quick and nondestruc-
tive manner.

- Available 60 to 90 days after
receipt of order, the DAE 200 is
priced at $5,150 each.

Sage Enterprises Inc., 1080 Linda Vista Ave.,
Mountain View, Calif. 94040 [391]

Dry plasma etcher
includes optical monitor
A new dry plasma etcher with a pre-

heated chamber and an automated,
sequential, de-scum and etching cy-

O AYTACHMENT EVALUATON B AL 300 .

132

cle also features a novel photocell
detector for monitoring the etching
process and determining when it is
completed. The optical subsystem
lets the operator determine when the
reaction is complete regardless of
changes in plasma conditions, start-
ing temperature, layer thickness,
layer composition, batch size, and
wafer spacing. In this way the model
421 avoids under-etching or over-
etching and keeps rework to a mini-
mum. The unit can etch silicon
nitride, polysilicon, tantalum, tanta-
lum nitride, tungsten, titanium-tung-
sten barrier metal, and molybdenum.
It has a capacity of 50 4-inch wafers.
Tegal Corp., 860 Wharf St., Richmond, Calif.
94804. Phone (415) 232-1757 [395]

Solderless terminal strips
mount on pc boards

The TS series of terminal strips for
printed-circuit boards uses screw-
activated clamps to provide solder-

less termination of wire leads. Avail-
able with 4, 8, or 12 positions, the
strips are made of polyamide with
silver-plated brass contacts. Wire
sizes from 14 to 30 AWG can be
accommodated.

0. K. Machine and Tool Corp., 3455 Conner
St., Bronx, N.Y. 10475. Phone (212) 994-
6600 [397]

Front-loading receptacles
ease test-probe insertion

Four new front-loading receptacles
designed to function with all Ostby
and Barton snap-in unpluggable test
probes make it easy to change and
replace the probes in a wide variety
of situations. Included in the new
group are solder-cup, crimp-type,

Electronics/September 1, 1977




wrapped-wire, and male-pin models.
The solder-cup and crimp-type units
are available in press-fit and ce-
mented-in versions.

Ostby and Barton Co., 487 Jefferson Bivd.,
Warwick, R. |. 02886. Phone (401) 739-7310
(396]

Tiny connectors are
less than /16 inch thick

Four connectors, with two, three,
four, and six contacts, consist of a
male plug and a female receptacle
both less than Yie inch thick. The
plugs and receptacles are respec-
tively Y& in. and '4 in. high, while
lengths range from '%4 in. to % in.
The connectors are already finding
wide application in medical equip-
ment, hearing aids, transducers, and
high-density assemblies. They are
made of gold-plated brass pins and
sockets mounted in a high-tempera-
ture thermoplastic body. Prices
range from $1.25 each in singles
down to 25 cents each in thousands.
Delivery is from stock to two weeks.
Microtech Inc., 1420 Conchester Highway,
Boothwyn, Pa. 19061. Phone Howard W.
Peterson at (215) 459-3566 [393]

Computerized system tests
analog and digital circuits

Capable of performing both static
and dynamic functional tests on
analog, digital, and mixed circuitry,
the GR 1796 computer-controlled
test system can check and trouble-
shoot printed-circuit boards, subas-

Electronics /September 1, 1977

1977Answer Book.
It makes your
job easier. $25.
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WHAT?”
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THEIR NEAREST | (0ot iectory
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DISTRIBUTORS?”
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| Electronics Buyers' Guide :_‘!‘ |
| 1221Avenue of the Americas Jole |
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$25 (USA and Canada only, elsewhere send $35). Full money
l back guarantee if returned within 10 days.
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RELIABILITY

IS ALWAYS THERE WITH

ELORG CAPACITORS

complying in full with MEC Standards

A BROAD CHOICE OF ABOVE 40 TYPES
including

l K10-78 Ceramic Capacitors (22 to 47,000 pf)
rated for voltages up to 50V

B Electrolytic Capacitors

B Oxide-Semiconductor Capacitors

B Film-Capacitors

DISPLAYED BY ELORG AT “WESCON-77”

IN SAN FRANCISCO,

September 19 to 21,1977

Booth No 1062

WELCOME!
ELORG

32/34 Smolenskaya-Sennaya
121200 Moscow

USSR

Tel. 251-39-46, Telex 7586

J

by ratings, temperature factors and tolerances.

INTERNATIONAL ELECTRONICS’ EXHIBITION

Circle 134 on reader service card

New products

semblies, and complete assemblies.
The system employs a high-speed
controller with dedicated memory
for each driver-sensor pin to provide
the megahertz rates needed to test
dynamic logic. Among the special
features of the new system is a
digital input/output electronics
package that can switch rapidly
from drive to sense while synchro-
nizing itself with the unit under test.
The digital 170 unit operates through
a universal scanner that allows both
digital and analog driving and mea-
suring capability at each 1/0 pin.
The GR 1796 is fully compatible
with GenRad’s CAPS VIII diag-
nostic software.

GenRad Inc.,, 300 Baker Ave., Concord,
Mass. 01742. Phone R.T. Szpila at (617)
369-8770, Ext. 117 [394]

Unit measures line and gap
widths on IC photomasks

Claimed to be more accurate and
repeatable than filar and image-
shearing devices, the model LWM
MicroRuler measures line widths
and gap widths on photomasks used
in the manufacture of integrated
circuits. It is accurate to within 1
microinch and has a resolution of 0.1
win. To use the MicroRuler, the
operator places two cursors on a
cathode-ray-tube display over the
edges of the line or gap to be
measured. Precise placement is not
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critical, as the machine will auto-
matically find the exact position of
the line or gap edge and will then
measure and display the width
directly on the CRT screen. The
model LWM sells for $25,000.

Florod Corp., 3341 West El Segundo Bivd.,
Hawthorne, Calif. 90250. Phone Marty
Compton at (213) 679-8201 [398]

Sputtering unit also heats,
evaporates, and etches

The 1VI 5500 Model 4619 sput-
tering deposition facility is capable
of sequentially or simultaneously
depositing material from up to five
sources. It also has provision for
preheating substrates, for sputter
etching them, and for sequential
evaporation of materials that are not
readily sputtered.

The model 3619 can handle large
quantities of 2-, 3-, 4-, and 5-inch
wafers—of both round and square
shape. Its working height is about 3
feet, making it extremely easy to
load and unload.

International Vacuum Inc., Oak Street, Pem-
broke, Mass. 02359. Phone (617) 826-3195
[399]

TOPICS
Packaging

A P Products Inc., Painesville, |
Ohio, is now molding its Great \(
Jumpers socket terminations with
a plastic that meets Underwriters
Laboratories standard 94V-0 for
flammability. There is no change
in price. . .. Elfab Corp., Dallas,
Texas, has introduced a new
type of backpanel for low-voltage
or high-current applications.
Called the PWR-Pac System, the |
panels consist of as many as ‘
eight planes of circuitry with

insulated solid-copper sheets be-

tween them. They are recom- |
mended for use in logic circuitry I
where voltage control is critical.

... Stevens Products Inc., East ‘
Orange, N.J., is now able to |
produce pilot-run quantities of |
coil bobbins that operate at |
temperatures up to 180°C. ‘
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| What good isa
Micro-Computer
if you can’t make it work?

Startup time on micro-computers
can be a real problem. We know
that. That's why we’ve developed
The Mini-Micro-Designer. The first
complete package of hardware,

All with one purpose: to speed
microprocessor system design.

How? By providing the only
microprocessor test and develop-
ment system with solderless
breadboarding capabilities. At its
heart: the 8080A processor chip,
providing all signal functions. A
panel that monitors the address

N

A G U T G Ul O G ol e

Los Angeles, Calhf Dayton, Ohio vancouver

(213) 377-0975 (513) 222-0011 British Columbia
San Francisco, Calif Philadelphia, Pa (604) 687-2621
(415) 961-2828 (215) 723-8733 .
Woodbridge, Conn Dallas, Texas = [
(203) 397-1461 (214) 328-5484 Ll
Denver, Colorado Fairfax, Virginia

(303) 534-1356 (703) 273-1803

Orlando, Florida Seattle, Washington

(305) 351-1841 (206) 938-4166

Chicago, llinois

(312) 956-8090 Canada

Kansas City, Kansas Edmonton, Alberta

(913) 649-8952 (403) 455-4122

New York, N.Y
(201) 467-8585
Syracuse, N.Y.
(315) 699-2651

’
'
.

software and educational materials.

l!l:l® E&L INSTRUMENTS, INC.
61 First Street, Derby, Conn. 06418
(203) 735-8774 Telex No. 96 3536

Authorized Stocking Representatives

Winnipeg, Manitoba
(204) 774-6286
or 772-9295

See us at the WESCON Show. Booth #1625-27
Circle 135 on reader service card

and data busses of the micro-
processor and allows data I/O
with or without an asynchronous
terminal. And the Bugbook V, E&L’s
innovative approach to self-
teaching micro-electronics.

So experiment. Design. Test.
Because now there’s a system
that's caught up with imagination.
The Mini-Micro-Designer from E&L
Instruments. $422.50 suggested
U.S.A.resale price. Contact your
local representative listed below.
OEM and educational discounts
available.

L R E T R T R IS

“LIGHTNING STRIKES TWICE.” WE BUILD
HIGH POWER PULSE GENERATORS.

. — |

We build a complete line of high power pulse
generators that provide radiated or magnetic
power-line interference. Our standard gener-
ators can produce various combinations of the
following:

O >31 kW peak power (1 > 40 kV peak voltage
O >750 A peak current 0 <7ns to 345ns rise
and fall times (0 <25 ns to > 10ms pulse widths
O One shots to MHz PRF's

@ velonex

560 Robert Avenue
Santa Clara, Ca 95050
(408) 244-7370

e

o
1.

Circle 216 on reader service card 135



New products

Subassemblies
4-decade d-a unit
sells for $99

Thin-film hybrid
converter designed
as feedback element

Users of high-resolution, tracking
analog-to-digital converters will be
interested in the low price of the
four-decade binary-coded-decimal
digital-to-analog converter now be-
ing introduced by Hybrid Systems
Inc., Bedford, Mass. This thin-film
hybrid unit is designed for use with
tracking a-d converters as a feed-
back element in such applications as
weight-balancing systems, precision-
thumbwheel-switch encoding to con-
trol power supplies, and voltage-
tuned oscillators.

The model DAC327-4-BCD, with
a price of $99 in quantities of 1 to 9,
is $50 less than competitive units
with similar performance, says
Wayne Peacock, Hybrid Systems’
president. It includes an internal
reference, gain-trimmed output am-
plifier, switches, and thin-film ni-
chrome resistor ladders. The only
thing it lacks that is included in
higher-priced d-a converters is resis-
tor-programmable voltage outputs.

Says Peacock, “We designed and
built the DAC327 to be a four-
decade unit, instead of using the
fallout from more expensive 14- and
16-bit binary designs.” The DAC
accepts an overrange input that

increases its resolution from 1 part
in 9,999 to 1 part in 15,999. Oper-
ating from standard *15-volt ana-
log supplies and a +5-v digital
supply, the device produces a short-
circuit-protected output of
+11.999 v at 5 milliamperes for a
complementary digital input of
11,999. If the user wishes, he can
increase the positive analog supply to
19.0 v and apply a complementary
BCD input up to 15,999 to obtain a
15.999-v output range.

At 25°C, nonlinearity is less than
0.01% of full scale, and differential
nonlinearity is less than 1 least
significant bit. Gain is factory-cali-
brated to within 0.1% of full scale,
initial offset is no more than £10
millivolts, and pins are provided to
allow external adjustment of both
offset and gain by the user.

Settling time to within 0.01% of
full scale is 8 microseconds for a
change of 1 LsB and 30 s for a full-
scale change. The converter, which is
housed in a 24-pin metal dual in-line
package, is available from stock to
three weeks.

Hybrid Systems Inc., Crosby Drive, Bed-
ford Research Park, Bedford, Mass. 01730
Phone Larry Lauenger at (617) 275-1570
[381]

Analog multipliers
hold error to £2 mV

An analog multiplier’s accuracy is
generally given as a percentage of its
full-scale output, which means that
the actual voltage error at its output
depends on the signal level. Not so
for the new MCM 1509 series of

136

modular analog multipliers from
General Magnetics. Designed for
low-frequency operation over the
range of dc to 100 hertz, they are
accurate to within £0.5% of the
theoretical value expected or to
within £2 millivolts, whichever is
greater, and they maintain this level
of performance over their entire
operating temperature range.

No external circuitry is required,
and signal inputs are completely
isolated. The transfer function is the
standard XY/10, with full-scale
inputs and outputs of £10 v. Input
resistance at both X and Y terminals
is 20 kilohms, while output impe-
dance is on the order of 1 ohm. The
units operate from a standard supply
voltage of £15 v dc, with an overall
current drain of 25 milliamperes.

There are four temperature ranges
from which to choose: +25 £20°C,
0to 70°C, —25 to +85°C, and —55
to +125°C. The latter two versions
have a maximum offset voltage of
+4 mv, and accuracies of 1% are
available. Intended for printed-
circuit-board mounting, the modules
come in hermetically sealed metal
cans measuring 2.5 by 1.8 by 0.6
inches.

In quantities of 1 to 24, prices
start at $175 each.

General Magnetics Inc., 135 Bloomfield Ave.,
Bloomfield, N.J. 07003 [382]

Instrumentation amplifier

offers true isolation
In the past, if a designer needed a
high degree of input/output isolation

in combination with a true three-
wire-input instrumentation amplifier

Electronics /September 1, 1977



We know your needs.
Electronics Magazine
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Zero-risk trial offer.
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1. Microprocessors 3. Large Scale Integration ®
Wh?t you myst know about Covers the Qasnc technolpgy, QA  Book Series
available microprocessor new LS| devices, LS| testing
technology, devices, informa- procedures, plus system
tion, 4th printing. $8.95 design and applications. $9.95 5. Circuits for Electronics
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LAY

EABIE
WIRE

STRIPPERS

No machine or method can handie all flat cable insulation removal needs.
Realizing the problem, Carpenter Mfg. Co. has developed a series of
strippers . . . each designed to perform a specific stripping task on a
specific type or size of flat cable. Flat cable cut-off tool also available.

FREE WIRE STRIPPING SERVICE

All we require is a 3-5 ft. sample of your wire and strip specifications. Your sample
will be returned to you stripped, together with a complete report as to unusual charac-
teristics of the wire and recommendations as to what equipment will best serve in
stripping that particular wire.

ARPENTER MFG. CO., INC.

Fairgrounds Drive, Manlius, N.Y. 13104
Phone 315/682-9176

Circle 138 on reader service card

NEXT TO THE SPHINX (WHO, AFTER ALL, IS A
RELIABLE HYBRID) WE KNOW MORE ABOUT HY-
BRID RELIABILITY THAN ANYONE; b

AND THE SPHINX ISN'T
TELLING, WHILE WE LAY
IT ALL OUT IN THE

LATEST RAC DATABOOK —

HYBRID CIRCUIT DATA, WINTER °76-77

THE MOST COMPREHENSIVE COMPILATION OF ANALYZED DATA
EVER ASSEMBLED ON THE RELIABILITY EXPERIENCE OF HYBRID
CIRCUITS, THIS 360-PAGE VOLUME CONTAINS BOTH DETAILED AND
SUMMARIZED INFORMATION ON

e FIELD OPERATION—RELIABILITY DEMONSTRATION—
BURN-IN AND SCREENING

e 300 DEVICE TYPES—35 MANUFACTURERS

e TTL, CMOS, P- AND N- CHANNEL FETS—SSI, MSI AND LSI

¢ DATA FOR FAILURE RATE PREDICTION PER MIL-HDBK-2178B

e OVER 30 PAGES OF SUMMARIES AND TEXTUAL ANALYSES

ORDER BY CATALOGUE NO. (MDR-5) FROM THE RAC AT $50 (860 NON-U.S.)

RAC

\‘] Reliability Analysis Center

|

b= RADC/RBRAC * Griffiss AFB « NY « 13441 » Tel. (315) 330-4151; Autovon: 587-4151

RAC is a DoD Information Analysis Center Operated by IIT Research Institute

138 Circle 175 on reader service card
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he had to cascade an instrumenta-
tion amplifier and an isolation
amplifier. Now the model 3456B
isolated instrumentation amplifier
combines these two functions in one
module. The unit, which includes an
isolated power supply, has a differ-
ential input plus a separate input
common. Other isolation amplifiers
have either committed noninverting
inputs or op-amp inputs.

Key specifications of the 3456B
include a maximum gain nonlineari-
ty of 0.02% at a gain of 100, a
minimum common-mode rejection
ratio of 110 decibels at a gain of 100,
and an input offset voltage drift of
less than 1 microvolt/°C at a gain of
1,000. The amplifier gain can be
programmed from 1 to 1,000 with a
single resistor. The 3456B sells for
$165 in small quantities. A similar
unit, the 3456A, which has an input
offset voltage drift of 2.2 uv/°C at a
gain of 1,000 sells for $145. Small
quantities are available immediately;
larger quantities have a delivery
time of four to six weeks.

Burr-Brown, International Airport Industrial
Park, Tucson, Ariz. 85734. Phone Naresh
Shah at (602) 294-1431 (383]

1-megahertz v-f converter
drifts less than 15 ppm/°C

Two families of low-drift voltage-to-
frequency conversion modules in-
clude units with maximum frequen-
cies of 100 kilohertz and 1 mega-
hertz. The 460 family, with 1-MHz
full-scale oufput, features a maxi-
mum nonlinearity of 0.015% over
the six decades from | hertz to
1 MHz. It includes the model 460L,
which has a maximum gain drift of
15 ppm/°C. In small quantities,

Electronics /September 1, 1977
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prices for 460-series units range
from $135 for the L unit to $90 for
the J, with its drift of 50 ppm/°C.
The 458 family covers the five
decades from 1 Hz to 100 kHz with a
maximum nonlinearity of 0.01%. Its
highest-performing member —the
458L —has a maximum gain drift of
5 ppm/°C and a small-quantity price
of $99. The 458J drifts a maximum
of 20 ppm/°C and sells for $72.
Analog Devices Inc., Route 1 Industrial Park,
P.O. Box 280, Norwood, Mass. 02062 [384]

—TOoPICS | |

Subassemblies

Analogic Corp., Wakefield, l
Mass., has increased the versa-
tility of its AN5400 data-acquisi-
tion and distribution system by
redesigning its power input so I
that if can operate from 110, 120,
and 240 V ac lines at frequencies |
of 47 to 400 Hz. The original
system could only operate from
120-V 60-Hz lines. ... Adtech

65 watts, 10 MHz-2.5 GHz

o POWSa GENE
woos.

-
&

< ——

[ R

mavcwm |

wmet |
7

¢
=]

New MCL power generators
feature flexibility, high

output, minimum distortion.

Main frames for 115 VAC and for 208/220/240 VAC operation.
Six standard front panel plug-ins provide frequency range from
10 MHz to 2500 MHz with a minimum output of 65 watts. Two
optional plug-in modules are available which produce 100 watts

narrow-banded.

Single knab tuning for each plug-in provides exact frequency
selection. Front panel, direct frequency readout is accurate to

* 1 percent.

Solid-state mainframe designed for minimum components,
optimum reliability. Residual AM held to .1 percent, eliminating

nearly all AM distortion in
tinuous or 1 KHz square wave pulsed output. External AM sig-
nal generator can be added with
single plug-in connection. Exter-
nal pulse circuit is TTL compati-
ble. Automatic VSWR protection.

Write or call for your 4-page
power gemerator brochure: Tom
Rys, MCL, Inc., 10 N. Beach,
LaGrange, IL 60525. (312) 354-

4350.

Power Inc., Anaheim, Calif., has |
announced a family of series-
regulated power supplies with
efficiencies of 53% to 56%. Con-
ventional linear supplies have effi-
ciencies of 32% to 43%. Units in
the Energy Miser family sell for
less than 10% more than conven-
tional units. ... Datel Systems
Inc., Canton, Mass., has intro-
duced a universal hybrid active
filter, the FLT-U2, that uses three
operational amplifiers to obtain a ]
second-order transfer function.
The units, which have a 3-mega-
hertz gain-bandwidth product,
also contain a fourth, uncom-
mitted op amp.

Electronics / September 1, 1977
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New products

Microprocessors
Chip controls
peripherals

LS circuit can interface
with floppy-disk memories
or communications devices

Capable of operating in either the
synchronous or asynchronous mode,
a two-channel serial input/output
controller developed by Zilog can be
used to control floppy-disk memories
or communications peripherals. The
controller —designated the S10 and
contained on a chip measuring 200
mils square—was designed initially
to work with the Zilog Z-80 micro-
computer system. But “it interfaces
easily with almost any 8-bit micro-
computer,” says Roger Badertscher,
director of the components depart-
ment at Zilog.

In planning the peripheral device,
several architectures were consid-
ered, including programmable logic
arrays as used in several other
devices on the market, according to
Ross Freeman, head of the design
team. But such techniques did not
provide the logic density necessary
for dual channels, Freeman says.

Zilog engineers opted for a pri-
marily random-logic approach im-
plemented with straightforward n-
channel silicon-gate depletion-load
metal-oxide-semiconductor process-
ing. The chip contains the equivalent
of about 10,000 devices, although it
is designed according to relatively
loose layout rules (5 micrometers).
This complexity enabled Freeman
and his associates to build a serial-
data-interface controller with a data
rate 10 to 15 times that of any
similar device now on the market,
according to Badertscher. In a
system with a 2-to-2.5-megahertz
clock rate, the data rate of the S10 is
500 kilobits; in a 4-MHz system, it is
800 kilobits.

Each channel of the 40-pin, 5-volt
device has four control lines that
may be used for modem control. The

140

two input lines in each channel may
be programmed to serve as either
transmitter or receiver enables or
general-purpose inputs. Each chan-
nel also has five control registers to
select the various operating modes
and options, two status registers, and
two programmable sync-character
registers.

Use of the asynchronous mode
allows the transmission and recep-
tion of S to 8 bits per character, plus
optional parity, which may be even
or odd. Synchronous byte-oriented
protocols are handled by the S10 in
several modes that allow character
synchronization to take place with
one or two characters or with an
external sync signal, says Freeman.
Zilog Corp., 10460 Bubb Road, Cupertino,
Calif. 95014 [361)

Graphics plotter prints
8,192 dots per second

Designed to be driven by an 8-bit
microprocessor with a minimum of
software overhead, the EX-810
printer/plotter can plot 8,192 dots
per second with up to 512 dots per
row in its graphics mode. It can also
function as an 80-column alphanu-
meric printer with a speed of 160
characters per second. The unit is
equipped with a TTL-compatible con-

troller that takes care of all the
internal timing functions necessary
to drive the printhead and advance
the paper. The unit, which prints on
5-inch electrosensitive paper, sells
for $795 in small quantities.
Axiom Corp., 5932 San Fernando Rd., Glen-
dale, Calif. 91202. Phone Simon Harrison at
(213) 245-9244 [363)

Suitcase instrument helps
maintain microcomputers

The uScope 820 microprocessor sys-
tem console is a portable instrument
that provides active control over
microprocessor-based systems for
fast troubleshooting, be it in the lab,
on the production line, or in the
field. Based on Intel’s new 8085
microprocessor, the 820 will initially
be used to service systems built
around the popular 8080A. How-

ever, it has been designed to be easy
to reconfigure for the service of
systems that are built around other
MiCroprocessors.

The system’s suitcase-type carry-
ing case measures 19 by 15.5 by 7
inches and contains its own power
supply along with storage space for
personality probes, manuals, and
other material. The basic unit is
priced at $1,520; a probe set for the
8080A sells for $480. Delivery time
is 90 days.

Intel Corp., 3065 Bowers Ave., Santa Clara,
Calif. 95051. Phone Rob Walker at (408)
246-7501 [364)

16-channel data-acquisition
unit interfaces with 6800

The MP21 is a complete 16-channel
data-acquisition system designed to
interface directly with 6800, 650X,
and F8 type microprocessors.
Housed in a quad in-line package,
the hybrid unit is completely self-
contained. It includes a 16-channel
analog multiplexer, a high-gain in-
strumentation amplifier, an 8-bit
analog-to-digital converter, and all
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ASSOCIATED

ENVIRONMENTAL
SYSTEMS

RELIABLE LOW PRICED CHAMBERS

Low cost liquid CO2 cooled BK series
chambers from V- ft3 to 27 ft3 working vol-
ume. Temperature ranges from —100°F to
+425°F with control stability = v2°F. All
with RFI free, solid-state controls, forced
air circulation, adjustable high temp fail-
safe, stainless steel interiors, all as stan-
dard items. Automatic programmers,
various size viewing windows, access
ports, and liquid Nitregen (LNz) cooling
are optional additions..

MECHANICAL REFRIGERATION CHAMBERS

For those customers with
longer test requirements,
Associated offers the most
complete line of self con-
tained mechanical, cas-
cade refrigeration cham-
bers — the SK and FK
Series. Ranges from
—120°F to +350°F with
control stability =+=%2°F.
Bench top unitsin1,2,5,8
ft3 and floor modeis in 14,
33, and 64 f13. Associated
also offers a complete line
of temperature-humidity,
salt spray test component
chambers and walk-in
rooms.

associated environmental Systems

360 MERRIMACK ST., LAWRENCGE, MA. 01802 « (617) 683-9501

Circle 177 on reader service card
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CUSTOM CAST-EMC SHIELDED WINDQOWS consist of blackened

MONEL knitted wire mesh cast into a homogeneous, one piece
ACRYLIC substrate per LP-391C, Type |. Class C.

Individual windows on a single panel can be MILLED to specifications

and holes DRILLED for mounting. Conductive gasketing material is

mounted around display windows to provide EMI/RFI shielding and

environmental sealing.

CUSTOM CAST-EMC SHIELDED WINDOWS provide excellent E and

plane wave shielding, maximum light transmissibility, resistance to

moisture, defamination, shock, vibration, temperature and pressure

changes. Non-refiective finishes, Rohm and

Haas colors and reticies are available.

vEcKN.T® EASTERN DIVISION — )29 DERMODY STREET, CRANFORD, N. 1. 07016

WESTERN DIVISION — 427 OLIVE STREET. SANTA BARBARA, CA_ 93101

Circie 141 on reader service card

Now from Digital-
alow-cost paper tape reader.

The PRSOI1, Digital's new low-cost, portable
paper tape reader for high performance terminals.
Now you can easily load your programs, boot-
straps and diagnostics into any make or model of
computer or terminal you Currentl?' own through an
e

approved 20 mA interface. Available in 300 baud and
2400 baud versions, the small (12" x 8”) and light (3kg)
(6.5 lbs.) self-contained unit can ﬁo just about any-
where you need an input device. All for a mere $750.
For complete information on the PRSO1, call your
nearest Digital office; or write Digital Equipment
CoToration, Traditional Products, 125 Northeastern
Boulevard, Nashua, New Hampshire 03060.

dlijgliltall

Circle 178 on reader service card 141



CMOS Crystal Oscnlators
in low profile TO-5.

Frequency range is 10 kHz

to 300 kHz (divided outputs to

1 kHz, low as one cycle per
month available). Low milliamp
current consumption. Ac-
curacy +0.01%.Shock 1000g.
Hybrid thick and thin

film chip and wire design is
rugged and ideally suited

for portable equipment. Details
in Gold Book & EEM.

A
STATEK corRPORATION

512 N. Main

Orange, California 92658
Telephone: (714) 639-7810
TELEX 67-8394

Circle 142 on reader service card
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New products

necessary address, data-, and con-

trol-bus interfaces. Because it is
compatible with the previously men-
tioned microprocessors in both tim-
ing and logic level, it requires no
external logic. Only one external
component is needed: a resistor to set
the gain of the instrumentation
amplifier. If the resistor is omitted,
the amplifier is set up to have a gam
of 2. The MP21 sells for $195 in
small quantities and $140 each in
hundreds. Delivery of the data
acquisition unit is from stock.
Burr-Brown, International Airport Industrial
Park, Tucson, Ariz. 85734. Phone C.R.
Teeple at (602) 294-1431 {365]

Computer with 16 kilobytes
of memory sells for $1,899

The Horizon-1 microcomputer is a
high-speed unit with 16 kilobytes of
random-access memory, a disk con-
troller with one Shugart minifloppy
drive, and full extended disk Basic.
It is built around a full-speed
(4-megahertz) Z-80 microprocessor
and sells for $1,899. A kit version
goes for $1,599. The Horizon-1 is
equipped with a serial input/output
port for connection to any terminal
that operates at a standard baud
rate. A version with two Shugart
minifloppy drives sells for $2,349
assembled or $1,999 for the kit.

North Star Computers Inc., 2465 Fourth St.,
Berkeley, Calif. 94710 [366]

Unit connects fast
processors and memories

The MCI10803 is an integrated
circuit that provides an interface

between a high-speed processor sub-
system, such as the MC10800 4-bit
arithmetic-and-logic unit slices, and
system main memory or peripheral
equipment. The chip contains its
own ALU to generate memory
addresses and handle the bidirec-
tional transfer of processor data.
Specifically, the device contains six
4-bit registers, an ALU with encoded
function and operand select logic,
and data-transfer circuitry. It per-
forms a total of 13 basic ALU func-
tions and 17 data-transfer operations
on seven possible operands, accord-
ing to the company.

Like all current MC10800-family
devices, the MCI10803 is directly
compatible with all units in the
MECL 10,000 series. It is housed in
a 48-pin quad in-line package and
sells for $40 in hundreds. Delivery of
the interface circuit is from stock.
Motorola Semiconductor Products iInc., P. O.
Box 20912, Phoenix, Ariz. 85036. Phone
Jerry Tonn at (602) 962-2515 [367]

— TOPICS
Microprocessors

MITS Inc., Albuquerque, N. M.,
has developed a timesharing Ba-
sic package for microcomputers
that provides instantaneous key-
board response even when the
system is supporting the maxi-
mum number of users. In its
largest configuration, the pack-
age runs eight programs simulta-
neously. A typical four-terminal
system sells for less than
$12,000. .. .National Semicon-
ductor Corp., Santa Clara, Cal-
if., is offering a number-crunching
LSI circuit to perform the com-
plex numerical operations in a
microcomputer system. The
MM57109 is basically a scientific
calculator without a keyboard or
display. A p-channel MOS device,
it sells for $12 each in hundreds.

. .Facit-Addo Inc., Hartsdale,
N. Y., has announced a compact
optical tape reader for use as an
input peripheral in microcomputer
systems. The model 4031 is an
asynchronous machine that can
operate at any speed from 0 to
120 characters per second.
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1977 Answer Book.

Your guide to the
U.S. electronics marketplace.

$35.

“WHO MAKES WHAT?”

“WHAT COMPANIES
MAKE THE PRODUCTS
I NEED?” ~_
(See alphabetical directory
of 4000 products)

“WHERE ARE THEIR
NEAREST
SALES OFFICES?”

~_
“WHO ARE THEIR
DISTRIBUTORS?”
\
“WHAT ARE THEIR
PHONE
NUMBERS?”__
(See alphabetical directory
of over 5000 manufacturers)

Special no-risk offer. If The Answer Book is not everything
we say it is and more, return the book to us within
fifteen days and we will refund your $35.

Electronics Buyers’ Guide (EBG) is as easy
to use as your telephone directory. The U.S.

electronics marketplace is at your fingertips

awaiting your call or letter,

To order from our Directory of Catalogs,
simply circle the corresponding number on
the Inquiry Cards and mail. This way you get
current catalogs. The Answer Book’s
objective: Make your job easier.

Electronics/September 1, 1977

Electronics Buyers’ Guide

1221 Avenue of the Americas, New York, N.Y. 10020

O Yes, send me a copy of The Answer Book.
I've enclosed $35. Full money-back guarantee
if returned within 10 days.

{1 I've enclosed $47 to inciude airmail.

Name

“HOW CAN I GET THEIR
CURRENT CATALOGS
FAST?”

(See directory of catalogs
by product and by company,
including catalog inquiry
cards for 5-second ordering)

“WHO MANUFACTURES
THIS TRADE NAME?"
(See Directory of
Trade Names)

Company

Street

City

State Zip
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CIaSSIerd SQCtlon FOR ENGINEERING/TECHNICAL EMPLOYMENT OPPORTUNITIES

CLASSIFIED SALES REPRESENTATIVES Cleveland Mac Huestis 216/781-7000 Houston . . . .Mike Taylor .. 713/653-8381
Atlanta Joe Lane 404/892-2868 Dallas . . . . . .Mike Taylor .. 214/742-1747 Los Angeles . Stan Kassin . . . 213/487-1160
Boston Holt Buchanan 617/262-1160 Denver Shirley Klotz 303/837-1010 New York Larry Kelly

Chicago - Bill Higgens 312/751-3733  Detroit Mac Hueslis 313/873-7410 Philadephia. . Dan Ferro

212/997-3594
215/568-616 1

Pittsburgh

Stamtord
XEROX 400 TELECOPIER

engineers

MAJOR NON-IMPACT
NTER DEVHOPMENT

for both non-impact and

A growth opportuni
impact printer specialists

Computer Peripherals, Inc., the joint venture company of Control Data Corp., NCR Corp.. and ICL, Ltd., has several key
openings in a long term high technology program destined 1o make significant contributions to the state of the art. Impact
printer specialists will also have opportunities to extend their expertise into the non-impact area

NON-IMPACT DEVELOPMENT

MANAGER, INK JET TECHNOLOGY

You will be responsible for ink jet technology
development for low speed non-impact printers,
including direction of a staff of engineers, technicians,
and design and drafung personnel. A BS degree plus a
minimum of 10 years' related experience including
project management, and low cost design engineering
are required

PRINCIPLE ENGINEERING SCIENTISTS

®Ink Jet Technology Selection, design & development of
materials and processes

o lectrostatic Phenomena Extensive research in electro-
static deflection of ink droplets

oFluid Mechanics Properties, flow, boundary, modeling
and analysis of hydrodynamics

SENIOR ENGINEER, EPG

You will be a member of a technology team which will
establish and provide design approaches for use in
electrophotographic high speed printer products. Two to
six years of EPG design and development experience with

specialization in EPG image development and fusing
needed. BS degree in engineering or physical science or
equivalent experience required

MANAGER, MECHANICAL DEVELOPMENT

Leading the team responsible for development and
application of mechanical aspects of ink jet technology,
you will have a subtantial annual budget, and a staft of
approximately 10 engineers, technicians and support
personnel. A BSME, MS preferred, plus a minimum of 10
years' related experience, including accountability for
the design of a portion of a manufactured product are
required. A background in low cost design and project
management is also desirable

PRINCIPL SCIENTIST

Electrophotographic printers

Lead a technology development team in establishin:
design approaches 1o new products. Ten vears’ EPé
design an(i)developrnenl experience with specialization
in EPG image development and fusing required. A BS in
engineering or physical science is also required

IMPACT PRINTER DEVELOPMENT

MECHANICAL DEVELOPMENT ENGINEER

You will be responsible for the development of a new
generalion of band printers utilizing low cost innovative

esigns, in addition to responsibility for development of
bans printer paper stacker. Your background must
involve the ability to direct a staff of approximately
eighteen engineers, technicians and design and drafting
personnel. Position requires BSME or the equivalent
(MSME desirable) and a minimum of ten years’ previous
related experience including previous design

accountability for a portion of a manufactured product
experience in project management and low cost design

MECHANICAL ENGINEERS

Mechanical production design background including
mechanical processes as they apply to design, and value
engineering techniques. Proven product development
experience with expertise tn mechanisms, structures,
electromagnetics, electronic packaging/cooling, and
value engineering. A BSME or thequivalent plus 4-6years
related design and manufacturing experience

ELECTRICAL (Electronics) ENGINEERS

A strong background in electronic circuit design including digital logic design, microprocessor design, and programming s
required. We are looking fr a BSEE or th equivalent with 3 years’ design experience and the ability to direct engineering

support personnel, design analog and digital circuits, AC power, an

servi mechanisms

These positions, both in the non-impact and impact areas, offer exceptional career potential. competitive salaries and
excellent benefits. For confidential consideration, please forward your resume including salary requirements to
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@lD PERIPHERALS, INC.

Mr. Bob Brown

. COMPUTER

Rochester, Michigan 48063
1-313-651-8810

1480 N. Rochester Rd

RF

Engineering

Opportunity
Senior RF
Design Engineer
Growing midwest corpora-
tion with a solid reputation
as an innovative
technological leader is cur-
rently seeking a Senior
Technical Project Engineer
to assume immediate
supervisory responsibilities
in RF design. An up-to-date
tamiliarity with RF design in
the "L” band range and
strong problem solving ca-

pabilities are essential.

It you're a strong believer in
the "hands-on" approach
to supervision and would
enjoy receiving an earnings
and benefits package that
reflects your standing as a
professional and your spe-
cialized knowiedge of RF
design, please give me a
confidential (collect) call or
drop a resume to me:

Robert L. Davis Co.
Mana Consultants
17000 W. Ten Mile Read
Seuthfield, Mi 48075
(313) 557-1115
Local Interviews
Will Be Arranged

Manufacturers
Representatives

in
EUROPE

are looking for additional lines in the
fields of Telecommunications, Com-
puter Peripherals and M-
croelectronic Production Equipment.

Handling Direct Sales to End-Users
and OEM's, establishing of Dealer
Distributor Network, all Promotional
Activity, assistance in setting up Eu-
ropean Operation for U.S.-Manufac-
turers,

George R. Furrer
33, Ch. Grange-Canal
CH-1208 GENEVA
SWITZERLAND
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Dean Genge . 412/391-1314
San Francisco. M.E Kenny . . .415/362-4600
Holt Buchanan  203/359-2860
212/997-6800




Engineers...
are you
pigeonholed?

We won't keep you pigeonholed in the same old assignment,
year after year. After all, variety is the spice of a life’s work.
And we have a commitment to it. We make our living selling
variety: command and control systems, complete air defense
systems, radar systems, sonar systems, computer systems and
much more. We're part of a company of 36,000 people, active
in more than 550 major product areas in 80 technologies.

Plenty of room for developing interests, plenty of room for

growth.

Qur Systems Division engineers enjoy technical diversity
because of our program variety, and growth opportunities
that we're steadily expanding. They benefit from the technically
oriented management which put us on our strong growth
curve. And they enjoy a good professional environment, where f
many of our people wear 10, 15, and 20 year service pins. ¢

Any more good news? Well, yes. We're hiring now.

For quick action, reach for your phone instead of your
resume... call Richard Navarro collect (714) 871-4080, Ext.
2136 between 8 A.M. and 4 P.M. Monday through Friday. Or

send your resume to: Professional Employment — Ground
Systems Group E, 1901 W. Malvern, Fullerton, CA 92634,

U.S. citizenship required « Equol opportunity M/F/HC employer

Fo—mmmmmmmm————

. HUGHES

e |

~————

L
HUGHES AIRCRAFT COMPANY

Communications System Engineers. Must
understand hardware/software interaction,
signal processing, spread spectrum.

Senior Systems Engineers. Tactical,
strategic system application ot radar,
sonar communications, electro-optical soft-
ware, data processing and command and
control technologies.

Communication Analysts. Lead/direct
application of systems theory, applied math,
estimation, probability to communication
system problems.

Electronics /September 1, 1977

Data Processing and Software Analysts.
System level data processing architecture
analysis, design, performance evaluation
for multisensor systems.

Display System Engineers. Long term oppor-
tunity to lead display product definition/
selection for military C&C Systems.

Radar Systems Engineers. Lead/direct
radar system conceptual design/analysis.
Integration of rador, weapon, command
and control systems.

Senior Air Defense Engineers. BSEE, Math
or Physics, project management experience
in real-time hardware software systems.

Hardware System Engineers. Large scale
dota processing, peripheral, display sys-
tems design, specification, integration
checkout.

Systems Analysts. Systems Theory, opplied
math background. Variety of problems
requiring modern anolysis techniques.
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Litton
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ENGINEERS:

NEW GROWTH MEANS
NEW OPPORTUNITY!

New long-term growth at Litton Systems Amecom Dlvision means fresh career
opportunity for ambitious engineers who seek professional advancement.

Check out these immediate career openings at all levels:

SOFTWARE SYSTEMS ENGINEERS

* Real-time hardware controller subsystems
* Real-time systems processing
* Assembly, Fortran, micro-code languages

RF ENGINEERS

* Microwave communications and receiving systems
* High Sensitivity DF Receivers
* Solid state microwave component design

ANALOG AND DIGITAL PROCESSING ENGINEERS

* LS| application
* High speed data conversion
* Power supplies

ELECTRONIC WARFARE SYSTEMS ENGINEERS

* State of the Art ESM/ECM
* Signal processing

TELECOMMUNICATIONS SYSTEM DESIGN ENGINEERS

* Advanced digital subsystems including TDM

* RF and analog subsystems including frequency synthesis and FDM techniques
* Microprocessors and related real-time operating systems software

* Voice switching systems

ELECTRONIC WARFARE PROCESSING HARDWARE

* Microwave subsystem design

* Circuit design —RF, video, analog, high speed A/D converters

* EW digital subsystem design —signal sorting, microprocessors/microcontrollier
design, computer interfacing

* Project engineering/design supervision

FIELD ENGINEERS

Openin%s for field engineers, domestic and foreign assignments in Electronic Warfare
and/or Telecommunications.

U.S CITIZENSHIP REQUIRED. All positions.
Litton Systems offers excellent compensation, benefits, growth opportunity, and a

professional work environment. Please send your resume including salary history in
confidence to:

J.J. FitzGerald
Amecom Division
LITTON SYSTEMS, INC.

5115 Calvert Road, College Park, Md. 20740

An Equal Opportunily Employer M/F

EMPLOYMENT SERVICE

South?-technical/professional place-
ment network-fee paid. Murkett
Associates, Box 527, Montgomery,
AL 36101

POSITIONS VACANT

Electronics Engineer to maintain
scientific instruments used In
chemical research. Experience with
magnetic resonance and muni-com-
puters preferred. Should have
experience with R.F. and digital cir-
cuits. Recent graduate will be
considered. Salary negotiable. Send
resume to DR. G.L. Boshart, Depart-
ment of Chemistry, The University of
Chicago, 5735 S. Ellis Avenue,
Chicago. 'L 60637. An AA/EQ Em
ployer.

Georgia Tech Engineering Experi-
ment Station needs Electrical
Engineers to perform defense
systems analysis/operations re
search in client-oriented environ-
ment. Computer Modeling and
electronic  system simulation
experience desred. MSEE/MSIE re-
guwed. Send resume to: MR. RP
immer, Engineering Experiment
Station, Georgia Institute of
Technology, Atlanta, Georgia 30332.
An Equal Opportunity Employer

Electronics/Communications Expert
Small international electronic com-
munication security equipment
manufacturer has opening for com-
munication expert with technical or
engineennF background in all
aspects of telecommunications,
audio and recording systems.
Experienced in_demonstrations and
presentations. Capable of travel. N.Y.
headquarters. Salary open. (212)
682-5915

WHERE
DO YOU
FIT?

In today's job market, that
is. One way to see if you're
in demand is to check the
employment opportuni-
ties contained in ELEC-
TRONICS' Classified Sec-
tion.

Another way to get a
reading on your value is
to place a blind (box num-
ber) Position Wanted ad
there. The cost is low (only
$1.25 per line) and the
results are often reward-
ing.

For more information
call or write:

ELECTRONICS

Post Otfice Box 900
New York, N.Y. 10020
Phone: 212/997-2556

Electronics /September 1, 1977



HP and YOU. . . in OREGON!

Hewlett-Packard's Corvallis Division, responsible for the
development and manufacture of the most advanced personal calculator products,
has challenging career opportunities in the Development and Component Departments.

Development
Engineer/MTS

Experienced engineer to coordinate
development of advanced technology
for IC packaging and hybrid. Experi-
ence in IC processing (packaging) or
hybrid development necessary. Re-
quirements: BS/MSEE; BS/MSME.

Circuit Design
Engineers

MOS Circuit Designers must be capable
of carrying NMOS or CMOS from logic
to tinished parts. Requirements: BS/
MSEE with at least 2 years’ experience.
Must have been responsible for at least
1 NMOS or CMOS design.

Product
Marketing Engineer

Duties will be to implement distribu-
tion roll out of a new Hewlett-Packard
product. You must manage the growth
and maturity phases of the product
life cycle. Requirements: We strongly
preter an MBA with electrical under-
graduate degree.

IC Product
Development Engineers

The individuals we are seeking will be
responsible for the coordination of
new chip development, device model-
ing and yield analysis and cost reduc-
tion engineering on production cir-
cuits. Requirements: BS/MSEE, Solid
State Physics or related area; work ex-
perience in IC design or application is
preferred.

Production Engineer

Duties include cost reduction, line sup-
port, production documentation, ven-
dor liaison, product fallure analysis.
Requirements: BS/MS in Engineering
preferred with 3 or more years ex-
perience,

MOS Frocess Engineers

This opening in our LS| operation en-
tails “"hands-on’" opportunities in the
areas of diffusion and photomasking.
The successful candidate will report to
the process engineering manager with
responsibility for medium volume pro-
duction. Our commitment to engineer-
ing excellence provides ample oppor-
tunity for state-of-the-art process de-
velopment. Requirements: BS/MSEE,
ChemE with 1-4 years’ experience de-
sired.

Test System
Support Engineer

The individual we select will be respon-
sible for evaluating the LS| testing re-
quirements for the Components De-
partment, support of existing SENTRY
test system, and coordination with
chip designers on test programs. Re-
quirements: BS/MSEE, CS or related
area plus 3-5 years’ experience in auto-
mated test equipment and/or IC circuit
design.

Components Engineer

Responsibilities for this assignment
will include process or packaging sup-
port engineering and/or yield/reliabil-
ity analysis plus testing, as well as the
development and coordination of new
preduct introductions. Requirements:
BS/MSEE. ChemE, Solid State Physics
with related experienced preferred.

Manufacturing Engineer

We are looking for an individual to
support new product introduction and
on-going fabrication of plastic and
mechanical parts. Contribute to prod-
uct design by consulting on manufac-
turibility of fabricated parts; determine
fabrication processes and arranges for
tooling. Requirements: BSME or equiv-
alent combination of education and ex-
perience; plastic tooling design de-
sirable.

Electronic
Tool Engineers

Design, debug and document test in-
strumentation and assembly machinery
controls for subassemblies and com-
ponents. Positions require strong back-
ground in digital. Requirements: BSEE
or equivalent,

Semiconductor
Tool Engineer

Responsibilities include tooling and
machine design for manufacturing.
Write specifications, do feasibility
tests on major process machinery de-
sign and modification. Responsible for
all shop drawings and documentation.
Requirements: BSME or equivalent ex-
perience; design experience in vacuum
and chemical handling equipment de-
sirable.

Corvallis is situated in the beautiful Mid-Willamette Valley, 12 hours drive
from the Oregon Coast, the Cascade Mountains and Portland, the beautiful
City of Roses. Corvallis provides a university atmosphere with skiing, fish-
ing, sailing and hiking in the picturesque nearby surroundings. The Pacific
Nor:hwest provides the opportunity to learn, explore and be challenged.

HP offers outstanding benefits, including flexible working hours, cash profit shar-

ing ancd stock purchase program. Interested candidates should send resume in

confidence to Mr. Y. Shimomura, 1000 N.E. Circle Blvd., Corvallis, Oregon97330.
An equal opportunity employer.

—_ Corvallis Division

HEWLETT HT PACKARD
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fProgluct h
Engineer

Monolythic/Hybrids

Openings exist for both junior and senior level
monolythic (MOS and bipolar) and hybrid product
engineers. You will assist component and instrument
engineering groups in the development and transfer
of IC’s to IC Manufacturing. Provide product
sustaining support to IC Manufacturing as required
to meet commitments while achieving production
quality, cost and yield goals.

Requires BSEE or equivalent professional
experience plus a minimum of three years experience
in MOS, bipolar, or hybrid product engineering.

In support of our development and
manufacturing of precision electronic
instrumentation, Tektronix designs and produces
custom, in-house state-of-the-art MOS, bipolar and
hybrid linear and digital IC’s. Located near
Portland, Oregon we are within a two hour drive of
the Cascade Mountains and Ocean Beaches. The
close-by nature playgrounds and the City of Portland
provide a variety of recreational and cultural
interests.

Salary is open. Benefits include educational
support, insurance and profit sharing programs.

Send resume and salary history to Roy
Epperson, TEKTRONIX, INC., P.O. Box 500, EM26,
Beaverton, OR 97077.

An Equal Opportunity Employer M/F/H.

Tektronix

COMMIT TED TO EXCEL LENCE

\_ _/

Semiconductor
Device Physicist

As part of GTE Laboratories our Electronic
Components Laboratory is responsible for
research development and pilot fabrication of
relevant future components. We are presently
seeking a Semiconductor Device Physicist whose
responsibilities will include the characterization
and fabrication of various opto-electronics
devices based primarily on lll-V semiconduc-
ting materials.

The qualified candidate will have a PhD. in
the area of semiconductor devices and materials
with a strong background in experimental and
theoretical characterization of p-n junction
devices. A familiarity with thin film techniques
and/or knowledge of liquid or vapor phase
epitaxy is highly desirable.

Recognizing the unprecendented demand
for top technical talent we offer an outstanding
compensation and benefits package including a
dental health plan. Our suburban Boston loca-
tion is at the center of the Rte. 128 technical
community and convenient to rural or urban
living.

We invite you to submit your resume, includ-
ing salary requirements, to Larry Schnicker,
Personnel Supervisor, Dept. 818-E, GTE
Laboratories, Inc., 40 Sylvan Road, Waltham,

MA 02154.

LABORATORIES

INCORPORATED

An equal opportunity employer, M/F.

ENGINEERS

AUTOMOTIVE ELECTRONICS

The continued growth and expansion of the Product
Engineering Office of the Electrical and Electronics Divi-
sion has created new positions for degreed engineers in
our Advanced Electronic Controls Engineering Depart-
ment. The requirements are for:

ELECTRONIC DESIGN ENGINEERS
Candidates must have 3-8 years of experience in digital
hardware and software design, servo background and
systems design experience. Transducer experience
necessary for a few positions. Some analog experience
helpful. BSEE/MSEE preferred.

ELECTROMECHANICAL ENGINEER
Candidate must have strong capability in both electronic
and mechanical systems, servo controls background and
transducer/actuator experience necessary. BSEE/MSME
preferred.

ELECTRONIC PACKAGING DESIGN ENGINEER
Candidate will have had experience in design of electronic
circuits packaging and in the packaging of electronic and
electromechanical devices. Should have knowledge of
plastic molding, metal stamping and manufacturing
processes. BSEE or ME a must.

These positions will be located in our Dearborn, Michigan
facilities they will offer excellent starting salaries and a
comprehensive program of Employe benefits includin

fully paid medical, dental and life insurance plans, stoc

savings plan and a retirement program.

For immediate and confidential attention please send your
resume to:

<>

Electrical & Electronics Division
Attn: Salaried Personnel
P.0.Box 2053

Room B-160—EEE Building
Oakwood Blvd.

Dearborn, Michigan 48121

An Equal Opporiunity Employer

Job-seekers...
be the first to know

with McGraw-Hill's
Advance

Job Listings

By having our weekly ADVANCE JOB LISTINGS sent to your
home every Monday you can be the first to know about open-
ings both in and out of your field. AJL will enable you to
contact anxious recruitment managers BEFORE their ads ap-
pear in upcoming issues of 21 McGraw-Hill publications. To
receive a free sample copy, plus information about our low
subscription rates, fill out and return the coupon below.

ADVANCE JOB LISTINGS /P.0. BOX 900/NY 10020
PLEASE SEND A SAMPLE COPY
OF ADVANCE JOB LISTINGS TO

NAME ~ ADDRESS

oy STATE/ZIP




ELECTRICAL
ENGINEER

MS or PhD required with 3-10 years achievement in
performing analog circuit design for key assignments
at B&W's Lynchburg R&D facility. Familiarity with DEC
PDP-11 minicomputer and INTEL 8080 a strong plus.
Most suitable background includes experience on me-
dium to large scale projects, exposure to areas such

as budget control, estimating, scheduling, technical
monitoring on electromechanical projects.

Will design analog circuits and multiplexers, feedback
control; also electromechanical and computer-based
systems. Excellent salary/benefits package. Attractive
location in the foothills of the Blue Ridge Mountains.
Send resume/salary history: L. B. Comp,

Babcock &Wilcox

Research and Development Division

P.0. Box 1260
Lynchburgh, Va. 24505

Equal Opportunity Emplover M [ F

DATA COMMUNICATIONS

We are a rapidly growing international corporation with new,
permanent openings in our Atlanta based Research &
Development Division. We need Engineers with the following
experience:

DESIGN ENGINEERS

BSEE or MSEE with minimum, 3 years' experience in (134
9600 band) data communications (hardware, software,
modems, etc.).

APPLICATIONS ENGINEERS

BSEE or ICS with minimum, 3 years' experience in data com-
munications. Must be familiar with widely used protocals in
hardware

This is an outstanding opportunity to make significant
contributions and grow professionally and monetarily within a
high technology growth industry.

Please send resume and salary history in confidence to:

P.0. Box 1555
Atlanta, Georgia 30301
Att: Personnel Admin. Mgr.

An Equal Opportunity Emplover

ENGINEERS
| =& THrOUGHOUT THE U2 Siocs
r .S. since
BUSINESS OPPORTUNITY '59. Over 1,000 client companies.
l We are graduate engineers work-

ing full-time for you.
How to Earn Money As a Consultant I
(including specimen contracts) $19, l
Business Psychology Int'l 890/44
Nat. Press Bldg., Washington, D.C. oncy

An Em, t
Nobas, L AnEmplomentageny
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confidential application.

nd resume
& salary history today or request

ATOMIC PERSONNEL, INC.
Suite L. 1518 Walnut St., Phila., Pa. 19102

-

r ams e We have been placing graduate ==y

ENGINEERING LAB
MANAGER

GComputer Science
Research

Advanced digital design responsibil-
ities with one of the nation’s lead-
ing university hardware faculties

Manage hardware activities including long
range design, construction and
maintenance of state-of-the-art computing
systems. Research is presently underway
in systems architecture, multiprocessors,
highly specialized processors, custom LSI
and large scale systems to support prog-
ramming and artificial intelligence projects.

planning,

Candidates should be experienced in both
hardware design and construction. An MS.
degree in Electrical Engineering or Physics is
preferred A minimum of five (5) years
experience is required including some at the
supervisory or management level.

The Pittsburgh district's educational, cultural
and recreational opportunities combined with
its comparatively low costs of real estate
and living make it an ideal location. The
University offers a comprehensive benefits
program. Salary will be commensurate with
education and For consid-
eration, please send a resume with salary
history/requirments in strict confidence to:
Director of Research Facilities,

experience

Carnegie-Mellon University
Computer Science Department
Schenley Park
Pittsburgh, Pennsylvania 15213
An equal opportunity employer, M/F

SHe
cMU

STAN LEY Help Us Do Things Right

SENIOR PRODUCT
ENGINEER-ELECTRONIC

new desigr.

fractional H. P. motors. Knowledge o
red devices helpful. Submit your resume, including salary history to:
THE STANLEY WORKS
Corporate Employment, Dept. 901E
P.0. Box 1800, New Britain, Conn. 06050
Local interviews may be arranged at a mutually conventient time.

An Equal Opportunity Affirmative Action Emplover

The DOOR OPERATING EQUIPMENT DIVISION of The Stanley Works.
headquartered in Farmington, Conn., is seeking an Electronics
Engineer. The successful applicant must have proven abilities as
project manager on product development programs, and will be
responsible for evaluation of field requirements and problems, for
product design and development, and for coordination with factory on
ust be degreed, with a minimum of five years experience
in electronics: solid state devices, Io§|c circuits, and power controi ot

microwave technology and infra
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*  Wavetek San Diego Inc. 114
Wilheim Westermann 16
Zero Corporation 130

Classified and employment advertising
F. J. Eberle, Manager 212-997-2557

Atomic Person 149
Babcock & Wilcox 149
Carnegie Melion University 149
Computer Peripherals, Inc. 144
Davie Robert 144
Fi R. 144
Ford-Electrical & Electronics Division 148
GTE Laboratories 148
Hewiett-Packard 147
Hughes Alrcratt Co. 145
Litton S8ystems, Inc. Amecon Division 146
The Staniey Works 149
Tektronix 148

® For more information of complete product line see
advertisement in the latest Electronics Buyers Guide

* Advertisers in Electronics International

$ Advertisers in Electronics domestic edition
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Advertising Sales Staff

Advertising sales manager: Paul W. Relss
1221 Avenue of the Americas, New York, N.Y. 10020
[212) 997-4371

Atianta, Ga. 30309: Glen N. Dougherty

100 Colony Square, 1175 Peachtree St., N.E.

[404) 892-2868

Boston, Mass. 02116: Frank Mitchell

607 Boylston St.

[617] 262-1160

Chicago, lll. 80811

645 North Michigan Avenue

Robert W. Bartiett [312] 751-3739

Robert M. Denmead [312] 751-3738

Cleveland, Ohio 44113: William J. Boyle

[716] 586-5040

Dallas, Toxas 75201: John J. Uphues

2001 Bryant Tower, Suite 1070

[214) 742-1747

Denver, Colo. 80203: Harry B. Doyle, Jr.

123 Speer Bivd. #400

[303] 837-1010

Detroit, Michigan 48202: Robert W. Bartlett

1400 Fisher Bidg.

{313] 873-7410

Houston, Texas 77002: John J. Uphues

601 Jeferson Street, Dresser Tower

[713] 659-8381

Los Angeles, Calif. 90010: Robert J. Rielly

Bradley K. Jones, 3200 Wilshire Blvd., South Tower
[213) 487-1160

Minneapolis, Minn. 55435: Robert M. Denmead
4015 W. 65th St.

[312] 751-3738

New York, N.Y. 10020

1221 Avenue of the Americas

Michael J. Stoller [212] 997-36 16

Matthew T. Reseska [212] 997-3617

Philadeiphia, Ps. 19102: Matthew T. Reseska
Three Parkway

[212) 997-3617

Pittsburgh, Pa. 15222: Matthew T. Reseska

4 Gateway Center

[212]) 997-3617

Rochester, N.Y. 14534: William J. Boyle
1175 Pittstord-Victor Rd., Pittstord, N.Y.
{716] 586-5040

8an Francisco, Calif. 84111: Don Farris
Robert J. Rielly, 425 Battery Street,
[415) 362-4600

Paris:

17 Rue-Georges Bizet, 75116 Paris, France
Tel: 720-73-01

Genevs:

1rue du Temple, Geneva, Switzerland
Tel: 32-35-63

United Kingdom & Scandinavis: Robert Ghey
34 Dover Street, London W1

Tel: 01-493-1451

Scandinavis: Andrew Karnig and Assoc.
Kungsholmsgatan 10

112 27 Stockholm, Sweden

Tel: 08 5168 70 Telex: 179 51

Milen: Luigi Rancati

1 via Baracchini, Italy

Phone 86-90-656

Brussels: Alain Offergeld

23 Chaussee de Wavre

Brussets 1040, Belgium

Tek 13-73-95

Frankfurt/Main: Fritz Krusebecker
Liebigstrasse 27¢, Germany

Phone 72 01 81

Tokyo: Tatsumi Katagiri, McGraw-Hill
Publications Overseas Corporation,
Kasumigaseki Building 2-5, 3-chome,
Kasumigaseki, Chiyoda-Ku, Tokyo, Japan
{581]9811

Business Department

Thomas M. Egan

Production Manager [212) 997-3140
Carol Gallagher

Production Manager International
[212] 997-2045

Dorothy Carter

Production Manager Domestic

[212] 997-2908

Diane Arlotta

Production Assistant [212] 997-2044
Frances Vallone

Reader Service Manager

[212]) 997-6057

Electronics Buyers’ Guide

H.T. Howland, General Manager

[212) 997-6642

Regina Hers, Directory Manager

{212) 997-2544

Diane Arlotta, Production Manager

[212] 997-2044

Frances Vallone, Reader Service Manager
{212) 997-6057

Classified and Employment Advertising

Frank Eberle, Manager
{212) 997-2557
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ELECTRONICS REPRINTS

No. of
c

waned New reprints
__R-718 Display makers strive to refine
their technologies 8 pp $3.00
—_R-716 Special report—Japanese wave
in semiconductor technology 24
pp $3.00
__R-714 Special report—active filter
technology 6 pp $3.00
—R-713 Electron-beam lithography
draws fine line 10 pp $3.00
— R-712 Special report —large-scale inte-
gration 16 pp $3.00
— R-710 Personal computers mean busi-
ness 8 pp $2.00
—_R-708 So you want to be a consuitant
6 pp $2.00

Charts

—_R-516 Electronic symbols $2.00

— R-213 Electromagnetic spectrum (up-
dated 1976) $3.00

— R-326 Optical spectrum (6-page report
and chart) $3.00

Books

—R-711 Circuits for electronics engi-
neers: 306 circuits in 51 func-
tional groups — Electronics Book
Series $15.95

—_R-704 Thermal design in electronics
$5.00

__R-701 Applying microprocessors —
Electronics Book Series $9.95

__R-608 Basics of Data Communica-
tions —Electronics Book Series
$12.50

—R-602 Large Scale Integration—Elec-
tronics Book Series $9.95

— R-520 Microprocessors —Electronics
Book Series $8.95

—_R-011 Computer-aided Design 135 pp
$4.00

— R-032 Active Filters 88 pp $4.00

Other reprints

— R-706 Low-cost dual delayed sweep

method 6 pp $2.00
—_R-705 Powering up with linear ICs 12
pp $3.00
_R-703 Special report—memories
16 pp $3.00
— R-702 World market report 1977 24 pp
$4.00
— R-616 Special issue—technology up-
date $4.00

R-614 Power supply choices for so-
phisticated designs 8 pp $3.00
R-612 Fiber-optic communications
special report 24 pp $3.00
~R-610 Special report on hybrid-circuit
technology 19 pp $3.00
_ R-606 Special issue —microprocessors
$4.00
— R-526 How reliable are today’s compo-
nents 16 pp $3.00
R-600 World market report 1976 24 pp
$4.00
— R-524 Special report on bipolar large-
scale integration 12 pp $3.00
R-522 Special report on power semi-
conductors 12 pp $3.00
—R-518 Special issue—productivity
$4.00
__R-514 Eight ways to better radio
receiver design 6 pp $3.00
— R-512 Design of circuits for dangerous
environments 4 pp $2.00
—__R-510 Bipolar advances with 12 micro-
processor 8 pp $2.00
— R-508 Designing microprocessors with
standard logic 12 pp $3.00
—_R-506 The case for component burn-in
7 pp $2.00
—R-434 Designing systems with the stan-
dard interface 12 pp $3.00
R-432 An update on communications
satellites 8 pp $2.00

Make check or money order payable to Electronics Reprints. All orders are shipped prepaid
by parcel post. Allow two to three weeks for delivery. For additional information call (609)

448-1700 ext. 5494

USE THIS PAGE AS YOUR ORDER FORM

Cost of orders $_ Mait your order to:

Plus 10% handling charge $ Janice Austin

TOTAL AMOUNT ENCLOSED $_ ELECTRONICS REPRINTS
P.O Box 669

SEND REPRINTS TO Hightstown, N.J. 08520

Name.

Company. Dept.

Street

City State Zip.
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Thebig three

Eleistronik

The leading German magazine Cov-
ering applied electronics and data pro-
cessing. Enjoys eminent editorial sta-
tus and a circulation from 32,000 co-
pies monthly. The contact-card rea-
der-service assures your advertise-
ments of greater success

Funkschau

The big publication in the field of radio,
tv, hi-fiand electronics, 26 issues pub-
lished yearly, with a circulation of
120,000 which includes over 13,000
copies outside Germany. These are
the guarantee for your successful ad-
vertising campaign.

Visit us at Wescon booth 63

FRANZIS-VERLAG GMBH
Karlstrasse 41,D-8000 Muenchen 2
phone: (089)-5117277

telex: 522301 frzis d

Germany’s leading publishinghouse
for e.ectronics

=1£2)

The new magazine covering electro-
nicsinpracticeand as a hobby. 30,000
circulation at the start in 75, increasing
to 122,000 copies in only one and a
half years. Published monthly. It is
especially conceived forthe interested
amateur and all people interested in
hi-fi and electronics as a hobby.

USA: INTA Advertising. Inc
1560 Broadway, New York. N.Y 10036
phone: (212) 575-92 92

USA: Elmatex International
7742 Redlands Street

Suite H 3021

Playa Del Rey, CA 90291

United Kingdom: Publicitas Limited
525/527 Fulham Road. London SW6 1 HF
phone: 01-38577 23,

telex: 919223 Almilon

Switzerland: Exportwerbung AG
Neptunstrasse 20, CH-8032 Zirich
phone: 01-47 46 90, telex: 53 327

Japan: International Media Ltd
I. Shiba-Kotohiracho, Minatoku
Tokyo, phone: 5 02-06 56, telex: J 22633

Korea: international Marketing Corp.
C.P.O Box 6533, Seoul, Korea
phone:74.75 35

Circle 152 for subscription

Circle 153 for advertisements
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Reader Service

For additional information
on products advertised,
new products or new literature,

use these business reply cards.

Complete entire card.
Please print or type.
Circle the number on the Reader

Service postcard that corresponds
to the number at the bottom of the

advertisement, new product item, or
new literature in which you are
interested.

To aid the manufacturer in filling your

request, please answer the three
questions.

All inquiries from outside the U.S. that
cannot reach Electronics before the
expiration date noted on the Reader
Service postcard must be mailed
directly to the manutacturer. The
manufacturer assumes all respon-
sibilities for responding to inquiries.

Subscriptions & Renewals

Fill in the subscription card adjoining
this card. Electronics will bill you at
the address indicated on the card.

m September 1, 1977 This reader service card expires December 1, 1977

NAME TITLE

PHONE ( ) COMPANY

STREET ADDRESS (Company O or home O check one}

CITY STATE ZIP

Was This Magazine Personally Addressed to You? DOYes ONo
Industry classification (check one):

a 0 Computer & Related Equipment

b O Communications Equipment & Systems

¢ O Navigation, Guidance or Control Systems

dO Aerospace Underseas Ground Support

Your deslgn function (check each letter that apphes)
x O | do electronic design or development engrneerlng work.
y O | supervise electronic design or development engineering work.

z D | set standards for, or evaluate eIectronlc components systems and materials.
Estlmate number of employees (at this location):

e [0 Test & Measuring Equipment

f O Consumer Products
g O Industrial Controls & Equipment
hO Components & Subassemblles

jiOo
kO

Independent R&D Organizations
Government

Your prlnclpal lob mponslblllty (check one)
t O Management

v [ Engineering

1.0under20 2.020-99 3. D100-999 4 [Z]over1000

46

76

91 106
92107
93108
94 109
95110

121136 151 166
122137 152 167
123138153 168
124 139 154 169
125140155170

181 196 211 226
182197 212 227
183 198 213 228
184199 214 229
185 200 215 230

241 256 271 348
242 257 272 349
243 258 273 350
244 259 274 351
245 260 275 352

363 378 393 408

364 379 394 409
'365 380 395 410

366 381 396 411
367 382 397 412

423 438 453 468
424 439 454 469
425 440 455 470
426 441 456 471
427 442 457 472

483498703 718
484499704 719
485 500 705 720
486 501 706 900
487 502 707 901

96 111
97 112
98 113
99114

85100115

126 141 156 171
127 142 157 172
128 143158 173
129 144159 174
130 145160 175

186 201 216 231
187 202 217 232
188 203 218 233
189 204 219 234
190 205 220 235

246267 223 3¢3
247 262 339 354
248 263 340 355
249 264 341 356
250 265 342 357

368 383 398 413
369 384 399 414
370 385400 415
371386 401 416
372 387 402 417

428 443 458 473
429 444 459 474
430 445 460 475
431 446 461 476
432 447 462 477

488 503 708 902
489 504 709 951
490 505 710 952
491 506 711 953
492 507 712 954

86101 116
87102117
88103118
89104 119
90 105 120| 135150 165 180

131146 161 176
132 147 162 177
133148163 178
134149164 179

191 206 221 236
192 207 222 237
193 208 223 238
194 209 224 239
195 210 225 240

251 266 343 358
252 267 344 359
253 268 345 360
254 269 346 361
255 270 347 362

373388403 418
374 389 404 419
375 390 405 420
376 391 406 421
377 392 407 422

433 448 463 478
434 449 464 479
435 450 465 480
436 451 466 481
437 452 467 402

493 508 713 956
494 509 714 957
495510 715 958
496 701 716 959
497 702 717 960

m September 1, 1977 This reader service card expires December 1, 1977

NAME TITLE

PHONE ( ) COMPANY

STREET ADDRESS (Company O or home O check one)

CITY STATE zZIP

Was This Magazine Personally Addressedto You? O Yes ONo
Industry classification (check one):

a 0 Computer & Related Equipment

b O Communications Equipment & Systems
¢ O Navigation, Guidance or Control Systems

e [ Test & Measuring Equipment
f O Consumer Products
g O Industrial Controls & Equipment

independent R&D Organizations

iQa
k O Government

d Aerospace Underseas Ground Support

Your design function (check each letter that applnes)r

h O Components & Subassemblies

x O | do electronic design or development englneernng work.
y O I supervise electronic design or development engineering work.

z [0 1set standards for, or evaluate eIectron|c components systems and mater|als

Estimate number of employees (at this location): 1.0 under20 2.(J20-99 3.0 100-999 4. D over 1000

Your principal job responslibility (check one)
t O Management

v 0O Engineering

16 46

61

76
77

91 106
92 107
93 108
94109
95110

121136 151 166
122137 152 167
123138 153 168
124 139 154 169
125140155 170

181 196 211 226
182197 212 227
183 198 213 228
184 199 214 229
185200 215 230

241 256 271 348
242 257 272 349
243 258 273 350
244 259 274 351
245 260 275 352

363 378 393 408
364 379 394 409
365 380 395 410
366 381 396 411
367 382 397 412

423 438 453 468
424 439 454 469
425 440 455 470
426 441 456 471
427 442 457 472

483 498 703 718
484 499704 719
485500705 720
486 501 706 900
487 502 707 901

OCOND | NBWN) —
ny
o
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96 111
97 112
98 113
99 114

85100 115

126 141 156 171
127 142157 172
128143158 173
129144 159 174
130145160175

186 201 216 231
187 202 217 232
188 203 218 233
189 204 219 234
190 205 220 235

246 261 338 353
247 262 339 354
248 263 340 355
249 264 341 356
250 265 342 357

368 383 398 413

.369 384 399 414

370 385 400 415
371 386 401 416
372 387 402 417

428 443 458 473
429 444 459 474
430 445 460 475
431 446 461 476
432 447 462 477

488 503 708 902
489 504 709 951
490 505 710 952
491 506 711 953
492 507 712 954

86101 116
87102117
88103118
89104 119
90105 120

131146 161 176
132147162 177
133148163178
134149 164 179
135 150 165 180

191206 221 236
192 207 222 237
193 208 223 238
194 209 224 239
135 210'225:240

251 266 343 358
252 267 344 359
253 268 345 360
254 269 346 361
255 270 347 362

373 388 403 418
374 389 404 419
375 390 405 420
376 391 406 421
377 392 407 422

433 448 463 478
434 449 464 479
435 450 465 480
436 451 466 481
437 452 467 482

493 508 713 956
494 509 714 957
495510 715 958
496 701 716 959
497 702 717 960




Eec = If the cards below have already been used,
trmlcs you may obtain the needed information
. by writing directly to the manufacturer,
Reader SerV|Ce or by sending your name and address,
plus the Reader Service number and issue date,

to Electronics Reader Service Department,
P.0. Box No. 2530, Clinton, lowa 52732.

--——----———-----——--——-———————-1

Affix
Postage
Here

Electronics

P.O.Box No.2530
Clinton, lowa 52732

Affix
Postage
Here

P.O.Box No.2530
Clinton, lowa 52732
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HitachiSgHighlGaing
arlington Power Transistors...

Superior Peak Power Handling Capacity
Highly Resistant to Thermal Fatigue

=
@, =

| | Absolute Maximum Ratings Ta=25°C) Absolute Maximum Rstings (Ta=25°C)

F -
Type Outline veso [Veeo |veso | [ic peata [ pe Type Outine | vcso | vceo | veso | Tic poat | pe
(321 v) ) (wi} v ) ) < (a) (]

+ - + - - + 1 + v . + T +
2SC|87SH4 T0-39 [ 100 70 | 7 i ; 08 258638H | T0-3 100 | -100 I -7 150 | 80.0¢
25C1879H | TO-39 120 i 120 f 7 08 8D° 25D628H ‘TO-J | 100 | 100 7 4 1 15.0 80.0°

b { . 1 .
28C1881K TO-22QA8 I 60 1 60 1 77 | { 42»0 3a.0 25B650H 1 TO-3 -t00 —-100 | -7 4 L | 100.0°*
25C2165H | TO-33 120 | 120 | 7 L , 08 82 25D670H | TO-3 | 100 | 100 B 7 | a0 | 2 | 100.0°
2SC22NH1‘ T0-39 B 1207 | 120 i 7 | 1 08 8D ;50628#‘1'03 10A Complementary *Value at Tc=25C.
25C1884H | TO-66 20 | 120 |7 200" ol all

4 ! . 1 4 -
25D472H | TO-3 150 | 100 | 7| | 0 | Bog*
25D473H | TO-3 100 100 7 100.0°

+ + + + +- t
2SD528H | TO-3 + 600 1 500 15 | 11¢ L 100.0*
!
2SD650H | TO-3 | 400 | 400 T 7 | so | 120 | soer
*Value at Tc=B°C
Hitachi, Ltd. Electronics Devices Group
6-2, Qtrmachi 2-chome, Chiyoda-ku, Tokyo 100
Telrpr one: Tokye (270) 2111 Cabie Address: "HITACHY” TOKYO

Telex: J22395, 22432, 24491, 26375
For inquiry write to:
Hitachi America, Ltd. Hitachi Electronic Componants Erope GMBH Hitachi Electronic Components (U.K,) Ltd.
Chicago Office, Electronics Department 4 Dusseldorf 1, immermann Strasse 15, Hitachi Hause, Statian Road, Hayes,
2700 River Road, Des Plaines, Iliinois 60018 West Germany Telephone: 0211-353073~353077 Middlesex, UB3 4DR Telephone: (848) 8787
Telephone: (312) 298-084C Telex: 72-6353 Telex: (41) 8587385 (8587385 HITA D) Telex: 936293 (HITELECTRO HYES)

Circle 901 _on reader service card
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Clairex

optical switches

Order any of our standard
designs of optical switches
and we'll give you the
most reliable units and the
best delivery in the in-
dustry.

Custom designs take a

Product Data

little longer. Tell us your
needs and we’ll design to
your specifications. We
may even suggest an al-
ternate, more economical
solution.

Clairex optical switches

CL1200
CL1200D

Optical Switches

SENERAL D‘wn'ﬂ!ON

ELE

CTRICAL CHARA

CTERSTICS

cnaraciensiics

symbo!

are made with hermeti-
cally sealed emitters and
detectors for maximum re-
liability. Glass lenses align
the light beam to improve
target detection, to mini-
mize false triggering from

cL1200

cL12000 ' )

Tast cwa\\\oﬂ!

wh

stray light, and to reduce
dust pickup.

Call (914) 664-6602 or
write Clairex®, 560 South
Third Avenue, Mount Ver-
non, New York 10550.

CLAIREX ELECTRONICS

A Division of Clairex Corporation

Circle,802 onjreader, service card




