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And mcorporatavmmmars ‘_" | .
in a single MFTpaokage'

All trimmer applications require a fixed resistor or
resistors to either divide a voltage or limit a current.
The revolutionary MFT trimmer/resistor package,
pioneered by Boums, combines cermet trimmers and
fixed resistors into a single JEDEC DIP package.
More than just a DIP trimmer, the MFT trimmer/
resistor contains the total trimmer circuit in one
DIP package.

Nine different MFT trimmer/resistor models,
available in a broad range of resistance values,
provide both multi-trimmer versions and various
combinations of fixed resistors and trimmers that
will satisfy almost any trimmer application.

Increased Reliability — Fewer PC board
connections and pre-tested circuitry provide increased
reliability. MFT trimmers/resistors are manufactured
simultaneously on a common substrate, resulting
in better temperature tracking than discrete
components. Standard tempco tracking is 50ppm/ °C
at —55°C to +125°C.

Saves Time, Space and Money — Auto- or
hand-insertion of one component instead of many;
less components to purchase, stock and handle;
simplified circuit design; and less PC board space
required. A multitude of advantages means
increased productivity and lower on-board cost.

Worldwide Availability — MFT trimmers/resistors
are now available throughout the world from Bourns
authorized representatives, distributors and
international marketing affitiates.

For new applications, or your next generation of
design, join the growing number of engineers who
are specifying MFT trimmers/resistors. Call or
write today for your MFT catalog. Or, see the EEM
directory (Volume 2, pages 3791 — 3801).

TRIMPOT PRODUCTS DMSION, BOURNS, INC.,
1200 Columbia Avenue, Riverside, CA 92507.
Phone: 714 781-5204. TWX: 910 332-1252.

European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar,
Switzerland. Phone: 042 33 33 33. Telex: 78722.
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Look at the performance you get with HP’s
new 20 Hz to 40 MHz Spectrum Analyzer.

3 Hz resolution bandwidth
lets you resolve 50 Hz and 60 Hz
powerline sidebands greater than
80 dB down from a carrier.

80 dB dynamic range. That means
80 dB without noise, spurious signals or
distortion products. Total measurement
range of —137 dBm to +30 dBm.

HP’s new 3585A Spectrum
. Analyzer delivers all
of this capability and

more. An internal
microprocessor gives

you new versatility

for spectral measure-

ments, provides ac-

curate answers and

saves measurement time.

Easy to-use. With the display marker, you can pick any
point on the digitally stored trace and get direct answers without
having to count graticule lines, interpolate, or perform calcu-
lations. Maximum accuracy is always maintained because of the
automatic internal calibration routine. Photo documentation is
simple—alphanumeric labeling on the CRT gives you all neces-
sary information to define a spectral sweep.

It's simple to operate too, because control parameters can be
easily entered via keyboard and continuously varied with a knob.
Autoranging circuitry automatically selects the proper range for
you. And bandwidth coupling assures proper resolution and
sweep calibration.

Added capability includes internal display marker with direct
readout to measure spectral noise density as well as relative
frequency and level. Other marker aids simplify display adjust-
ments such as centering a signal and raising it to the reference level.

+0.4 dB absolute amplitude
accuracy—until now only
available with a wave analyzer.

+0.3 Hz frequency accuracy
with 0.1 ppmymo stability due to
a high-performance synthesized
local oscillator.

You can even store two traces and display them either
separately or together. Or display the arithmetic difference to
simplify comparisons.

More than programmable. The 3585A is not only HP-IB*
compatible for easy system integration, but with a desktop com-
puter, it can compute parameters such as total harmonic dis-
tortion or log frequency response using measurement data
transferred from the analyzer. The computed data can then be
sent to the analyzer CRT for convenient display. You can even
use the analyzer keyboard to enter data into or call up programs
from the desktop computer.

But that's just the beginning. For complete details on the 3585A
Spectrum Analyzer, priced at $17,500**, talk with your local
HP field engineer.

* HPs nmplemenumon of IEEE Standard 488-1975.
** Domestic U.S.A. price only.

HEWLETTW’ PACKARD

1507 Page Ml Road, Palo Alto, Cahforma 94304

For assistance call Washington (301) 944-5400, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

Circle 1 onreader service card




HP’s new concept in DMM’s
gives you more time to be creative.

Free yourself from time-consuming lab-bench measurements
with HP's new 3467A Logging Multimeter.

Itis a total measurement station, doing jobs that used to require
several instruments. The 3467A combines a 4Y2-digit DMM,
four-channel scanner, digital thermometer, math functions, and
printer with timer in a single instrument. It simplifies setups and
measurements and gives you a record of data in the units you
need (°C, dB, etc.) . . . unattended or manually.

Identify “‘hot spots.” The multi-channel 3467A lets you
measure temperature changes directly in °C or °F at more than
one location. And, with its built-in math functions, printer and
timer, you can get a permanent record of temperature changes
with respect to time.

Characterize amplifiers and filters directly in dB. The
3467A does the work for you. It combines true RMS mea-
surements to 100 kHz, four inputs, and math functions. The
3467A will give you dB response directly; and print auto-
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matically at preset time intervals, or manually when you press
the *“‘Print” button.

Analyze temperature dependent parameters. Use the
3467A’s mixed function capability to measure temperature on
channels 1 and 2 plus voltage or resistance on the remaining
two channels. Then, using the math functions, you can get direct
printout of such parameters as amplifier gain vs. temperature.

Component selection. Sort resistors to desired tolerance
without a precise reference resistor. Simply select the ohms
function, enter the reference value as a stored constant and
measure your resistors. The 3467A calculates and prints out
tolerance values in A% directly.

Find out how the new HP 3467A Logging Multimeter, priced
at $2200*, can make your R&D measurements easier. Your
local HP field engineer has all the details. Call today.

e S pleaa, Circle 2 on reader service card
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Highlights

Cover: Decoder chip merges analog, digital, 105
Switched-capacitor filters extend metal-
oxide-semiconductor technologies into ana-
log signal-processing systems. One result is
a decoder that is the first single-chip tele-
communications part to combine analog
and digital blocks.

Cover photograph is by Art Director Fred
Sklenar.

Chip testing faces greater challenges, 88

As manufacturers of test systems, chip
makers, and chip users continue to argue
about how to solve the problems of testing
large-scale integrated circuits, very large-
scale integration is making initial appear-
ances. VLSI calls for the creation of entirely
new approaches and increased communica-
tion among the three groups involved, says
this commentary.

ISSCC: a hit once again, 122

The International Solid State Circuits Con-
ference continues its role as the place to
announce major technical advances in
semiconductors. Two trends, especially, are
growing: putting analog and digital functions
on one chip, and using digital techniques for
real-time signal processing.

64-K RAM refreshes itself, 141

Motorola’s 64-kilobit 5-volt-only dynamic
random-access memory takes a new route
with its use of a single pin to control self-
refreshing for both active and idle states.

And in the nextissue . . .

A faster low-power family of Schottky tran-
sistor-transistor logic . . . how to design
serviceability into microproces-
sors . . . sewing machines with electronic
controls and touch switches.
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Publisher’s letter

There was a time when design engi-

neers raised on analog technology
had to learn painfully about digital
technology. Well, the pendulum has
swung, forcing many digital experts
to cope with the mysteries of analog
design. That is one reason why the
team of George Lansberg, Bert
White, and Gordon Jacobs of the
technical staff for Silicon Systems
Inc., Irvine, Calif., is unique.

This group was brought together
about a year ago to design the
switched-capacitor filter system de-
scribed in detail on pages 105
through 112. Gordon, 23, did his
masters degree research on
switched-capacitor filter design at
the University of California, Berke-
ley. There are not too many young
engineers today who are knowledge-
able on this subject.

Bert, 28, became involved in
converter systems while designing
with charge-coupled devices at
Hughes. He was the systems man on
the team. George, 34, brought to the
group his experience with metal-
oxide-semiconductor and analog in-
tegrated circuits, with special em-
phasis on codecs and converters.

“This is a unique team” George
comments. “In fact, this system
probably could not have been done
by one designer in the time it took.”

The group will probably continue
to work together on other similar
projects. “We still get along with
each other after a year,” Bert quips.

Taper-isolated cells . . . H-Mo0s [I

analog microproces-
sor . . . multiprocessed linears.
When words like these begin filling
the air, it must be ISSCC time again.

As usual this year’s conference is
brimming with papers on the latest
advances in memories, microproces-
sors, and linear devices.

The high points of the meeting are
reviewed by solid state editor Ray
Capece and components editor Nick
Mokhoff in the article that starts on
page 122. Higher performance is the
keynote, according to Ray and Nick.
Or, as Ray puts it, “chip manufac-
turers are not suffering from a short-
age of sometimes startlingly innova-
tive designs for boosting memory
speed and density.”

“Some of the more dedicated LSI
circuit designs at ISSCC are quite
intriguing, especially those that mix
analog circuits with logic in what
can only be the start of a trend
towards analog-digital LSI,” he adds.

As for the linears, Nick points out,
“Active filters are this year what the
codecs were a year ago, because the
design problems that the codecs
addressed were only the tip of the
iceberg.” In essence, interfacing the
analog world with today’s sophisti-
cated processors has become a major
undertaking that has led to the
development of a variety of high-
performance as well as linear circuits
to use with them.

he annual index of Electronics

articles, a handy compilation that
can help you find anything we
printed last year, will be available
shortly. For a free copy, circle 340
on the reader service card.
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C-DC
converters
from KEPCO/TDK

convert 12V, 24V, 48V, 130V or 260V input
to 5V-28Vd-c outputs, 30-100 watts

> o !
Y

High frequency conversion for high efficiency
Fully isolated

Current limited

Adjustable output

Built-in overvoltage protection

so small and light—
they’ll fit your product

K E p C: D » For complete specifications write Dept. BUF-14.

KEPCO, INC. = 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 « (212) 461-7000 » TWX =710-582-2631 - Cable: KEPCOPOWER NEWYORK
Circle 5 onreader service card




SIGNAL

GENERATOR

AMPLIFIER

Our Model 603L is the
ultimate in RF signal
generator amplifiers. Just
plug this low cost unit into
any signal or sweep
generator in its 0.8 to 1000
MHz range and this
completely solid state unit
will provide you with the
maximum in power
flexibility.

With a flat frequency
response and 3 watts of
linear Class A output (up
to 5 watts saturated), the
603L will provide constant
forward power, making it
ideal for driving reactive or
resistive loads.

Priced at $1895*, the
versatility and usefulness
of this outstanding power
amplifier can best be
demonstrated in your own
applications.

For detailed specifica-
tions or a demonstration,
please contact:

ENI

3000 Winton Road South
Rochester, New York 14623
Call: 716-473-6900 or
Telex: 97-8283 ENI ROC

* USA

The World's Leader
in Power Amplifiers

6 Circle 6 on reader service card

Readers’ comments

Missing

To the Editor: Your special report,
“New networks tie down distributed
processing concepts” [Dec. 7,
p- 107], states: “In the United States
the only public packet-switched net-
work currently running is offered by
Telenet Communications Corp.”

Not only is there another public
packet network, but it is older, larg-
er, and financially more successful
than Telenet. I'm referring to Tym-
net, which is operated as a common
carrier regulated by the Federal
Communications Commission.

The Tymnet network has been
fully operational since 1971, though
it only began operations as a
common carrier on April 1, 1977.

Ronald A. Bamberg
Tymnet Inc.
Cupertino, Calif.

Explaining the condition

To the Editor: I would like to correct
a misstatement and eliminate possi-
ble confusion concerning the dc
response capability of HP’s fiber-
optic links [“What designers should
know about off-the-shelf fiber-optic
links,” Dec. 21, p.89]. Operated
normally in the internally coded
mode, our link provides true dc
response and thus has no restrictions
on the data format whatsoever.

We do provide an option at the
transmitter to disable our three-level
optical internally coded mode (which
gives us our dc response) so that our
transmitter can be used with other
fiber-optic receivers or for testing.
With the transmitter in this mode,
our receiver requires a 50% duty-
cycle signal and a symbol rate above
2 megabauds. This is totally unre-
lated to the user’s desire to encode
clock and data together or the use of
Manchester coding as claimed.

Lee Rhodes
Optoelectronics Division
Hewlett-Packard Co.
Palo Alto, Calif.

Correction

In “Hot time for iCs” (Jan. 18, p. 81),
the figure shows the results of tests
by General Electric Co.’s Electronics
Laboratory, Syracuse, N. Y.

CABLE
TESTING

THE WAY IT
SHOULD BE

Tests 1 to 50 conductors or more
with continuous readout. Locates
shorts, opens, reversals, contin-
uity, ground shorts, shield shorts
and intermittent connections

instantly.
Adapters available for any
connector,

ﬁﬂm‘lf‘
COMPANY INC cost savers in electronics
11035 Harry Hines Blvd, Suite 212
allas, Texas 75229
(214) 3506714 or 350-6829

Circle 229 on reader service card

NEW &
DAZZLING!!!

MS-15 Miniscope

With Rechargeable
Batteries & Charger Unit

$318

® 15-megahertz bandwidth.
® External & internal trigger.
e Auto or line sync modes.
® Power usage —<<15W.

e Battery or line operation.
©2.9"Hx6.4"Wx8.0"D.

Non-Linear Systems, Inc.
Originator of the digitat volimeter.

Box N, Del Mar, Califomnia 92014

Telephone (714) 755-1134 TWX 910-322-1132

Circle 230 on reader service card



ALL THE PARTS YOU NEED FOR

4'2 DIGIT GASCADABLE
COUNTER/DECODER/DRIVER:

4Yz2 DIGIT DISPLAY

- - -
LCD(ICM7224)
LED (ICM 7225) '. .;' . . .
- L - -

COUNT INPUT
(25MHz TYP.)

COUNT

INHIBIT CARRY

LEADING
ENABLE S
V -
STORE

LCD or LED. One chip.

The ICM7224 (LLCD) and ICM7225 (LED) counters

offer 19999 maximum count, or 15959 maximum count

in version “A” (timer). In both versions, the display is not
multiplexed and, RF interference is eliminated. Bright
digits are assured (with a guaranteed minimum of SmA -
per segment on the ICM7225 LED version).

High frequency. Low frequency.

The ICM7224 offers
high frequency count-
ing, (15MHz guaran-

MAXIMUM COUNT FREQUENCY (TYPICAL)
AS A FUNCTION OF SUPPLY VOLTAGE

a8 ——T_r T
:‘5.%';'3.“.‘.2‘}&;;«:! ] 1] ] teed; 25MHz typical )
w0~ ++ 4+t at 5V). For those appli-
- 1 cations that require low
3 frequency counting,
& ! down to DC, a Schmitt
o | trigger on the count
$ input allows accurate
ey B operation in noisy
L 1ell ! environments or with
e . slowly changing inputs.
+ -4 —+ —+ -
" ;} B S N N S | T
4 £ .
V+-V-Volts
Low power.

Current requirements of the ICM7224 are 10uA up to
1KHz and 1mA at 10MHz with a 5V supply. That means less
than 10mW power consumption when counting from DC to
15MHz.. . terrific for long battery life operation.

Cascadable.

Cascade in four-digit blocks. The ICM7224/7225 family

of counter/decoder/drivers provides a carry output which
allows cascading to 8, 12 or 16 digits. Leading zero blanking
control pins provide correct blanking on cascaded devices.

MAXCMOS: More for less.

Gereater reliability. Lower component count. Super
performance. Less design and manufacturing cost.
At prices like these:

ORDER PART COUNT
_NUMBER __ OPTION 124 25-99 100-999
LCD ICM7224IPL 19999
DISPLAY ICM7224AIPL 15959 e ey
LED ICM7225IPL 19999

$8.90 $6.35 $5.30

DISPLAY ICM7225AIPL 15959

Available now.

Call your Intersil Sales Office or Franchised Distributor for
full information. Or, return the coupon below for complete
product information on all the parts you'll need for a 4Y2-
digit cascadable LCD/LED counter/decoder/driver: One.

®MAXCMOS is a registered trademark of Intersil, Inc.

INTERSIL SALES OFFICES: CALIFORNIA: Sunnyvale (408) 744-0618,
Long Beach (213) 436-9261 * COLORADO: Aurora (303) 750-7004 «
FLORIDA: Fort Lauderdale (305) 772-4122 « ILLINOIS: Hinsdale

(312) 986-5303 » MASSACHUSETTS: Lexington (617) 861-6220 «
MINNESOTA: Minneapolis (612) 925-1844 « NEW JERSEY: Englewood
Cliffs (201) 567-5585 « OHIO: Dayton (513) 866-7328 « TEXAS: Dallas
(214) 387-0539 » CANADA: Brampton, Ontario (416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS: Advent/ Indiana ¢ Alliance
Electronics * Arrow Electronics ¢ Bell Industries/Century Electronic
Division * CESCO » Component Specialties Inc. * Components Plus ¢
Diplomat Electronics Inc., (FLA) » Diplomat Electronics Inc,, (N]) ¢
Elmar Electronics * Harvey Federal Electronics * Intermark Electronics ¢
Kierulff Electronics * LCOMP ¢ Liberty Electronics * R.A.E. Ind. Elect.
Lid. *» RESCO/Raleigh ¢ Schweber Electronics * Sheridan Associates ¢
Summit Distributors Inc. * Zentronics Lid.
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INTMEIRS L

Analog Products — Low Power

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

e e e e

One?

1 Send me the details on: ___ ICM7224 (LCD) counter.
— ICM7224A (LCD) timer. ICM7225 (LED) counter.
—_ICM7225A (LED) timer. Send me your Mark Twain Poster.
Name______ S
Company —
Address. - B _ _

| City. I _State___ Zip_____

] £21579



New possibilities for
your Printed Circuit
Board

WIMA Miniature
Capacitors ——

WIMA MKS 2
with a PCM of 5 mm__|

The new miniatures from WIMA help
you to save space on your Printed
Circuit Boards and can be utilised
everywhere. They are the smallest
plastic cased, metallised polyester
Capacitors available.

Capacitance values 0.01 — 0.47 uF
(1 1F with 7.6 mm PCM.)

WIMA FKS 2 from 1000 pF.

All capacitors are resistant to
moisture.

Please ask for s
our special
catalogue.

WILH. WESTERMANN

Spezialvertrieb elektron. Bauelemente
P.O.Box 2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices :

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46815

(219) 483-3378

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P. O. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California91505 - (213) 846-3911
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News update

W The makers of minicomputer sys-
tems that are plug-compatible with
the machines making up IBM’s
System/370 may be headed for the
edge of a cliff now that the giant has
brought out its 4300 series [Electron-
ics, Sept. 14, 1978, p. 88, and this
issue, p. 85], but their attitudes and
sales to date indicate otherwise.

For example, Two Pi Co., the
Santa Clara, Calif., affiliate of Phil-
ips Industries of the Netherlands
that started the trend, also leads the
pack in deliveries—15 so far. Most
have gone to National css Corp.,
Wilton, Conn., says Two Pi presi-
dent Jared Anderson. During 1979,
Two Pi will concentrate on furnish-
ing large volumes of small integrated
controllers that will allow users to tie
their systems to minicomputer pe-
ripherals, he adds.

At National Semiconductor
Corp., also in Santa Clara, the
System 400 marketing group is ‘“‘on
a high” because of interest in the
machine, says Ed McCurtain, man-
ager of System 400 marketing.
Despite industry reports of problems,
“we’ve got one delivered so far that
is still in [customer’s] beta test, and
we expect to begin production ship-
ments by mid-February,” he says.
The focus has been on original-
equipment manufacturers.

As for Cambridge Memories Inc.
in Waltham, Mass., the first of its
CM 1600 series went to National
Css last month. Kent E. Crombie,
director of computer systems mar-
keting, says, “The order rate is good
and we have a substantial backlog.”
Peak production is set for April.

Another plug-compatible-system
maker, Magnuson Systems Inc.,
delivered its first M80 series to
Boston-based Mitrol, a systems
house that offers manufacturing-
information-management system
software. “It all went well and they
paid cash six days later,” says L.
James Beckman, Magnuson’s vice
president of marketing. A few more
systems are in customers’ beta test-
ing, Beckman says; and the Santa
Clara company has agreed to supply
at least 10 systems to Scientific
Time Sharing of Bethesda, Md.

Robert Brownstein

| We've got a
‘ Gaussmeter

e

e

for your
“application!

F. W. Bell, the world's leading
manufacturer of gaussmeters, has
28 different standard models, and
110 different standard probes.
Practically all magnetic measure-
ment requirements are covered
by this broad line of precision
Hall-effect instruments.

Bell Gaussmeters provide four
magnetic field measurement
modes . . . direct measurement
of the absolute field density,
differential measurement of the
absolute field density, differential
measurement of the difference in
field density at two probe loca-
tions, incremental field measure-

[ ments using an expanded scale,
and summation measurements.
Accuracies range from £0.2% FS

| to=*=4.0%FS. Dynamic ranges are
from 0.1 Gauss FS (10 % tesla)
to 100,000 Gauss FS (10 tesla).
If magnetics is your field . . . it
will pay you to learn more about
F. W. Bell Gaussmeters.

ELL inc®

4949 Freeway Drive East
Columbus, Ohw 43229
Phone (614) 8887501
Twx 810-337.2851

A Subsidrary of
The Arnold Engineering Company
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FLOPPY 11V03-L

Standard 11/03-L systems are
available as 1 Megabyte Double

10 Megabyte Hard Disk Cartridge

based RT-11® systems.

HARD DISK 11T03-L ¢

|

These systems are available with

choice of LA36, VT52 or VT100 as

Density Floppy Disk based or consoles.
11V03-L 11T03-L
Order Number SRVXSSA SRVXSSB SRVXLLA SRVXLLB
KD11-H CPU KD11-HA CPU KD11-H CPU KD11-HA CPU
MSV11-CD, 16KW Memory 2 ind Hér?:gry MSV11-CD 16 KW Memory 32'4&‘/3;,2[3”
Floppy Interface Floppy Interface MSV11-CD 16KW Memory RLO1 Controller
DLV11-F Serial %{‘i’a‘l‘("ﬁ RLO1 Controller RLO1 Controller
Backplane BDV11 Bootstrap BOV11 Bootstrap RLO1 Controller g;‘]’a'l‘(“"
Open Open DLV11-F Serial | BDV11 Bootstrap
Open Open BDV11 Bootstrap Open
Open Open Open Open
Open Open Open Open
Price $9,475.00 $10,325.00 $16,265.00 $17.075.00
Delivery 30 Days 60-90 Days 30 Days 60-90 Days
Installation Included Included Included Included
And 90 Day
On-site Warranty By Digital Equipment Corporation
23:{:};"9 RT-11* V3B Plus Enhancements
mgﬁow 16KW 32KW 32KW 32KW
Mass Dual RX02 Dual RX02 Dual RLO1
Media Double Density Double Density 5 Megabyte
Storage Floppy Floppy Cartridge Disk

* Registered trademark of Digital Equipment Corporation,

Maynard, Mass

""'?W:{ TWX NUMBER 910-651-1916

“ Registered trademark of First Computer Corporation

Electronics /February 15, 1979

i %‘i‘f‘; | computer corpotion

= -4 corporate square/825 north cass avenue / westmont, illinois 60559/ (312) 920-1050
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- “With microprocesso
why take chances on

We keep hearing that microprocessors are all

things to all people. Yet, at AMI, orders for custom-
designed circuits continue to grow. And, when

you take a realistic look at standard microcom-
puter systems versus made-to-order circuits, it isn't
hard to see why.

First, consider capabilities. While it's true that
many products using custom circuits could be
controlled by microprocessor systems, there are
some that clearly couldn't.

For instance, we just produced a custom MPU
for a commercial avionics system. It required a
series of interrupts that the architecture of a stan-
dard microprocessor wouldn't provide. Special
display drives, A/D conversion on inputs and
specialized high-speed calculations are other areas
where off-the-shelf products are clearly out-
classed in this application.

Second, look at the real costs of both systems.
On the one hand, custom assures the minimum
number of circuits. And, although there is some
start-up expense, this is easily amortized over
the life of the product. On the other hand, standard
microcomputer configurations usually require
a number of components, taking up more board
space, assembly effort and testing time. These
costs can run you at least 50% of each part’s price.
So a multi-circuit microprocessor system often
represents as much in indirect costs as in the price
of the circuits themselves. These factors alone
can make a standard system less cost-effective than
a custom job. And that doesn't even include
the time and expense involved in programming.
You can spend as long getting your software writ-
ten as we would building the custom hardware. |

Standard and custom should be partners,
not competitors.
In many cases, a ‘mixed solution’ works

Is custom expensive? The chart

shows that it can actually be more cost-effective
than standard devices as the unit volume approaches
30,000 and when assembly, programming and test
are taken into consideration.
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s a dime a dozen,

ustom LSI?”

best —a combination of standard microprocessor
and custom peripherals. For instance, we designed
a special circuit for a consumer entertainment
company to expand the /O capabilities of a stan-
dard 8048 MPU. And for a manufacturer of
business equipment, we're working on plans to
customize an 52400 (our 4-bit microcomputer) to
provide ROM and RAM variations, adding a
custom interface chip and clock. To help them get
the product to market while we're developing this
more cost-effective solution, we're providing them
with our standard 56802 8-bit microprocessor.

An advanced home computer
provides another example of standard

and custom compatability. A Z-80 [—
microprocessor is supported by three
AMI custom circuits—address, /O ]
and data chips. This trio contains the | = |

equivalent of 600 standard SSI and
MSI integrated circuits. And, having
a fast MPU to work with, our circuits
were designed to run at seven MHz.
Most important, they perform the

=i
5

A

iih

000

processes, we don't have to reduce your product’s
capabilities to fit design or production limitations.
Unlike smaller companies, we're also organized
to work with you in any of three different ways.
WEe'll design and produce your circuit from scratch.
Or you can handle the design in-house or
through a third party, then we'll manufacture it.
Or we can arrange a joint venture, where a team
from your company and a team from ours work
together to create a succession of new products.
Whichever way you decide to go, you'll have
the satisfaction of working with the company
that wrote the book on custom
MOS. Since 1966, we've created
more than 1200 different circuits.
Were continually finding new
ways to get more onto a chip
(up to 67,000 transistors at last
count) in less time. As a result,
we average seven months from
firm specifications to fully tested
circuits—the fastest turnaround
in the industry.

/'__\

intricate graphics functions, lowering
the cost to the point where the com-
puter does more for the money than
competitive products.

It's apparent that microprocessors, far from
shrinking the need for custom, have actually
opened up vast new areas of application. In fact.
you now have three ways to go—full custom,
standard microprocessor or a mixture of both.
Since we're the leading custom LSI company
and a major supplier of microprocessors (the 4-bit
$2000, 8-bit 6800 and 16-bit 9900) and memories,
we're in the best position to supply your com-
plete microprocessor system needs.

Want to know more? It's in the book.

Titled “Six Steps to Success with Custom LSI}’
our new brochure should answer many of your
questions. Such topics as timing, options, pro-
cesses, test and manufacturing are thoroughly cov-
ered, along with a variety of case histories.

It also explains the flexibility that AMI offers.
Since we work in 25 variations of four MOS

Electronics /February 15, 1979

A triple option: this home computer uses
a standard microprocessor, three AMI
custom perivherals, plus standard ROMs

and RAMs to achicve more performance  start with, ask for a copy of our
the money than any competitive system, .
for the money thar any compe v book. Write or call AMI Custom

|

I

Why don't you explore all
these opportunities with us? To

III Marketing, 3800 Homestead Road, Santa Clara
CA 95051. Phone (408) 246-0330. Or contact one of
these AMI sales offices: California, (213) 595-4768;
Florida, (305) 830-8889; Illinois, (312) 437-6496;
Indiana, (317) 478-9339; New York, (914) 352-5333;
Pennsylvania, (215) 643-0217; Texas, (214) 231-5721;
Washington, (206) 687-3101.
And, if youd like
your questions answered
in person, we'll make a
half-hour presentation
right in your office. We
think it will help convince
you that getting into
custom isn't chancey at all.

AMI

AMERICAN MICROSYSTEMS. EN(
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HAVE IT

Chances are you're already familiar with make these systems highly cost-effective
Teradyne’s L529. This in-circuit test system is ways to test analog, digital, and hybrid boards.

well-known as a reliable, economical way to :
expand board-test capaci Our systems save you time

Now take a good look at the new L527, an and money.

equally productive in-circuit tester. Both our systems contain pre-planned test

The difference is that the L529 comes with  routines and the capacity to self-learn test limits
our innovative Pressure Rod Handler, and the from good boards.
L527 is designed to interface with whatever A junior technician can program a board
fixturing system you're using now. in hours, freeinlg your engineers for more

e e e e productive work.

How our mnova! Iye 'hmkmg What’s more, both the L529 and the new

boosts your productivity. L527 deliver clear, concise error messages in

The L529 and L527 excel at prescreening
the faults that occur most frequently: errors in
manufacturing and workmanship. Both systems
quickly detect a high percentage
of such faults as shorts, opens,
and missing, backward, or
wrong-value components.

Our superior test electron-
ics and diagnostic capabilities

your own product language. Non-
technical repair people

L529 Assembly
Inspection System



YOUR WAY.

can pinpoint faults quickly and easily.

More ways we save you time
and money.

The L529 with its Pressure Rod Handler
solves a lot of problems. It eliminates vacuums
and precision tooling while giving you positive,
dependable contact. You'll find our Pressure Rod

Handler an elegant solution to a difficult problem.

And here’s another advantage. With Tera-
dyne’s Fixturing Kit you can build your own bed-
of-nails fixtures in-house and in just a few days.
When ECO’s pop up you can handle them imme-
diately, and that means less downtime and more
productivity.

Teradyne’s
L527 Assembly
Inspector

The New L527 is a significant
opportunity.

We realize that some of you are satisfied
with your current fixturing system. To you we
offer the new L527. It adapts easily to the handler
you’re using now, giving you increased board-test
capacity without requiring any additional invest-
ment or start-up effort.

Teradyne means productivity
and reliability.

The 1529 and new L527 are obviously
productive, but be assured they’re reliable, too.
All Teradyne systems are built for hard use and

backed up by the best support program in the
business.
It’s time you learned more. For full informa-
tion write Teradyne, 183 Essex Street, Boston,
Mass., 02111. Or call (617) 482-2700.

R EHADYNE
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NEW TEXTOOL
ECONO ZIP
PRODUCTION
SOCKETS

New TEXTOOL inexpensive ECONO 2IP
socket series leatures easy, sale zero
Insertion and exiraction pressure for
“‘end-user’ production requirements.

TEXTOOL's new low cost ECONO ZIP
series of production sockets are espe-
cially designed for those applications
where initial loading and field replace-
ment of expensive IC's are a necessity
and socketry is an absolute require-
ment.

ECONO ZIP sockets are available
in 16, 24 and 40 pin models. They are
designed for mounting on standard
.100” centers on either axis.

The ECONO ZIP socket is de-
signed for the most simple mechanical
action. A device
can literally be
dropped into the == ©
socket. Rotation of
the cam to a built-in 2
stop firmly retains the device with excep-
tionally good electrical contact. Counter
rotation of the cam releases the device,
thus providing zero pressure during
both insertion and extraction.

These economical (U.L. approved
plastic) production sockets offer addi-
tional device protection features includ-
ing wide entry holes to accept bent or
distorted leads that don't have to be re-
tormed prior to insertion, a screw driver
operated plastic cam for easy operation
and prevention of accidental unloading,
and extremely long lite (hundreds of
actuations).

Detalied technical information on new
low cost ECONO ZIP production sockets Is
avallable from your nearest TEXTOOL
sales representative or the factory direct.

oy

PRODUCTS, INC.

1410 W. Pioneer Drive - Irving, Texas 75061
214/259-2676
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People

IEEE’s Herz to balance
demands of members

As Eric Herz talks about his new
job—general manager of the Insti-
tute of Electrical and Electronics
Engineers—his listener envisions a
juggler earnestly working to keep a
clutch of tenpins aloft. For he talks
about the challenge he faces as the
IEEE’s top administrator in terms of
balancing demands, and he chooses
his words carefully in discussing
those demands.

Roughly half of the institute’s
300-odd employees are in editing
and publishing activities, with the
rest ranging across a spectrum from
Washington lobbying to standards
setting. Add to this the numerous
volunteers and the rest of the
191,000 members, and the sum is
many, and sometimes conflicting,
voices to which Herz must attend.
So he speaks cautiously in outlining
his responses to what he hears.

Herz, 51, took over his position on
Jan. 1, moving to the IEEE’s New
York City headquarters from San
Diego, where he was a senior project
engineer for the Convair division of
General Dynamics Corp. Long ac-
tive in the institute’s affairs, he knew
what he was plunging into.

A key task, he says, is to make the
staff more responsive to members’
needs. ““I lead myself to believe I
have some warm feeling for what
people are looking for in the insti-
tute,” he claims, pointing to his 20
years of volunteer work in section
and region operations and in the
IEEE’s technical activities, where he
capped his service by becoming the
1978 vice president for technical
activities.

Herz will not directly criticize the
mode of operations he inherited, but
ideas for its improvement pervade
his conversation. “If I can translate
the {membership’s] needs accurate-
ly, I think the staff will do a good job
in responding,” he summarizes.

Differing interests. Herz is cir-
cumspect when asked about the
IEEE’s socioeconomic activities. “We
are not a society of common inter-
ests, but one of a diversity of inter-

Turning pro. Long-time volunteer Eric Herz
takes over as IEEE general manager.

ests,” he observes. The members are
working engineers, managers, entre-
preneurs, government employees,
teachers, and students, **and we need
all for a good organization.”

Still, he sees a board of directors’
mandate for a broad spectrum of
activities, including some socioecon-
omic activities. “The challenge is
how to balance demands for more
services with the institute’s income,”
he says.

Linear designers pursuing
higher speeds, says PMI's Erdi

Where speed and power are of para-
mount importance, scaling down
geometries will not be as simple for
future analog chips as for digital
ones. Designers will be constrained
by larger voltages that limit shrink-
age, as well as by the need to
preserve or even improve accuracy.
That is what George Erdi sees in his
crystal ball.

Erdi, 40, a veteran analog design-
er at Precision Monolithics Inc., has
just been named staff vice president
for design. The prize for being first
with quality high-speed devices will
be a larger share of the linear busi-
ness, which Erdi says continues to
grow faster than the overall market.

“There’s plenty of room for
improvement in monolithic a-d [ana-
log-to-digital] converters,” he says.
“We've barely scratched the sur-
face.” Higher speeds, greater accu-
racy, and wider temperature com-
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Signetics is Ist, 2nd, 3rd
and 4th in DAC systems.

For true pP-compatibility
in DACs, nobody gives you
more options than we do.

plete applications support data.
And whenever you need them, our
field applications engineers are
ready-to help you implement the
DAC-to-uP interface.

Now you can shift to the premium
DAC best for your design: 5018, 5019,
) 5118, or 5119. Without any
8 | premium in cost.
Meet the whole 5018 family
at your local Signetics sales
"\ office or franchised distributor.
\ Or send us the coupon to
learn how our selectable

\  DACsSs can save you plenty.

SiNDLCS

a subsidiary of U.S. Philips Corporation

We brought you the industry’s
first monolithic DAC system. Our
microprocessor-compatible 5018.

Now we’ve increased your options
with three more 8-bit converters in this
single-chip series.

Like the 5018, each has key peripheral
functions on-chip. That includes
input latches, voltage reference =g
and output amplifier. B

Super performance from
four superior DACs. At prices
you'd pay for no-option DACs.

You choose the output:
voltage or current. You select
the speed. And you pick the
accuracy you need, too.

We've also made these
complex parts easy to use
in a couple of ways:

First, we've got com-

Signetics Corporation

PO. Box 9052

811 East Arques Avenue
Sunnyvale, California 94086
Telephone 408/739-7700

Ta: Signetics Information Services, 811 East Arques Avenue
P.O. Box 9052, MS 27, Sunnyvale, CA 94086

[ Yes! Gear me in on the 5018 DAC family.
0 My need is urgent. Please have a D/A conversion specialist

phone me immediately at: ( ) X
Name Title
Company Division
Address . MS
City State Zip

E215
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: SECRET
i INGREDIENT
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Actually we have really got a secret ingredient: Seacor. We can't
tell you about all of the wonderful things our film capacitors do that
their film capacitors can't do. There isn't, you see, much one can do
to a film capacitor that has any really important effect on function. One
can use the best materials. We do. One can manufacture carefully and
be extremely fussy in QC. We do and we are. Care can be taken to be
certain that every unit of a type is exactly like every unit of that type.
Such care is taken.

And, even if brands X, Y and Z aren't so meticulously made, it is
hard for you to be sure of that. The bottom line, therefore, is that our
prices and deliveries have to be at least as good and when possible
better.

When you come to buy film capacitors, we hope you will consider
Seacor. Our catalog is yours, free, on request.

Boom Ba Boom Boom.

SEACOR INC., 123 Woodland Ave., Westwood, N.J. 07675

Tel. (201) 666-5600 m Telex 135354

i, ” ";‘f: ‘
_— - - "\. .
b — . | i\,‘/
— / a \

Everything in Film Capacitors

Circle 16 on reader service card

Limited. Too many technologies may
spread a company too thin, says Erdi.

pensation are just some of the
parameters to be improved, he
continues. Higher slew rates for
operational amplifiers and more pre-
cise control of on-resistance in bipo-
lar analog switches will also be
designer targets, he predicts.

However, Erdi sees a danger in
designing with multiple technologies
to achieve particular parameters. It
is unlikely that any designer will be
expert in several technologies, so
several designers may work on the
design. The end result of this “de-
sign-by-committee’” may be
*“*spoiled-broth-on-silicon,”” Erdi
says.

Hungarian-born, Erdi came to
Canada after the 1956 revolution
and earned his BSEE in 1965 at
McGill University in Montreal. He
got an MSEE at the University of
California at Berkeley the following
year and joined Fairchild Camera
and Instrument Corp.’s Palo Alto,
Calif., research and development
laboratory. There he designed the
UA 722 digital-to-analog converter
and the UA 725 monolithic precision
operational amplifier.

Since moving to PMI in May 1969,
Erdi has had a hand in designing
some |7 products that account for
more than half of the Santa Clara,
Calif., company’s $15 million in
annual revenue. He's glad, he says,
that, despite his promotion, he can
still keep doing what he loves best
designing linear circuits. 0
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0= RELAC UPOATS

Still the world’s smallest
REF relay
.and the stingiest

When we first told you about the inherently low inter-contact
capacitanes gnd low contact eircuit losses of our TO-5 relayvs,
yout sgread that they were ideal for RF switching. And yon began
designing them in immediately. They provided high isclation
and low L1, up through UUHF (typical performance 45 db isolation
and 0.1 db T.L: at 100 MHz),

Then you diseovered another benefit — particularly for hand-
held transceivers where battery drain is critieal. The TO-5 is
yery stingy on coil power; the sensitive versions draw only 210mV
at rated voltage.

S0 if you're looking for a submininture HF switch, don't
settle for anything less than T0-5 technology. 1t’s available in
commercial ‘industrial as well as MIL qualified types. Write or
enll us today for full technical information.

“#* TELEDYNE RELAYS

12525 Daphna Avenue, Hawthorna, Calltornia 90250 '» (213) 777:0077
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“Pin hoods...bolts...jackscrews —
just show me a way to
reduce connector hardware
costs without cutting down
the reliability as well”

0.K.Hereitis.

When you switch to the AMP Metrimate
Connector line be ready to save as
much as $3.50 per connector. In your
product and assembly costs. And in your
inventory costs. Because Metrimate
gets rid of separate pin hoods, mounting
hardware and connecting parts. It molds
all of them into a housing designed

to true metric dimensions.

Are they reliable? They meet all
general requirements of national and
international testing and approval
groups ranging from UL and CSA to IEC
and VDE. And AMP technical service
helps make sure things stay that way.
They are flexible, too. In fact, you can
mix both pins and sockets in the same
housing. And choose from a variety of
contact types for standard wire, coax
cable, or even fiber optics.

Look into the savings. Call the AMP
Metrimate Information Desk at (717)
564-0100, Ext. 8400. Or write

AMP Incorporated,

Harrisburg, PA 17105.

AMP is a trademark of AMP Incorporated

AMP has a better way.

18
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AMP Metrimate.

— = =)

Shielded Contact

V4
Fiber Optic Cont

act

p— 1 1 = © em—

Signal Contact

—ml=E_ D—

Power Contact

Some facts worth knowing about Contact resistance: 5.5 milliohms, max.
AMP Metrimate Connectors Durability: 250 cycles, tin-plated contacts
Description: Part of AMP’s exclusive 550 cycles, gold-plated contacts

Multimate Family that accommodates Where to telephone: Call the Metrimate
common contacts in a variety of connector Information Desk (717) 564-0100, Ext. 8400.
housing styles and saves on both tooling Where to write: AMP Incorporated,

and inventory costs. Harrisburg, PA 17105

Voltage rating: 380 VAC, 450 VDC (VDE);
600 VAC (UL); 250 VAC (CSA); 440V (IEC)
Dielectric strength: 1500 volts rms

at sea level

Temperature: —55°C to +105°C

Current rating: Signal and Power Contacts;
13A max. per contact (limited only by
connector block working temperature).
Insulation resistance: 5000 megohms, min.
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The Mostek16K

Q)Now there's a total solu-
tion to 5 volt microcomputer
systems. Mostek’s new 4816
makes it easy. It's 5 volt only.
It's 2K x 8. It's a compatible
Micro Memory ™ from Mostek.

Easy as static.

The 4816 is as easy to
use as static RAMs, but offers
all the performance and cost

advantages of dynamic RAMs.

The 4816 uses a dynamic

cell and dynamic periphery to
reduce die size to just 31,000
mils? as well as power dis-
sipation to only 25 mW stand-
by and 150 mW active. Access
time of 150ns and cycle time
of 270ns meet the needs of all
microprocessor sockets.

Easy to refresh.

On-chip logic, refresh
and interface circuits make
the 16K RAM as easy to use
as the static RAM it is de-
signed to replace. A single

S5volt
stems,

theeasy
way.

refresh pin allows flexible
control of refresh, or automa-
tic refresh in battery back-up
mode. The timing of the re-
fresh pulse is so flexible that
it can occur during an active
cycle or standby mode. In
most 8-bit microprocessor
systems as well as the new
generation 16-bit micropro-
cessors, the refresh pulse
may be conveniently gener-
ated from the processor’s out-
put controls. In the Mostek
system solution, our Z80 pro-
vides a refresh output signal
that connects directly to the
refresh input of the 4816. The
4816 appears totally static to
the system.

© 1979 Mostek Corp.

Easy toupgrade.

Upgrading your system is
as easy as replacing four 2114s
or two newer generation 8K
static RAMs with a single
MK 4816 to improve speed and
density while reducing power
and costs.

The 4816 is totally com-
patible with standard ROMs,
PROMS, and EPROMs as well
as next generation Micro Mem-
ories from Mostek.

The 4816 is available now
for your system. Just call 214-
245-0266 for more informa-
tion. Mostek Corporation, 1215
West Crosby Road, Carrollton,
Texas 75006. In Europe, con-
tact Mostek Brussels; phone
(32)02/660.25.68.

MOSTEK.



Micro Memory

Mostek’s 5 volt System Solution



Introducing HP’s System 35.




Under its friendly exterior lurks
the power of a minicomputer.

The new System 35 delivers minicomputer
performance while retaining those friendly characteristics
of a desktop computer. Consider these features:
Big Memory—you choose from 64K to
~ 256K bytes of internal read/write memory, of which
all but 12K bytes are available for your programs
and data. With 256K bytes, System 35 can manage
an array of over 30,000 12-digit floating-point numbers.
That’s big problem-solving capacity.
Enhanced BASIC Language possesses some
powerful, convenient features you’d normally find
only in FORTRAN or APL. It’s the same HP enhanced
BASIC used with System 45 so you can step up to a bigger
system without having to rewrite your programs.
Assembly Language is an option for those who
are skilled assembly programmers to provide increased
power and speed for data acquisition and control applications.
Real-time 1/O performance makes System 35 an extremely
powerful desktop controller. With direct memory
access, buffered I/0O, 15 levels of priority interrupt, built-in /O
drivers and standard interface options, System 35
handles data acquisition and control tasks with ease.
Yet with all its built-in performance, System 35
remains a friendly, easy-to-use computer. It integrates essential
functions such as alphanumeric display—your choice
of 24-line CRT or single line LED —typewriter-like
keyboard, and a 217K byte magnetic tape drive in one trim,
portable package. If needed, you can easily plug in
external HP peripherals such as printers, plotters and
floppy discs which, for convenience, use the same
mass-storage commands as the built-in tape.
For immediate information on System 35, call
your local HP desktop computer representative. For
literature, send us the coupon, which will
expedite its return, or circle our reader service number.

O Please have an HP desktop computer representative call.
O Please send me general literature.

0O 1am interested in data acquisition and control. Please send
the technical supplement.

O [am interested in assembly language programming. Please
send the technical supplement.

Title Phone
Organization

Address

City/State/Zip

HEWLETT W PACKARD

3404 E. Harmony Road, Fort Collins, Colorado 80525

I
|
I
|
I
Name _ |
|
|
I
I

3404 E Harmony Road, Fort Collins, Colorado 80525 £2/15/79
For assistance call: Washington (301) 948-6370, Chucago (312)

255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282. L — —— — — e —— — —— — — — — — —— — —
Ask tor an HP Deskiop Computer representative
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Editorial

Speaking the same language . . .

Designers of systems have enough troubles,
so those normally gentle souls must be forgiven
the dark thoughts they sometimes harbor
about software. To the electronics engineer,
the arcane art of software writing is a
time-consuming and sometimes frustrating
experience that seems calculated to cause
pain, though it is a vital task that is becoming
more so every day.

That’s why the experiences of the folks
trying to bring us a standard form of that
nifty and lately very popular language, Pascal,
must bring a bitter and knowing smile to the
lips of the average workaday EE. There seem
to be enough groups and subgroups, each
with its own perfectly good reasons for doing
things its own perfectly good way, to mobilize
several alphabets. We have ANSI, BSI, and
1SO for the standards institutes of America,
Britain, and the world; then we have PUG
and, for good measure, the IEEE, for the
Pascal Users Group and the engineers. The

. . . even if it’s a secret

While on the subject of languages and
standards, the brouhaha in Washington over
encryption is worth examining. It seems the
National Bureau of Standards has come up
with a Data Encryption Standard (DES) that
has become the center of a storm. The standard
was written because of the growing use in

the commercial world of codes and ciphers,

a practice that just a few short years ago was
limited to the world of diplomacy, spies, and
similar activities that most of us know only
from novels, movies, and television shows.
The problem here, however, is the super
hush-hush National Security Agency, whose
charter is to become involved in and safeguard
the nation’s communications where they
involve national security. But the agency is
specifically prohibited from involving itself

in commercial or nonsecure Government

24

basic division is between the academicians,
who seem to want the language to stay “pure”
insofar as it hews to the word laid down by
Pascal’s author, Niklaus Wirth, and the
industrial users, who appear to be intent on
including modifications and extensions to
Pascal right in the standard. And there is
even a third group, one that feels there is no
need to write a standard at all, that every
computer maker should be free to incorporate
its own form of Pascal programming.

As the article on page 96 describes it, a
meeting to talk about standards last December
got so involved with intergroup wrangling
that the participants did not even get around
to electing a chairman; all they managed to
accomplish was to schedule another meeting
for this month. With Pascal’s popularity
growing as it is, and with the digital world
so dependent on software, now would be a
good time for each side to see the merits of
the other’s view and give a little.

communications, and there’s the rub. Some
commercial communications people say the
NBS, while it says its DES was put together
in consultation with the NSA, fell too much
under the influence of the super spooks and
the result is an inferior standard. On the other
hand, the NSA now says it must have first
censorship rights on governmental encryption
contracts, so that it can safeguard America’s
security, a form of supervision that seems
almost impossible in a democratic system.
The NSA cannot win everything it wants,
and its stand is only holding up promulgation
of a good standard, whether DES or any other.
Despite the fact that its director, Vice Admiral
Bobby Inman, took an unheard-of step when
he went public at a meeting to plead his case,
the NSA would be well advised to negotiate
on this matter.

Electronics /February 15, 1979



Heavy duty programmer

like greased Iighinig.

Simple, pass/fail
production-line
programming.

Use our benchtop M910
production programmer for
general production line
programming, for blank-
checking or verification, or
for qualitg assurance testing.
The M910 is so simple and
provides such readily under-
stood pass/fail information
that you can teach your
manufacturing personnel to
use it in minutes. In the
M910’s automatic mode, the
operator loads the PROM,
pushes one button and the
programmer automatically
blank checks, duplicates

and verifies. A pass/fail light
and an accompanying audio
tone give dual indications of
PROM status. The M910 also
has individual pushbutton
selection of blank check,
duplicate or verify functions.

No matter what your
PROM, the M910 can
program it with max-
imum yield using one
of our vendor-approved
plug-in personality
modules.

The M910 accepts our full
range of PROM personality
modules including dedicated
modules for single PROMs,

Electronics /February 15, 1979

duplicates PROMs
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Like all our control units and
PROM personality modules,
the M910 comes U.L: listed
designed and built to U.L.
electrical safety standards.

It's a fully portable benchtop
unit that weighs less than

18 pounds with personality
module installed.

Topyield and throughput
per dollar.
An M910 control unit costs
only $1,400. Single PROM
personality modules cost
from $350 to $600. Generic
modules start at $530. Gang
modules are $350 to $1,050.

.' ) "e-.fA

gang modules which let you
program up to 8 PROMs
simultaneously, and generic
modules which program entire
PROM families.

The M910 gives you a direct
PROM to PROM copy with no
intermediary buffering. We
use separate sockets for the
master PROM and the copy
PROM. No programming
voltages go to the master
socket, so your master caa't
be accidentally altered or
destroyed by operator error.

[P[JPRO-LOG

Microprocessors ot your fingertips.

&

Write for a copy
of our PROM User’s
Information Package.
Pro-Log Corporation,

2411 Garden Road,
Monterey, CA 93940,
phone (408) 372-4593.
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B Resolution 0.025%

® Non-volatile, adjustment
free storage.

B Pre-trigger information.

@ Digital scale expansion
to X64.

EXPLORER
'SGOPES

8 Equivalent write rates to
50 cm/us.

& Dual beam

B |[EEE 488 — RS-232 I1B.

Quick...Accurate...

Convenient.

The EXPLORERS, from Nicolet
are digital oscilloscopes that
perform all the functions of
traditional 'scopes, storage or
non-storage

They perform these functions
brilliantly, with high precision,
fantastic storage. Easier operation
and greater versatility
are bonuses.

In the dc¢ to 10 MHz range,
these are the finest oscilloscopes
available. They're designed for
general scope use, yet, because
of the IEEE-488 1B, and other
interfaces, they are equally suited
for advanced research

Seeing is knowing...
For a demonstration and literature
call Jim Bartosch at (608) 271-
3333 or send reader service card.

NICOLET
= INSTRUMENT
GORPORATION

0SCILLOSCOPE DIVISION

5225 Verona Road. Madison. Wisconsin 53711
Telephone: 608/271-3333
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Meetings

Recent Advances in High-Frequency
Communications, Institute of Elec-
trical Engineers (London), Savoy
Place, London, Feb. 26-28.

Sixth Energy Technology Conference
and Exposition, Electric Power Re-
search Institute (Palo Alto, Calif.),
Sheraton Park Hotel, Washington,
D. C., Feb. 26-28.

Compcon Spring ’79—18th IEEE
Computer Society International Con-
ference, IEEE, Jack Tar Hotel, San
Francisco, Feb. 26-March 1.

Intelcom 79 —International Telecom-
munication Exposition, Horizon
House International (Dedham,
Mass.), Dallas Convention Center,
Dallas, Texas, Feb. 26—-March 2.

Digital Microwave Transmission
Seminar, IEEE and Princeton Univer-
sity, at Princeton University, Prince-
ton, N. J., Feb. 27.

Digital Encoding and Processing of
Voice and Video Seminar, George
Washington University, Washing-
ton, D. C., Feb. 27-March 1.

Nepcon West *79, Industrial and
Scientific Conference Management
Inc. (Chicago), Anaheim Conven-
tion Center, Anaheim, Calif., Feb.
27-March 1.

ICE ’79—International Computer
Exposition, Marcom International
Inc. (Tokyo) and Golden Gate
Enterprises Inc. (Sunnyvale, Calif.),
Tokyo Harumi Fairgrounds, Tokyo,
Feb. 28-March 2.

Optical Fiber Communication Meet-
ing, the IEEE and the Optical Society
of America, Shorecham Americana
Hotel, Washington, D.C., March
6-8.

Conference on the Electronic Printer
Industry, Dataquest Inc. (Menlo
Park, Calif.), Orlando Hyatt House,
Orlando, Fla., March 7-9.

Mid-Atlantic Computer Exposition,
The Caravan Group (Newton,
Mass.), New York Coliseum, New

York, N. Y., March 13-15.

12th Annual Simulation Symposium,
IEEE, Causeway Inn, Tampa, Fla.,
March 14-16.

Fifth Annual Conference and Exhibit
on Industrial and Control Applica-
tions of Microprocessors, Informa-
tion Gatekeepers Inc. (Brookline,
Mass.), Sheraton Hotel, Philadel-
phia, March 19-21.

IECI *79 —Industrial and Control Ap-
plications of Microprocessors, IEEE,
Sheraton Hotel, Philadelphia,
March 19-21.

Automatic Testing Deutschland and
Test and Measurement Exhibition
*79, Network/Watts Steadman Ltd.
(London), and Gene Selven & Asso-
ciates (Cupertino, Calif.), Rhein-
Main-Halle, Wiesbaden, West Ger-
many, March 20-22.

Eighth Annual Programmable Con-
trollers Conference and Equipment
Display, Engineering Society of De-
troit, to be held at the society’s head-
quarters, March 20-22.

Corporate-Wide Packet-Switched
Data Networks Seminar, Data Com-
munications Magazine/McGraw-
Hill Publishing Co. (New York),
Capital Hilton Hotel, Washington,
D. C., March 26-27.

Trends in On-Line Computer Control
Systems, Institute of Electrical Engi-
neers (London), University of Shef-
field, Sheffield, UK, March 27-29.

International Standard X.25 Inter-
face Protocol for Packet Nets and
Related Protocols Seminar, Data
Communications Magazine/
McGraw-Hill Publishing Co. (New
York), Capital Hilton Hotel, Wash-
ington, D. C., March 28-29.

Southeastcon—1979 Southeastern
Conference, IEEE, Hotel Roanoke,
Roanoke, Va., April 1-4.

Spring Conference, EIA, Shoreham

Americana Hotel, Washington,
D. C., April 2-5.
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Telecommunications,
memories and miCrocomputers...

The Mostek System Solution

(\‘) Only Mostek offers a
complete system for your tele-
communication applications.

Innovative design techniques Tone Receiver
give Mostek the edge in tele-

CODEC/Filter

communication product fea-

tures. High density RAMs, Tone Dialer
ROMs, PROMs and versatile
microcomputers complete the Pulse Dialer

picture. Total compatibility

from a single source—that's
why we call it the system solution.

Designed by the leader

Mostek made its commitment to tele-
communication products in 1974 when we
built our first tone dialer. During the past year,
we've shipped over three million circuits and
earned a reputation as industry’s most depend-
able source for reliable products. Products
like tone receivers, tone dialers, pulse dialers,
repertory dialers and CODECs are available

in volume now. Monolithic filters are

coming soon, followed by 2-4 wire
converters.

CODEC/Filter

-

Designed for tough applications

The Mostek System Solution will meet
your toughest specifications. Whether you're
designing central office switching systems,
key telephone systems, PABX, remote concen-
trators, channel banks, or automatic call dis-
tributors, contact Mostek for the solution, 1215
West Crosby Road, Carrollton, Texas 75006;
phone 214/242-0444. In Europe, contact
Mostek Brussels; phone

21026802588 AACYSTEK,
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The HP? 2621: sim

Simple doesn't have to mean unsophisticated.
The proof is in our new CRT terminal, the HP 2621.

Before building it, we took a long, hard look at
the way you use a simple terminal. Then we took the
knowledge gained in more than 10 years designing
computer products and applied it to engineering an inter-
active character-mode CRT terminal from the .user’s
point of view.

The outcome was actually two models. The HP
2621A, which sells for $1450. And the HP 2621P, which
has a built-in printer, costs $2550. You obviously want
the sharpest display made. So we used the 9x15
character cell you see on every HP CRT terminal,
including the top-of-the-line. And, to help you look back
at the data you've entered, we provided two full pages
of continuously scrolling memory.

We designed the keyboard like the familiar type-
writer, so you don't have to waste time relearning it. We
built in eight function keys, too. These control the cursor,
rolling and scrolling. And, to make life easier, they're
labeled on the screen for self-test, configuration, display
and editing.

Editing? On a simple terminal? Certainly. We
included character and line insert and delete, clear line
and clear display. And, since the 2621 keeps your input
separate from your CPU’s, you can edit data before
sending it to the computer. All without writing a line of
system software.

Since flexibility is important in interfacing, we
included a user-definable return key that will send your
computer whatever code it expects. We also made our
terminals compatible with RS232C and Bell 103A, and

O I'd like to know more about HP’s new 2621A and 2621P with
built-in hard copy.

00 I'd like to see HP’s new 2621A and 2621P with built-in hard copy.
0O I'd like to know more about HP's complete family of terminals.
Name

Title

Company
Address

Phone

Mail to Hewlett-Packard, Attn: Ed Hayes,
Marketing Manager, Data Terminals Division, Dept. 647,
19400 Homestead Road, Cupertino CA 95014.

able to communicate with your CPU at 110 to 9600 baud.

If you need hard copy at your fingertips, take
a look at the HP 2621P. With a keystroke, its built-in
120 cps thermal printer will deliver a printout from the
screen in seconds.

So why don’t you check out the HP 2621 by call-
ing the nearest HP sales office listed in the White Pages.
Or send us the coupon. Then see for yourself how
sophisticated a simple CRT terminal can be.

Try this on your favorite CRT! With the 2621P, you just hit a key
and in seconds you have hard copy of your CRT display. The built-in
thermal printer prints upper and lower case at up to 120 cps.

The 2621's bright, high-resolution CRT, with enhanced 9x15
character cell, displays the full 128-character ASCII character set,
including upper and lower case, control codes, and character-by-
character underline, in 24 80-character lines.

Eight screen-labeled preprogrammed function keys magnify
the power of the 2621’s keyboard. Preprogrammed functions include
editing, terminal configuration, printer control and self-test.

To make numeric data entry faster and easier, we put the 2621's
numeric keypad right in the middle of the keyboard. And the 2621's
familiar 68-key keyboard is almost as easy to use as a typewriter.

HEWLETT ﬁ PACKARD

All prices are U.S st
Avarlable on GSA Comtract 8GS-00C-01529 from 12/8/78 throngh 9/30/79
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IMAGINE

Zilog rockets

out in front again
tc launch a

new generation.

For the first time, the architectural
sophistication and data processing
capabilities of large, main-frame
computers has been captured in the
cost-effective, easy to use format

of the microprocessor. Now you can
have the freedom to create entirely
new, i novative systems, unhindered
by the primitive architectures of
previous microprocessors.

Flexibility soars
to new heights.

The 28000 allows you to directly
address up to 8 MB of memory. All 16
registers are a full 16 bits wide and
are completely general purpose. The
powerful, problem-solving instruction

A revolution
in sophistication.

The 28000 has been designed from
the ground up with options
to fit your application needs
exactly. For the full 8 MB
addressing capability,
choose the 48 Pin DIP

version. Its companion
device, the Memory
Management Unit,
opens the way to dy-
namic relocation, mem-
ory protection and
multi-tasking applications.

STATUS 7 16
Easl -
. [ & ADDRESS/
set supports 7 different BUS /' e DATA BUS

/
data types from bits to 32 bit °°NT"°L/

words, has 8 addressing modes and - —
418 usable opcode combinations. CPU 8 -ty
CONTROL s SEGMEN-

The general register architecture
helps avoid the well-known bottle-
necks inherent in dedicated register
designs. When this architecture is
combined with the powerful instruc-
tion set, the Z8000 system throughput

INTERRUPTS 3 TATION

w——

MULTI- [
MICRO | W
CONTROL |

is an explosive 50% greater than an - mw = y =
other 16pbit micro /cl)’OgCGSSOI’ availabl{a +5v GRD €k~ HESEV

P SUBSTRATE
today. DECOUPLING

CAPACITOR




INTRODUCING ZILOG’S Z8000.

For smalier, less memory-
intensive applications, select the 40
Pin version of the Z8000. It's soft-
ware compatible with the 48 Pin
Z8000 but addressing is limited to
64KB in each of its six address
spaces. It comes in a standard 40
Pin package.

Wait *till you meet
the family.

We're starting off this new micro-
processor era with a bang, but it's just
the beginning. Soon to come are the
Memory Management Unit, peripheral
interfaces, FIFO buffer elements,
universal peripheral controller and
memories for any application you
might have.

And, all the new 1/0O chips,
memories and, of course, the compan-
ion Z8, take advantage of the flex-
ible Z-BUS architecture to maximize
performance, ease of interconnection
and minimize PC board area.

Zilog delivers

on the

next generation

of microprocessors.
Again!

With the introduction of the Z8000,
microprocessor technology explodes
to new heights. Bursting with a rich
and sophisticated architecture, the

Z8000 not only opens the way to
revolutionizing your next generation

PRICE/PERFORMANCE

RATIO Z8000,

T2 73 T4 15 ‘76

TIME
of products, it has the built-in
growth potential to carry your produc.
development efforts out to totally
new and unexplored horizons.

Imagine

the possibilities,
then light

your own fuse!

Sound exciting? It is. Get your own
fireworks blazing by placing your
order today with your nearest Zilog
distributor.

In the meanwhile, give your
engineering staff a headstart on the
fireworks by ordering the Z8000

literature package; in the U.S. order
directly from Zilog, elsewhere
from your Zilog distributor.

A ]

ety
'// L/
'A'//;ZZZ?"/Z

//"//"/A

10460 Bubb Road. Cupertino, CA 95014
(408) 446-4666 TWX 910-338-7621
EASTERN REGION: (617) 667-2179
MIDWESTERN REGION: (312) 885-8080
SO.WESTERN REGION: (714) 549-2891
NO WESTERN REGION: (408) 446-4666
EUROPE (ENGLAND): (0628) 36131/2/3
WEST GERMANY: (08106) 4035

JAPAN: 03-476-3010

An affiliate of
E),((ON ENTERPRISES INC.

_/

i
Zilog
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MOD POT... Number 1

with more combinations than
all others combined.

MOD POT,® the original modular potentiometer—available in over a billion combinations. A
whole family of resistive elements: hot-molded composition, cermet, conductive plas-
tic. Variety of switch options, vernier drives with solid or concentric shafts.

Single, dual, triple or quadruple control sections. Solder lug or PC pins.

Save panel space with %" square module. Fast delivery backed by
our distributor assembly centers. Ask for Publication 5217.

‘ | o | | POWER RATING (LINEAR TAPER) |
RESISTANCE RESISTANCE - Lt O N i
| ELEMENT RANGE [RESSERSNC Wl SERES | SERIES ] SERES .
H
- = 1 —_— =  E— _—1
Hot Moldeg 0 0hmsto10megs | +10% Linear) | yowan | o5wat | 075wan |
Composition | 250 ohms to 10 megs +20% [—odlhe% é&g gw (A) at 70°C at 70°C at 70°C
or { )
— S I — |
| 100 ohms to 5 megs Linear (U) | 20watts | 1.owan | 20 Wans
Cermel  “2S0ommstotmeg | *'%* Lodmad Log CW (_| at 70°c at70°c | at70c
'_ | or CCW (B)
i .
Conductive |0 ohms to 1 meg £10% _ Linear {U) 05 Wan 025 Watt | 05 Wan
LPIaslic ' 500 ohms to 1 meg ] +20% Wodiﬁa% é&g(g;ﬂ (A) at 70°C at 70°C at 70°C -]
or

Quality inthe best tradition.

(¥} ALLEN-BRADLEY

o Milwaukee. Wisconsin 53204
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Zllog readying
16-K static RAM
for partitioning

Medtronics tests
pacemaker run
by microprocessor

Motorola schedules
real-time clock
for microprocessors

Mostek widens

range with $300
development tool

Electronics/February 15, 1979

Electronics newsletter

Watch for Zilog Inc. to try to get a jump on its memory competitors in the
next few months with samples of a 16-K static random-access memory.
The byte-wide 6166, pin-compatible with the industry-standard 2716
erasable-programmable read-only memory, is aimed at simplifying the
partitioning of microprocessor system memory. The company’s clocked
single-5-v part features a power-down function that lets the chip operate
off supplies as low as 2.5 v, cutting 50-mA active current drain to 10 mA
standby. Although the part is much the same as the 4016 announced last
year by Texas Instruments [Electronics, July 20, 1978, p. 39], its more
conservative process, says the Cupertino, Calif., firm, will yield a larger
but more easily manufactured die size.

Although company officials refuse to discuss it, sources close to Medtron-
ics Inc. say the Minneapolis manufacturer of medical electronics equip-
ment is now testing a heart pacemaker containing a custom microproces-
sor. In addition to generating a pulse to stimulate the heart muscle to
pump blood, the device in Medtronics’ unit also transmits external signals
about patient and pacemaker condition and can automatically change the
unit’s pulse width and rate to override a heart malfunction. A few patients
already have the pacer installed, but the large-scale and lengthy clinical
investigation that is necessary before commercial introduction of the
system is not yet under way.

As a spin-off from its complementary-MOS watch crystal technology,
Motorola Semiconductor Group is planning third-quarter introduction of a
bus-oriented real-time clock part with battery backup for use in microcom-
puter systems. It will combine an outboard crystal with on-chip memory.
With 52 of its 64 bytes of on-board random-access memory devoted to
user data storage, the new peripheral will be useful for, among other
things, maintaining exact time-sampling data, even in power-down situa-
tions. Officials at Motorola’s Austin, Texas, facility plan to offer the
device in two versions, the MC146818 in a 22-pin package and the
MC14819 in a 28-pin package. The parts are designed to work with
various n-MOS machines such as the 8080 and 3870 families, as well as
with Motorola C-MOS and n-MOS microcomputer systems.

Taking aim at a broader spectrum of customers for its MK3870 micro-
computer development system, Mostek Corp., Carrollton, Texas, is plan-
ning a $300-range self-contained evaluation and development tool for
introduction later this year. With a 3870 debug package in firmware, the
new unit will fill out the low-cost end of the market, where Mostek hopes
to attract low-volume 3870 users who can’t afford the company’s $1,295
SDB-50/70 support board and associated equipment. At the other end of
the price scale, Mostek has already taken steps aimed at more support
for the 3870. Late last month, the company began shipping an optional
plug-in board that enables its $5,995 Z80 development system—the
AID-80F —to support the 3870 as well. The new board, known as the
AIM-72, brings the AID-80F in line with an industry trend toward
development systems supporting more than one family of parts.
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ROMs getting
bigger, faster
at Signetics

GE jolns two others

In supplying
porcelainized steel

Parts pair
works with
IEEE-488 bus

Addenda

Electronics newsletter

A strong supplier of both bipolar and n-channel MOS read-only memories,
Signetics is about to widen its charter with two new byte-wide ROMs that
address two ends of the market. Due out first from the Sunnyvale, Calif.,
company is a high-speed 2,048-by-8-bit MOS device designed to comple-
ment—and help alleviate shortages in—16-K bipolar counterparts. First
versions of the 24-pin part will feature 150-to-250-ns access times, but a
redesign planned with Signetics’ short-channel Minimos process is
expected to lower that to below 100 ns. For larger microcomputer applica-
tions, the Philips subsidiary, which is recognized as the largest shipper of
64-K ROMs, will follow this fall with a 28-pin 131,072-bit RoM —a full 16
kilobytes —having an initial access time of 450 ns.

The importance of porcelainized steel as a substrate has been underlined by
the entry of giant General Electric Co. into the business. GE’s East
Cleveland, Ohio, photo lamp department business group is supplying
samples of electronic-grade (low-sodium-frit) porcelainized steel. L. Carl
Krotine, OEM specialist at GE, says, “Products are six months to a year
away.” The only other manufacturers of the material are Erie Ceramic
Arts in Erie, Pa., and Alpha Advanced Technology of Newark, N. J.

While everyone else working on transceiver chips for the IEEE-488
general-purpose interface bus is handling the 16-line bus with four four-
part devices, Motorola in Phoenix has already begun providing samples of
an octal bipolar version. Not only does the MC3447 get the job done with
two chips, but it features a fast channel and some of the logic usually
needed in external circuits to control the direction of data. What’s more,
the chip, in a 24-pin, 600-mil dual in-line package, dissipates less power
than anything else on the market —95 mw with all drivers on.

GenRad Inc. has gone west to find a manufacturer of universal microcom-
puter development systems. As of Feb. 28, Futuredata Computer Corp.,
Los Angeles, will be merged with the Concord, Mass., test equipment
manufacturer. The price: 240,000 shares of GenRad common
stock. . . . A 34-megabyte quarter-inch tape drive being readied by Data
Electronics Inc. of Pasadena, Calif., gets its density of 7,200 bits per in.
through a seven-track design. This capacity is double that of the largest
reel-to-reel digital tape cartridge drive now available, the firm says. The
recording pattern is serpentine, with adjacent tracks recorded in opposite
directions, eliminating rewind time. Called the Microtape, it is priced at
$1,500, with deliveries starting in the third quarter. . . . Intel Corp. is
dropping the prices on its high-performance 8086 16-bit microprocessors
21% and 23%. The move is viewed as an offensive thrust by Mostek, which
will have samples of its second-source version later this year, and as
defensive by arch-competitor Zilog, which is about to ship samples of its
Z8000 16-bitter. Calling the cut orderly, Dick Konrad, Mostek’s national
sales manager, says that it should stimulate sales so “we’ll have a bigger
pie to go after.” . . . Motorola and AMP Inc. will introduce a jointly
developed fiber-optic connector system at Nepcon West in Anaheim,
Calif., later this month. . . . The Electronic Industries Association of
Japan purchased two-page ads in the New York Times and Washington
Post to outline its side of the TV-dumping controversy.
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THE DSW
WAFER STEPPER.

GCA CORPORATION

After a hard day’s work, a lot ot micro- to maintain. We can give you immediate,
imaging systems have a tendency toquit ~ on-the-spot service, no matter where Burlington Division
with the day shift. you’re located. Or we can train your own i

Not so with the DSW Wafer Stepper™. people to maintain it. 174 Middlesex Turnpike
The DSW provides high throughput, high Over fifty systems have already been Burlington, Mass. 01803
yield, day-in and day-out production. ordered by twenty-five IC manufacturers. if (617)272-5600

Once the DSW is set to go, you can forget you'd like to know why, ask us for literature. Telex. 94-9352
about daily adjustments. And because If you'd like to see why, ask for a demon- Part of the
wafer handling is automatic, you can forget  stration. Write Bill Tobey at GCA/ GCAIIC Systems Group
about that too. Burlington, 174 Middlesex Turnp ke,

But for all its state-of-the-art sophistica-  Burlington, Massachusetts 01803. Or call
tion, the DSW is simple to operate and easy him at (617) 272-5600. Telex: 94-9352.

IT DOESN'T
GO DOWN WITH
THE SUN.

Electronics /FebrLary 15, 1979 Ci-cle 35 on reader service cac 35




$4 and a coupon
brand new, brighs
Linear Databook




get you our
lue, two pound

LnEAR
CATABOOK

NA TaONAL
SEMICONDUCTOR

The Linear Leader’s new databook has
1,148 pages cataloging 453 products. Including
70 or so new entries.

From analog switches to reference zeners
and a lot of imaginative linearizing in between.
Definitions. Cross References. Selection

Guides. Electrical Design Curves. Block
Diagrams. Guaranteed Electrical Specifications.
Neatly indexed.
All in one bound volume, 36mm thick.
The Linear Story.
You'll have it dog-eared in a month.

National Semicanductor Corporation
2900 Semicanductor Drive M/S 520
Santa Clara, CA 95051

0).K. I'd like the most complete compendium of current linear data at my
fingertips.

Send __copies. At $4 each, here’s my check for $

Title
Company
Address

—_—_————— - —_- —_————

I
I
I
I
|
I
Name [
|
|
|
|
|
|

Lo E21s 80 )

1 National Semiconductor
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You can rent
your electronic equipment...

and save your company thousands [even tens of thousands].

Renting is tremendously
dollar-efficient.

No matter what type of electronic
instrument you need, Rental
Electronics, Inc. (REI) probably
has it. In stock. And you can rent
it for a very short period. 30 days,
for example. Also, you pay only
for the time you
have the equip-
ment. No
wasted cash.
No bulky,
unused equip-
ment sitting
around taking
{ up expensive
space. No inven-
tory to tax, because
it isn’t yours. You
4 expense the rental cost
" and eliminate worries
about depreciation. And
—more important

R\

—you don't worry about paying as
much as $50K or more for a piece
of equipment and watch race-
horse technology make it obsolete
before the ink on your check is
dry. Frankly, you let your friendly
neighborhood rental company
take the big money position in
state-of-the-art capital equipment.
And the biggest, friendliest rental
company of them all is us, REI.

You can choose
from almost
14,000 pieces of
rental equipment
...and a couple
of thousand used
instruments for
sale.

From a dozen U.S. Rental Cen-
ters, three more in Canada, and a
separate sales company, REI has
more than $20-
million worth
of state-of-
the-art
equip-
ment
on-the-
shelf.
Instrumentation
recorders,

- e

analyzers of all ‘

types, oscilloscopes,
microcomputer develop-
ment systems, and much
more. And an on-line in-
teractive REI computer
system keeps track of all
ot it, all the time. So we're
always ready to bring the
equipment you need off-the-”’.
shelf quickly to take care of
your needs. Plus we're
adding better than
$1,000,000.00 in the
latest, brand new equip-
ment per month.

v

Db
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RETURN THIS COUPON TO RE],

REI makes it easy:

e geem—

Like
REI, our
mascot —
Mandy —
isa
different
breed of cat.

REl is the biggest, fastest-
growing company in the rental
business. We've gotten big, and
grown fast, because we take care
of our customers’ needs. Also,
buying as much equipment as we
do gives us purchasing clout, so
manufacturers come to REI first
with their new products. This
means you can get the newest,
just announced equipment from
REI fast. To find out for sure what
a different breed we are—in terms
of people, products, prices and
performance —give us a call, or
return the coupon now. We'll
respond. Immediately.

Rental Electronics, Inc.

. Another of the BIMERICEL. companies

CORPORATE HEADQUARTERS: Palo Alto, CA
(415) 324-8080. U.S. RENTAL FACILITIES:
Northndge. CA (213) 993-RENT (7368); Ana-
heim, CA (714) 879-0561; Mountain View, CA
(415) 968-8845; Ft. Lauderdale, FL (305)
771-3500; Des Plaines, IL {312) 827-6670;
Burlington, MA (617} 273-2770; Gaithers-
burg, MD (301) 948-0620; Qakland, NJ
(201) 337-3757; Cleveland, OH (216)
442-8080; Dallas, TX (214} 661-8082;
Houston, TX (713) 780-7218; Seattle,
WA (206) 641-6444. CANADIAN
RENTAL FACILITIES: (Rental
Electronics Ltd.) Rexdale,
Ontario {416) 675-7513; Mon-
treal, Quebec (514) 681-9246;
Vancouver, BC (604) 684-6623.
REI SALES COMPANY:
Burlington, MA (617) 273-2777.

CALL TODAY FOR IMMEDIATE ACTION, OR

PLEASE RUSH THE INFORMATION
REQUESTED TO:

19347 LONDELIUS ST, NORTHRIDGE, CA 91324.

GSA #GS-04S-21963 Neg © 1978 Rental Electronics, Inc.

Preccccrrcccccsean-

38 Circle 38 on reader service card

Name E—
[0 Send me your Rental Catalog. Title
O Send me your Used Equipment Sales Catalog. Company
[0 Have someone from your nearest Inventory Center .
phone me, please, at Address
City/State/Zip_
0O I'm particularly interested in the following equipment:  Phone__

Thousands of state-of-the-art instruments. . .
off-the-shelf, throughout North America

L L L T T T T I ——
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Significant developments in technology and business

Programming eased
by replacement for
ultraviolet E-PROM

Hitachi researchers ready
plug-in for industry standard
2716 that erases electrically;
units due during fourth quarter

The 2716 programmable read-only
memory is a hot part. The 16-K
device is in such demand that major
semiconductor manufacturers, like
Intel, Texas Instruments, National,
and Japan’s Nippon Electric, sell all
of the ultraviolet-erasable integrated
circuits they can make.

However, workers at Hitachi’s
Musashi Works and Central Re-
search Labs, both in Tokyo, have
come up with a 16-K electrically
erasable ROM that is not only plug-
compatible with the industry-stan-
dard 2716 but, if the Japanese
figures are correct, outperforms it in
every respect as well. And the Japa-
nese part overcomes the big bugaboo
of EE-PROMs: speed. Previous EE-
PROMsS, too slow for most micropro-
cessors, have trouble keeping up with
the top performers.

Easy erasure. Although UV de-
vices continue to improve in terms of
speed and storage capacity, EE-
PROMs offer advantages that cannot
be matched. Their big plus, of
course, is that they can be erased
with an electrical signal instead of
the uv light and reprogrammed
without being removed from a
board. Moreover, E-PROMS require a
ceramic package with a quartz
window to let the light in. EE-PROMs
do not need it, so they lean towards
lower production costs.

Hitachi’s device, which it says it
will deliver in sample quantities
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So long, UV. Cross section depicts an
MNOS storage cell and series addressing
transistor in Hitachi's 16-K EE-PROM re-
placement for the 2716. Data is stored as
charge at the nitride-oxide intertace.

during the fourth .quarter, is de-
scribed in a paper at this week’s
International Solid State Circuits
Conference in Philadelphia. It is
organized like the 2716, as 2-K by 8
bits, and uses n-channel silicon-gate
metal-nitride-oxide-semiconductor
(MNOS) technologies. Its maximum
access time is only 250 ns, little more
than half that of the 2716’s 450 ns.
Its maximum power dissipation is
330 milliwatts, and it can be
programmed in 2 seconds and erased
in a tenth of a second. In contrast,
the 2716 consumes more than 0.5
watt and takes 100 seconds to
program, and requires a half hour to
erase.

Hitachi’s part is also smaller.
Even though the 2716 puts two tran-
sistors on top of each other to save
space, Hitachi uses less area by
having an addressing transistor in
series with the MNOS storage device,
as the cross section shows. Hitachi’s

part measures 23,300 mil? vs 30,600
for the 2716.

Although there are other nitride-
type EE-PROMs in production—
General Instrument Corp., Hicks-
ville, N. Y., for example has parts as
large as 8-K —the devices are cast as
“read mostly.” These are devices
using nonstandard voltages whose
data may be read constantly but are
written over perhaps daily. Such
parts find a home in cash registers
and programmable television tuners.
They do not address the market for
microprocessor program storage. All
semiconductor manufacturers with
E-PROM capability, however, are
aware of the obvious advantages of
electrical erasability. Intel Corp.,
according to industry sources, is
planning to announce a device before
the year’s end that will be based on
the Famos cell it pioneered in 1970.

EE-PROMs are a bear to build
consistently. Not only is oxide
growth critical, but erasure is done
by carefully controlling the dis-
charge rate from the cells. Ultravio-
let light does this very well, but the
mechanisms of doing it electrically
are not yet as well understood. [J

Memorles

8-K E-PROM
gets a rival, too

While the 2716 faces stiff competi-
tion from a PROM that is erasable
electrically, another Japanese com-
pany, Mitsubishi Electric Corp. in
Hyogo, has found a better way to
make the 2716’s younger brother,
the 8-K 2708. It has put complemen-
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FA-CMOS. Mitsubishi combines C-MOS peripheral logic with Famos storage cell to achieve a
low-power, programmable memory. It also succeeded in creating a complex structure, but
one that requires only 11 mask steps, the same as standard C-MOS.

tary-metal-oxide semiconductors to
work in the chip’s periphery. This
yields a device —another ultraviolet-
light-erasable programmable read-
only memory—that, the Japanese
say, consumes one tenth the power of
the 2708 and has negligible standby
current. What’s more, the part can
be read with only + 5 volts instead of
the +5-v and + 12-v power supplies
required by the 2708.

Like the 2708 (and 2716), Mitsu-
bishi’s M58460S uses floating-gate
avalanche MOS (Famos) technology
to achieve nonvolatile storage. With
Famos, developed by Intel Corp. in
1970, data is stored by charging a
floating-gate insulator located above
a channel region. The charge alters
the memory cell threshold, and the
presence or absence of conduction is
the basis for readout.

Common problem. In fabricating
its new memory, Mitsubishi had to
overcome a problem common with
PROMsS: the unintentional application
of programming voltages to sensitive
peripheral devices. It therefore used
arsenic instead of the more common
boron to dope the Famos channel
region, thus lowering the program-
ming voltage to less than 20 v. Then
it raised the threshold of the periph-
eral C-MOS transistors above this
value by fabricating them with a
double-diffusion process.

The figure above shows a cross
section of the FA-CMOS structure.
Mitsubishi says the device has a
maximum power drain of 10 milli-
watts, in contrast with the 800 mw
of the 2708. Standby power is at
most a mere 200 microwatts. Maxi-
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mum access time for the two devices
is the same, 450 ns.

Design rules for the memory cells
are 8 micrometers and for the
peripheral circuits, 6 um. Mitsubishi
engineers say that smaller design
rules on future chips will allow them
to build 16-K devices of a reasonable
size. So far, Mitsubishi is applying
the 8-K 2708 in a new telephone
receiver it has designed [Electronics,
Jan. 4, p. 67]. Other products using
the device will follow, but the
company has not yet decided to sell
it as a component. O

ZiI(;g pre\;iév;s its— o
pseudostatic RAM

Born out of a need by microproces-
sor systems designers for low-cost,
easy-to-use read/write memories,
pseudostatic, or self-refreshing, dy-
namic devices are struggling for
acceptance. Now Zilog Inc., in a late
paper at the International Solid
State Circuits Conference this week,
has described its pseudostatic candi-
date: a 32-K chip, samples of which
should be ready by summer, that
offers a promising approach to
making a dynamic memory as easy
to use as a static.

The driving force behind the pseu-
dostatic approach is economic: dy-
namic memory cells are smaller than
static cells, so chip makers can get
more cells per wafer, driving costs
down. Static RAMs, on the other
hand, are easier to hook up: no exter-
nal refreshing logic is needed. In a

pseudostatic RAM, refreshing cir-
cuits are included on the die itself.
The result is a part with the small
cell of a dynamic RAM and no exter-
nal refreshing.

Zilog’s 6132, organized as 4,096
by 8 bits, surrounds an array of one-
transistor dynamic storage cells with
an elaborate self-refreshing circuit
scheme that makes sure every cell
has its contents rewritten at least
every 2 milliseconds. A strong point
of the design, which uses a single
5-volt supply, is that the memory can
refresh itself even while its data is
being accessed. Thus the 6132 will
not impede a system’s throughput by
requiring cycles of the central pro-
cessing unit for refreshing.

Multiple refreshing. Zilog de-
signed the chip to decide itself when”
refreshing is needed. To begin with,
Zilog splits the chip into two inde-
pendent 2-K-by-8-bit arrays, each
with its own row-address buffers and
decoders. The on-chip refresh cir-
cuits refresh one array while the
other is being accessed. The split,
says Zilog, takes advantage of the
sequential nature of most memory-
addressing schemes.

Sclf-refreshing also occurs when
the device is idle: both arrays are
automatically refreshed simulta-
neously. In a third mode, an on-chip
counter determines if too many
memory cycles have occurred since
the last refreshing period. If so, the
device signals the central processing
unit to extend a cycle for a few nano-
seconds so that it can refresh itself.

Zilog’s approach, which yields a
200-nanosecond access time and
350-ns cycle time, differs subtly
from the pseudostatic design used by
Mostek Corp. [Electronics, Oct. 26,
1978, p. 128]. That, too, provides
several levels of self-refreshing.

Both, however, mark a trend
toward intelligent memories that
support the low cost per bit of
dynamic cells with on-chip peripher-
al circuits to simplify use and mini-
mize power drain. Still, advances in
fully static designs, coupled with
industry ambivalence towards the
various self-refresh schemes, leaves
the fate of pseudostatic memories
unsettled. O
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Industrial

Gl envisions
smart motors

What do power tools, food proces-
sors, floppy-disk drives and radio-
controlled cars’ have in common?
The answer is motors, and engineers
at General Instrument Corp.’s Mi-
croelectronics group in Hicksville,
N. Y., see those products as perfect
candidates for the benefits of micro-
computer control. More specifically
what the GI people have in mind is
the PI1C family of 8-bit microcom-
puters that Gl has sold in great quan-
tities for entertainment products like
video games.

The number of motors used in this
country is staggering. “Fifty million
new universal motors are manufac-
tured each year,” says Tom Slade,
G1’s microprocessor applications en-
gineering manager. He adds that
universal motors, like those used in
household appliances and tools, are
not the only kind of motor that can
profit from control by microcomput-
er. “The concept can be applied to
any motor, regardless of size or
speed. Right now, we're also working
with permanent-magnet and ac mo-
tors.”

Why do it? There are many
reasons for using digital techniques
to control a motor. One is cost: a $2
single-chip microcomputer can re-
place the $10 worth of analog feed-
back-loop circuitry needed for speed
control. The configuration that GI
proposes to use is the same—a
closed-loop, negative-feedback
scheme but with the microcomputer
as controller, plus signal-condition-
ing electronics.

The microcomputer does more
than simply adjust speed after com-
paring the motor’s actual and
desired values. 1t also checks motor
current against a set of maximum-
current values stored in a read-only-
memory look-up table on the chip.
Using a program nested in the same
ROM, the microcomputer limits in-
stantaneous and continuous surge
and peak currents and allows a
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Motor maven. General Instrument’s Tom
Slade converts theory into practice as he
discusses programming a microcomputer
with a motor's torque-speed characteristics.

manufacturer to cut costs by using a
smaller, and cheaper, motor.

But smaller motors may not
always be what you want, Slade
explains. “Take the vacuum cleaner.
Here, what you’d like to use is a
larger, more powerful motor, but
large motors are subject to surge
currents that may be too high for UL
approval. The current-limiting pro-
gram controls the surges nicely.”

Higher efficiency is another fringe
benefit, either of analog or digital
control. Without a speed controller,
a universal motor will speed along
drawing maximum current regard-
less of load. Put a microcomputer in
charge, however, and the speed will
drop to match the load and current
can be cut in half.

Ins and outs. Getting speed and
control data into and out of the
microprocessor is relatively easy.
One speed-measurement technique
compatible with microprocessors
uses a Hall-effect switch and a 10-
pole magnetic disk to sense the
changes in the motor’s rotating
magnetic field and convert them into
digital equivalents of speed. After
computing the “‘error” in speed, the
microprocessor converts it into a
phase angle at which to drive a triac
of the type generally used to speed
up or slow down a motor. Speed and
torque values are turned into the
triac’s firing angle through another
look-up table in the on-board ROM.

Besides GI, National Semiconduc-
tor, Texas Instruments, and Rock-
well International are pursuing mo-
tor-control programs of their own,
using 4-bit parts. Slade defends
General Instrument’s use of an 8-bit
part against charges of overkill in
motor-control applications. “I'm not
convinced that 4-bit machines have
the processing power needed for
closed-loop speed control. Our PIC-
1655 microcomputer may cost 25 to
50 cents more in quantity, but that’s
a small price to pay for the current-
limiting capabilities many of our
customers seem to want.”

At present, GI is working with
several types of appliance and tool
manufacturers, but he declines to
reveal who they are. One of the first
to introduce a microcomputer con-
trol—an open-loop design using a

“TMS1000 from Ti—was Hamilton-

Beach, Waterbury, Conn. However,
it stressed features for the user rath-
er than advantages to the manufac-
turer in its introduction {Electronics,
Aug. 17, 1978, p. 43]. Other prod-
ucts are expected this year. O

Programming

C language befriends
MICroprocessors

C is more than just the third letter of
the alphabet—it is also the full name
of a programing language that may
one day liberate the microprocessor
from its current dependence on
tedious and error-prone assembly
coding. C combines high-level state-
ments with low-level machine con-
trol to deliver software that is both
easy to use and highly efficient. Even
Pascal, now so popular, may one day
find itself in C’s shadow.

A beginning. ““1 think Pascal is just
a stepping-stone to C,” says Bill
Plauger. He was a member of Bell
Labs’ technical staff when the
language was written in late 1971 by -
Dennis Ritchie, who is still there and
remains a friend. “‘I’'ve programmed
25 different computers, not for fun,
but for a living, and C is the best
way I’ve found to do business,” says

41



Electronics review

C packs in a lot

single expression — while — suffices:

putchar (c);

not equal to).

is ready to be repeated.

The C language contains a number of features that make its code compact
yet powerful. For example, C has an operation designated + + that in effect
packs two program steps into one. If placed before a variable, it means
increment the variable, then use it (in a computation, perhaps). When placed
after, the variable is used first, then incremented.

This kind of powerful shorthand, which pervades the language, certainly
helps to limit keystrokes. Peter Honeyman, a Princeton University doctoral
candidate who sees a lot of C, also points out that C is succinct because
assignment statements can be brought into expressions.

For example, to echo a character from a terminal's keyboard onto its
screen might in another language require several statements. But in C, a

while ({(c = getchar ()) ! = control)

The program fetches a character via the function: getchar. The character is
set equal the variable c, then tested to see if it is a control code (!= means

If the character is printable, putchar prints it on the screen and the process

Plauger, “It lets you say what you
want to do and there is no getting
around that.”

C grew out of a research project at
Bell Laboratories aimed at develop-
ing an efficient system-programming
language. System languages are a
rare and special breed. Unlike so-
called application languages like
Fortran and Cobol, system lan-
guages must be intimate enough
with the hardware to write the most
demanding of programs: compilers,
operating systems, and text editors.

Plauger left Bell in 1975 and has
been busy spreading the word about
C. After a three-year-plus stint at a
New York City C house called
Yourdon Inc., Plauger started his
own company six months ago, call-
ing it Whitesmiths Ltd., also in
Manhattan. One of his first con-
tracts, a C compiler for Zilog's Z80,
came from a large process control
company. He is now finished with a
PDP-11 cross compiler which means
the Digital Equipment Corp. ma-
chine accepts C and spits out Z80
assembly language. His next step is
to compile the compiler, so he can
n ake it resident in the microproces-
sor and able to accept C programs
with no more help from the mini-
computer. Plauger says it will be a
few more months.

“The trouble with C is that it is a
much bigger language than it looks,”
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he says, “Everyone gets stuck on the
code generator.” The code generator
is the back end of a compiler, the
part that has to figure out how to
make code for a computer.

Compilers coming. There are a
number of compilers being geared
toward microprocessors, and within
the next year they will flourish. Like
Plauger’s, some will be for the Z80.
Others will suit the 8080 and 6800,
and still others are sure to be built
for the coming 16 bitters. One
company, however, Tiny-C Asso-
ciates, Holmdel, N. J., has opted to
design a C interpreter.

The Tiny-C interpreter, aimed at
the part-time rather than the profes-
sional programmer, is a subset of
Bell’s (and Whitesmiths’). It runs on
the PDP-11 as well as on the 8080
and Z80 microprocessors and is
intended primarily for the education
and hobbyist markets. Tiny-C is
available on cassette or diskette for
$20 to $60 to suit various personal
computers. Unlike a compiler, which
translates programs in big chunks,
an interpreter translates on a state-
ment-by-statement basis.

Tom Gibson, a Tiny-C partner,
sees a tradeoff between Pascal and
C. “Pascal is wordy, and current
thinking is that languages should
appear to be small and streamlined,
and C is that.” Gibson does give
some credit to Pascal, however. “It

helps the user avoid some program-
ming errors that C does not,” he
says. “The better-equipped software
houses in the future will probably
stock both.”

Packaging & production

Mostek piggybacks
its E-PROMs

As semiconductor manufacturers get
better at fabricating erasable pro-
grammable read-only memories, an
increasing number of single-chip
microcomputers are beginning to
appear with on-board E-PROM in
place of ROM. Texas Instruments,
Motorola, and Fairchild are among
those either already offering them or
about to do so for use in emulation
and prototyping. And Intel Corp.,
which pioneered on-chip microcom-
puter E-PROM with its 8748 more
than a year ago, is planning E-PROM
versions of a number of other
single-chip machines as well.

But amid this recent rush, Mostek
Corp. is taking a much different
approach. Instead of putting the E-
PROM on the microcomputer die
itself, the Carrollton, Texas, compa-
ny has a new package that “piggy-
backs™ a standard E-PROM part like
the 16-k 2716 with a Mostek
MK3870 microcomputer. Specifical-
ly, Mostek plans to mount a 3870 die
in a 40-pin dual in-line *“mother-
board.”

Plug at the top. Only slightly larg-
er than a standard 40-pin DiP, this
package will have a 24-pin DIP sock-
et on top into which the E-PROM can
be plugged. By replacing the ROM on
the 3870 die with address and data
buffers for the external device, the
3870 can access the external E-PROM
as though it were resident on the
chip itself.

Mostek plans to sell the entire
assembled module, to be called the
MK3874 p-PROM, for use in 3870
prototyping and for low-volume ap-
plications that don’t justify the cost
of masked ROM 3870 parts. The part
will take no more board space than a
3870 RoOM-resident device, thus
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SCIENCE. "SCOPE

The planet Jupiter will be scrutinized as never before by a spacecraft to be launched
from the Space Shuttle in January 1982. NASA's Project Galileo will consist of an
orbiter and a Hughes-built probe that will journey together for 42 months to the
massive planet. Scientists hope the mission will provide new insight into the ori-
gin and evolution of the solar system, as well as reveal why Jupiter mysteriously
emits more energy than it receives from the sun.

The probe, after separating from the orbiter, will plunge deeply into the hostile
Jovian atmosphere. Its six instruments will take temperature and pressure readings,
analyze cloud and atmospheric composition, detect for lightning, and glean other data.
The probe will be designed to withstand the force of Jupiter's intense atmospheric
pressure for about one hour. The orbiter will relay probe data to earth and will con-
tinue its mission and circle Jupiter for 20 months, taking pictures and analyzing the
atmospheres of the red-eyed planet and its four largest moons.

Using signals transmitted in sequential bursts lasting 1/30,000th of a second, a Hughes
multiplexing system designed for jet aircraft is able to control more than a dozen
channels for passenger entertainment and service over a single coaxial cable. Because
the signals are too rapid to be discernmed separately by the human ear, the channels
for high-fidelity stereo music, movie sound tracks, and passenger address announce-
ments all seem to operate simultaneously. Other channels regulated by the system
include reading lights and flight attendant call buttons.

By eliminating the need for separate wires to each channel, the system is able
to save several hundred pounds of weight. It also offers better reliability, lower
operating costs, and improved passenger services. Hughes systems have been installed
on every McDonnell Douglas DC-10 in the world today, and now six international car-
riers have specified the equipment for their Boeing 747s.

Hughes Radar Systems Group has career opportunities for engineers, scientists, and
programmers. We design and manufacture many of today's most complex airborne and
spaceborne radar electronics systems, including data links, electronic warfare sys-
tems, and display systems. These projects incorporate microelectronics, microproces-
sors, solid state microwave devices, and other advanced technologies. We need Systems
Analysts, Microwave Specialists (antenna, receivers, transmitters), Circuit Designers
(analog, digital & RF/IF), Scientific Programmers, Mechanical Designers, Product De-
sign Engineers, and others. Rush your resume to Engineering Employment, Hughes Radar
Systems Group, 2060 Imperial Hwy., El Segundo, CA 90245.

A contract to develop and build 100 satellite earth terminals has been awarded to
Hughes by Satellite Business Systems. SBS, a partnership formed by Aetna Life &
Casualty, Comsat General, and IBM, will receive the communications industry's first
four-year warranty. The terminals will operate with the system's three satellites,
also being built by Hughes to service U.S. businesses, govermment agencies, and pub-
lic service organizations.

The unmanned terminals will be the first to use Ku-band frequencies (12 to 14 GHz)
on a large scale in a U.S. domestic satellite. This makes possible small terminals
located on customer premises, thus eliminating the need for a microwave link. With
these highly-reliable redundant terminals, SBS data communications customers will
benefit from a very high availability rate. The first engineering model is scheduled
for delivery in nine months. All 100 terminals should be delivered by mid-1982.

Creating a new world with electronics
[ ettt ]
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making for easy field prototyping,
Mostek says. In contrast to E-PROM-
resident microcomputers, the 3874’s
E-PROM can be removed, reprogram-
med, and reinserted many times.

Including a Mostek-built 2716 E-
PROM, the 3874 module is expected
to sell initially in April in the $115-
to-$120 range in small quantities,
with 100-to-1,000-unit pricing
around $73. The device may also be
available without an E-PROM for
around $75 in single units.

As additional 3870 family mem-
bers become available, the 3874 type
of package will be offered with the
new dies as well, says Ron Bal-
dridge, Mostek’s strategic marketing
manager for microcomputer prod-
ucts. The packages will accommo-
date other standard E-PROM parts
besides the 2716, as well as various
bipolar ROMs.

Some competitors snickeringly
suggest that Mostek chose the 3874
piggyback packaging approach be-
cause it did not know how to inte-
grate E-PROM on board a 3870 chip.
Baldridge concedes that the difficul-
ty of such a task was a consideration,
since E-PROM processing is one of the
trickiest technologies in the metal-
oxide-semiconductor business today.
But he contends that Mostek could
have handled the on-chip E-PROM
approach, had it chosen to do so.
Rather, it prefers the piggyback’s
advantages.

Standard gear. For one thing,
users of E-PROM-resident microcom-
puters have to buy specialized
programming equipment, Baldridge
says, whereas standard PROM pro-
grammers are good enough for E-
PROM used with the 3874. And, he
continues, users of the 3874 will
have more E-PROMs to choose from
than they would with a single-chip
E-PROM-resident machine. The 3874
in its various configurations will also
be able to support the 32-k 2732 and
2532 devices. To integrate that
much E-PROM on a microcomputer
chip would require circuits so large
as to be unproducible today, Mostek
says. For smaller program require-
ments, the 3874 will also handle 8-k
2758 and 82S2708 E-PROM devices.

From Mostek’s own viewpoint, it
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News briefs

Tl reports sales of $2.5 billion

With its eyes on a $10 billion sales goal by the late 1980s, Texas Instruments
Inc. reports a 25% sales gain for 1978, boosting its revenues to $2.546
billion. Earnings for the year were up 20% to $140.3 million, compared with
1977 profits of $116.6 million on sales of $2.046 billion, the Dallas-based
company says. Other key figures just released in TI's 1978 annual report
include: a record $1.4 billion year-end order backlog, some $486 million
more than 1977’s; capital and research and development expenditures of
$311 million and $110 million respectively, up from $200 million and $96.2
million in 1977; and employment of 78,571 vs 68,521 a year earlier.

Makers slash predictions of microwave oven sales

Microwave oven manufacturers are scaling back their industry sales projec-
tions, as much because of overoptimistic predictions as because of econom-
ic uncertainty. Though Litton Industries’ Microwave Cooking Products opera-
tion in Minneapolis last year predicted 1979 sales of 3.4 million units, its
latest projection for the industry is 2.75 million units. Industry consensus for
1980 sales is only a 9% increase, to 3 million units.

Hughes, Raytheon named Amraam missile finalists

Development of the Air Force Advanced Medium-Range Air-to-Air Missile,
Amraam, is in the hands of Hughes Aircraft Co. and Raytheon Co., under two
contracts totaling $84.5 million. Losers in the competition for the 33-month
prototype awards were Ford Aerospace & Communications, General
Dynamics, and Northrop. Amraam will improve on its Sparrow predecessor's
performance by permitting pilots to fire several missiles at separate targets
simultaneously at longer range. Production awards could exceed $1 billion
over 20 years for up to 10,000 missiles.

Forecast sees Army buys of satcom terminals doubling

Inflation, rather than real growth, will fuel the projected 30% increase over
seven years in the military market for communications satellite systems, says
Frost and Sullivan Inc. The New York-based market analysts put 1983
spending at $573 million. In that year the military will more than double its
outlays for terminals from just under $118 million in 1977, the firm predicts.
The leading terminal buyer will be the Army, spending a seven-year total of
$883 million, the Navy $303.5 million, and the Air Force $245 million.

Computer Automation cuts mini prices —again

For the second time in three months, Computer Automation Inc., Irvine,
Calif., is slashing the price of its low-end minicomputer on a board, the LSI
4/10, and of other models in its board-level Naked Mini line. With a
32-kilobyte memory, the 4/10 sells for $395, against the $1,235 price in
effect since November, itself a 42% cut. The LS| 4/30 mid-sized mini and the
larger LS| 4/90 will be 9% to 48% cheaper, depending on memory.

Worldwide fiber optics market to push $2 billion by 1990

Paced by growing telecommunications applications, worldwide demand for
fiber-optic cable systems should reach $1.5 biltion to $2 billion by 1990, says
Gnostic Concepts Inc. The Menlo Park, Calif., research company's new
survey pegs the North American market at $27 million for 1978, $390 million
for 1985, and $974 million by 1990. It estimates the Japanese market at
$2. 1 million, $91 million, and $333 million, respectively. Outlays in Europe wilt
be somewhere in between.

Ireland extends tax advantage

With the tax forgiveness feature of its aggressive program for attracting
industry due to run out in 1980, the Republic of Ireland has come up with a
successor: a tax of only 10% on export profits through 2000. However,
allowances for plant expansion could, in effect, still mean a zero tax.

Electronics /February 15, 1979




Standard Microsystems’ \
Family of MOS/LSI circuits.

e -
— s _ |
// - L) r] m '
" i
] Cassette
Cassette/Cartridge —
| Data Handler ' !
e CCC3500 .
L3
Floppy Disc Printer
\ | Hard-Sector Floppy Disc Characé(g‘l(l}ggerator
Data Handler

- FDC3400 Static Shift Register
W SR5015

A Shift-Right/Shift-Left

W Shift Register SR5017/18

s AL
S—— \umnnmn
, YNy WY % .y b 3.4
ﬁ‘ 'A‘“"Mm, ' Keyboard
v P32 a2 1233 £ Keyboard Encoders
ol ‘ KR2376
! : KR3600
] 1! w““ﬂ““p
| ’, “ ! Memory ROM
- Custom LSI & Dedicated ‘ 32KROM/ROM 4732
! Microprocessors

| N Channel Silicon Gate
N COPLAMOS"/CLASP
P Channel Metal Gate

= ‘ ".."tITrrrﬁrr

Programmable

Frequency ‘
Synthesizers -
Baud Rate Generators
COMS5016/5026/6036/5046 MLl
COMB8046/8116 8126/ | \eed

81368146

Communications
UART COM 2017/2502
- ' COMB8017/8502
CRT USRT COM2601
CRT Controller VTAC' CRTS027 Multi-Protocol USRT
CRT Controller CRT96364 COMSO0R5
Character Generator CG7004 | ASTRO COM1671
VDAC'" CRT8002

STANDARD MICROSYSTEMS CORPORATION

35 Marcus Boulevard, Hauppauge, New York 11787,(516)273-3100 TWX:510-227-8898

We keep ahead of our competition so you can keep ahead of yours.
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Like the reliability you'll get
when you take the 15-MHz D34
with you on a service call. A
dual-trace, battery-powered
portable, the D34 is built to take
the rigors of on-site service and
bounce back for more. It's a top
choice for servicing business
machines and communications
gear

Reliability is no accident with the
D34 or the 8 other instruments
built by Telequipment, a division
of Tektronix. A family of high
value oscilloscopes priced from
$495° to $1,995°, TELEQUIP-
MENT Oscilloscopes are en-
gineered for reliability from the
earliest stages of design. Cir-
cuits require minimum calibra-
tion and components are cho-
sen for off-the-shelf availability,
stability and long life

And TELEQUIPMENT Instru-
ments are now sold through
stocking distributors offering
local availability, service,
warranty repairs and models
previously not sold in the
United States

For facts on Telequipment relia-
bility and the name of the Tele-
quipment Distributor nearest
you write: Telequipment U.S
Sales, (43/000), PO. Box 500,
Beaverton, OR 97077 or call
(503) 644-0143

‘Suggested U.S. list price
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will easily be able to provide E-PROM
for its entire 3870 family with a
single 3874 device. It will not have to
redesign each chip specially to inte-
grate E-PROM on board, Baldridge
notes.

He also points out that the 3874
will be superior as an emulation tool
to multichip emulator boards cur-
rently used for 3870 prototyping.
This is because the 3874 will come
much closer to being electrically
identical to the part that is being
emulated. 0O

Solid state

IBM logic adopts

new gate arrays

Besides providing the basic building
block for the latest computers from
International Business Machines
Corp. (see related story, p. 85), the
new logic-gate arrays contained in
the 4300 processor give an insight
into the directions the computer
industry giant is taking in imple-
menting large-scale and very large-
scale integrated circuits.

The new semiconductors are re-
placing the firm’s so-called mono-
lithic systems technology used in the
nine-year-old System/370 line—a
current-switched emitter-follower
logic design that had gate delays
ranging from 6 to 12 nanoseconds
and, typically, contained six circuits
on a chip.

IBM’s future systems will appar-
ently use LSI gate arrays customized
by modifying their last layers of
metalization. Computer-aided de-
sign systems for customizing chips
are already installed at some 25 1BM
design facilities worldwide.

Bipolar logic. The newest gate
array uses current-switched bipolar
logic. Each contains 1,496 gates, 88
receivers, and 64 high-powered driv-
er circuits on a chip 224 mils square.
In the 4300 processor, this bipolar
array is used as a microprocessor for
the 3880 disk-controller unit and is
said to execute more than 5 million
instructions per second.

Powered by +5.0- and +1.7-volt

For Technical Data circle #46 on Reader Service Card
For Demonstration circle #203 on Reader Service Card

supplies, the chip has typical gate
delays of 1.5 ns and nominally dissi-
pates 1.8 watts, according to design-
ers Richard J. Blumberg and Stew-
art Brenner, who are describing the
array at this week’s International
Solid State Circuits Conference in
Philadelphia.

The receiver and driver circuits
convert the levels associated with the
Schottky transistor-transistor logic
used in the rest of the 4300 to those
needed by the current-switched logic
of the new chip. An IBM spokesman
describes this logic as similar to
emitter-coupled logic but without
the emitter-follower configuration.
The higher of the two voltages is
used for the receivers and drivers,
and the lower is used for the logic
gates, thus reducing the chip’s over-
all power dissipation, Blumberg and
Brenner say.

System/38 array. Also used in the
4300 is the same Schottky TTL gate
array employed in the System/38
introduced by IBM’s General Sys-
tems division [Electronics, Nov. 9,
1978, p. 81}. Measuring 179 mils on
a side, the chip has 704 logic gates
and 121 external connections, uses
—1.5- and —4.25-v power supplies,
and dissipates | w.

IBM’s package is unusual. Rather
than making all connections on the
perimeter of the chip and using a
dual in-line package, IBM relies on
what it calls a “flip-chip” approach.
In the final chip-fabricating step,
Dots. A 17-by-17 array of solder bumps
marks the spots where connections can be
made to the bipolar gate-array chjp develop-
ed by IBM for a new disk controller.
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When we surveyed the pulse
generator market, we discovered
that what many of you wanted was
unavailable: a Wavetek pulse
generator.

Model 801 takes care of that

It's a 50 MHz pulse generator
with independent width, rate, and
delay controls. It's a versatile
instrument, with double pulse

capability, a pulse burst mode, and
a pulse reconstruction feature

But above all, it's a Wavetek, as
you can see, and as you can tell by
the low price (just §1,095)

We could go on about the
fixed ECL, TTL, and ECL outputs,
and the variable outputs up to plus
and minus 20 volts. Or the

than 5 nanoseconds. But this is an ad
not a data sheet. So why not circle
our reader service number and

get all the specs on Wavetek’s first
pulse generator WAVETEK, 9045
Balboa Avenue, PO. Box 651

San Diego, CA 92112. Telephone
(714) 279-2200, TWX 910-335-2007

adjustable rise/fall from lessWAVE TE K®

Circle 47 on reader service card

Nobody ever

put one of these on a
pulse generator before.
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Between $18,000 to $45,000
Simply input ideas

with Joystick or '
Graphic tablet ‘

Computer does work,
you do the thinking

Instant Recall: Add or delete
entire blocks of drawings with
one command

v

Plotter gives camera ready
art in minutes

Only at I Corporation
Order yours today!
* PC Layout
* Schematic ‘
* Mechanical
« Hybrid

(415) 848-6600

-y
/[i | Corporation

835 Addison Street
Berkeley, CA 94710
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solder dots, shown in the photograph
on page 46, are placed on the chip.
The chip is then inverted onto a
ceramic carrier and heated so that
the solder reflows, bonding the chip
to the carrier and making the electri-
cal connection.

This method allows the designer a
larger mumber of external connec-
tions and permits connections to be
made to the middle of the chip. The
microprocessor chip for the 3880 has
249 solder dots arranged in a 17-
by-17 grid, although only 94 are
used. The Schottky TTL chip has an
11-by-11 grid of 121 solder dots,
down from the 132 used on a similar
chip in the System/38.

They are made at the Data
Systems division, East Fishkill,
N. Y. This division was dedicated to
making large complex systems and
high-performance computers when
IBM split its mainframe manufactur-
ing operations last August [Electron-
ics, Aug. 17, 1978, p. 44]. This gives
rise to speculation that the new chips
are the harbingers of faster gate
arrays designed for new high-end
units. O

DlstArlbutors

Semiconductor pinch
continues to hurt

While all the signs of continued high
sales volume have semiconductor
companies beaming and large-quan-
tity users coping with stretched-out
lead times, distributors are caught in
the middle. Orders are indeed com-
ing in from their small-quantity
customers, but where’s the supply?
Not only are distributors waiting
at the end of the supply chain for the
newer devices, such as low-power
Schottky and 16-K random-access
memories, but they report ever long-
er delays for the established, com-
modity products. A sampling of key
distributors across the country last
week indicates that there has been
no shortening of lead times so far
this year as had been anticipated.
Why the preblem. The reasons for
the supply problem —it’s not exactly

a panic situation at this point—are
apparent high levels of real demand,
double ordering, yield problems last
year, and an overcommitment by
some semiconductor producers to the
as yet low-volume, high-technology
products at the expense of the larg-
er-volume established products. As
usual, the vendors try to downplay
the lead time stretch and make
assurances that double ordering is
not going to be a problem.

But this bravado does not sway
the distributors who remember the
boom-to-bust inventory disaster of
1974. For instance, Joseph Semmer,
director of semiconductor business
development for Hallmark Electron-
ics Inc., a Dallas-based distributor,
confirms that supplies of all digital
logic parts *“seem to have gone
haywire in the last 30 days.” He
reports that in mid-January, Texas
Instruments suddenly informed dis-
tributors that it would not take any
more orders until Feb. 1. Shortly
afterward, Motorola Semiconductor
informed distributors that it would
not take any orders in bipolar logic
parts because it was booked up for
the year.

“Recently, TI has said it will now
take orders for deliveries on an allo-
cation basis for July or August
[which T1 confirms],” Semmer re-
lates. He expects TI to continue its
allocation program on a month-to-
month basis but says Motorola is
now taking orders only on a “will
advise” basis.

Memories, too. While distributors
are worrying about getting bipolar
logic, they are also experiencing
problems with memories.. In Chica-
go, Advent Electronics Inc.’s presi-
dent Abe Halegua reports shortages
of 4-K RAMs and read-only memo-
ries, including the popular 2716
E-PROM. Another sign of tight
supplies to Halegua is the number of
out-of-state calls he gets.

“By this measure, supplies of
semiconductors are stretched thin in
California,” he observes.

Distributors in the West confirm
this impression. Michael H. Wolf,
national product manager of Wyle-
Elmar, Mountain View, Calif., re-
ports that low-power Schottky is out
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You may hot see the difference...

But you'll feelit!

Switches can look very much alike, but those
of you who have used the EAO Switch know it
can't be duplicated. We have pioneered the
switch, both simple and advanced, for over
20 years, and have been filling your perform-
ance demands, here in the United States,
since 1971.

The advantage now is that we've entered the
U.S. market independently. That means you
get the same quality switches (such as series
01, 02, 03, 04, 11, 30, 31 and 41) you’'ve been
using all these years, directly, from our new
Milford, CT headquarters. We will provide you
with expanded customer service, engineering
assistance, and immediate delivery. You'll be
getting the highest in reliability from its original
source... at a very competitive price.

As you know, EAO Switch offers the quality
minded design engineer the best in instrument
grade lighted pushbutton switches. Each one
is carefully manufactured at our plant in
Switzerland where workmanship and accu-
racy standards remain unmatched throughout
the world.

Proven quality doesn't have to cost more so
don’'t compromise. EAO Switch selects the
finest materials, keeps a 20% work force in
quality control, and utilizes advanced auto-

mated assembly for strict product uniformity.
EAO Switch contacts and terminals are gold
plated, light leakage has been virtually elim-
inated, and when illuminated, you see only
true color brilliance...no hot spots, no halo.

The broad line of EAO Switches range from
the highly styled to the rugged oil tight. All are
backed with engineering know-how and such
world wide approvals as UL, CSA, VDE, and
SEV. That's why we're recognized as a source
of product excellence.

We know that all switches are not created
equal, so use your senses, beware of imita-
tions, choose only the finest.

EAQ Switch, you can feel the difference.

')
Series 31 Rectangular Key Lock, from

EAO Switch, with low-level switching
element.

.,.(‘K

EAO SWITCH CORPORATION

255 Cherry Street/Milford, CT 06460/ (203) 877-4577/TWX-EAO SWITCH MFRD 964347
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ISO-CMOS ™

QUAD

LOW VOLTAGETO
HIGH VOLTAGE
TRANSLATOR
WITH 3-STATE
OUTPUTS

12vi5v

Featuring:

® 3-State Fully Buffered Outputs

® 5V TTL, NMOS or CMOS to High-
Voltage CMOS (12-15V)

® Dual Power Supply Inputs

® Both True and Complimentary Outputs

@ Pin-for-pin with the Fairchild
F4104/34104

® LOW PRICE: $1.00 in Volume Qty.

Contact the leader in tone receivers and
CMOS technology for more information

<. 1745 JEFFERSON DAVIS HWY
SUITE 611
ARLINGTON, VA 22202
TEL 703-243 1600
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anywhere from 20 to 50 weeks and
standard Schottky is being affected,
too. Bipolar PROMs are also
stretched, Wolf adds.

Meanwhile on the East Coast, the
story is the same with much more
concern over double or even triple
ordering. Seymour Schweber of
Schweber Electronics, Westbury,
N.Y., states, “Everybody knows
that maybe 40% of their orders are
going to disappear, but no one knows
when.” However, Donald A. Win-
ans, vice president of marketing at
Cramer in Boston, hopes that TI's
allocation system will help prevent
big double-order backlogs. O

Suran to balance
institute’s goals

Members of the IEEE can look
forward to a year that includes the
promise from president Jerome J.
Suran to try to strike a balance
among the conflicting aims of the
factions within the organization. At
the same time, they can look to a
fight to succeed Suran: executive
vice president Leo Young is readying
a petition campaign in the belief that
the institute’s board of directors will
pass him over in designating its
nominee for the 1980 presidency.

In announcing his program at a
mid-January press conference in
New York, Suran made it clear that
he believes the Institute of Electrical
and Electronics Engineers exists pri-
marily to spread technical knowl-
edge among its members. Yet he also
voiced support for some of the
socioeconomic goals promoted by the
U. S. Activities Board.

The USAB is a focus of a basic
dispute among members: should the
IEEE concentrate on its technical
activities to the exclusion of socio-
economic concerns, primarily that of
employment. The debate has enliv-
ened the annual campaign for elec-
tion of officers in recent years.
Young wants the IEEE to promote a
stronger USAB. He fears USAB will
take a back seat if the IEEE board, to

meet this month, chooses as the *‘of-
ficial” presidential candidate for
1980 either C. Lester Hogan of Fair-
child or Burkhart H. Schneider of
Detroit Edison —both selected by the
IEEE nominating committee.

To defuse some of the controversy,
Suran has promised to move towards
board action on a bylaw change that
would move the vice president for
professional activities into an elected
position [Electronics, Nov. 23, 1978,
p. 44]. O

Commercial

Five microprocessors
raise typewriter's IQ

Microprocessors are making their
way into office and business ma-
chines —but a typewriter with five of
them? That’s what Olivetti Corp. of
America has put into its ET 221,
now in production in its Harrisburg,
Pa., plant.

“It’s a Z80-based system using
slave 8041s,” says Charles Ericson,
manager of product design and
development in Harrisburg. The
8041 [Electronics, July 7, 1977,
p. 109] is an 8-bit single-chip micro-
computer called a universal periph-
eral interface by Intel. “There’s one
apiece to run the daisy-wheel print-
er, the carriage, the keyboard, and
the display,” Ericson says.

Capabilities. The under-$2,000
machine is a typewriter, he empha-
sizes, but it does boast capabilities
associated with word processors.
Among these are a 20-character, 5-
by-12-dot vacuum fluorescent dis-
play for line-at-a-time editing, as
well as storage of lines and page
formats.

In the editing mode, each line goes
into an 8,192-bit n-channel metal-
oxide-semiconductor 2114. This stat-
ic random-access memory stores two
lines, as well as serving as a scratch-
pad for the Z80. The 2114 dumps its
line data into an 8-K complementa-
ry-MOS dynamic RAM, which can
store 829 characters of text—better
than a page of an average business
letter—as well as the line and page
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Acheson introduces

the liquid component.

Electrodag® —for cost-effective control of both EMI and ESD.

To achieve electromagnetic compatibility
you must control both EMI and ESD. And
that's why Acheson Electrodag coatings
should be a precise component specified in
your initial design. Because Electrodag coat-
ings provide both shielding and static bleed.

Highly effective, yet most economical,
Acheson Electrodags are easy to apply—by
spray, and even easier to cure. They air dry.

Now, compare the broad performance
capabilities of Electrodag coatings with the
partial solution offered by other technologies.
Electrodag’s ease of application versus the
pretreatment, elaborate safety precautions
and baking required with other metallic coat-
ing systems. All additional costs—for only a
partial solution.

Among the wide range of Electrodag coat-
ings you'll find one exactly right for your
product. With the right conductivity, the right
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solvent, the right degree of shielding and

ESD control.

Specify Electrodag—Acheson’s liquid

component for complete EMC at much

lower cost.

For additional information send us the
coupon below. Or call: (313) 984-5581. In

Canad I: (519)
7?3—%4%1?61 n Acheson

E'ectnical Products Dep
Acheson Cotloids Co
Port Huron, M1 48060

P'ease send data on Electrodag coaings

Name
Company

Street Aadress
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in portahle multimeters,

compare our features,
our quality, our price!

Analog, LED, and LCD—SOAR has the battery-operated multimeters for
your application: the engineering and test lab, the field service technician,
the small repair shop, and the radio hobbyist. Just take a look at some of the
teatures of our instruments. _

ME-221 ANALOG MULTIMETER
It'sdrop-proof—thetautband absorbsshocksto 50
G's, and the meter movement is made in the U.S.A
Rugged and versatile, this multimeter has no equat
at our price—$30.00

ME-521DX

DIGITAL

MULTIMETER

This truly portable (12.7 o0z.)
3':-digit LED precision in-
instrument has a HI-LO
switch for all ranges, five
function modes, and an ac-
curacy of 0.5% (typical)
Price—$115.00

ME-523 DIGITAL MULTIMETER
For the price, this is the best muitimeter on the market to-
day. It presents the function mode right on the LCD dis-
play, hasaHI-LO switchforallranges,anextremelylong
battery life, and an accuracy of 0.25% (typical). And all
this tor a price of $150.00

And let's not forget our workhorse ME-522. It has almost all the features of the 523,
but at an even lower price — $135.00

U PETS
« \ A ¢

A

Contact us TODAY for more details on SOAR’s portable multimeters—and
why not also inquire about our complete line of bench-type, tilt view DMM’s

SOAR

corporation

SOAR ELECTRONICS (U.S.A.) CORP.
813 2ND STREET

RONKONKOMA, NEW YORK 11779
TEL. (516) 981-6444/TELEX 144638
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| From Electronics Magazine Book Series.

|
:Zero-rlsk trial offer.
I New Product Trends
i in Electronics,
| Number One
| From ""New Products,” state
i _ of-the-art matenals and
] feTeSN cquipment, arranged ac-
| skl  Cording to function. $14.95
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|
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|
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Electronics Book Series

P.O. Box 669, Hightstown, N.J. 08520

Send me copies of ''"New Product
Trends in Electronics, Number One™ at $14.9¢
per copy

|

|

|

|

|

|

|

Discounts of 40% on orders of 1) or more copies. !
I must be fully satisfied or you will refund i
full payment if the book is returned after ten- I
day trial examination. |
DO Payment enclosed 0O Bill firm O Bill me I
Charge to my credit cara: |
0O American Express [ Diners Club i
DOvisa |
|

Acc't No.__
On Master Charge only,
first numbers above name — |

0 Master Charge
_Date exp.

Electronics review

formats. It can be divided into 10
sectors, recallable independently.

Simultaneously Olivetti is intro-
ducing the ET 201, which has just a
two-character, seven-segment light-
emitting-diode display that indicates
print position only. It cannot be used
for line-by-line editing.

The new machines are top-of-the
line typewriters, competing with
products like the microprocessor-
based $1,485 1BM 50 and 60, which
do allow some data and format stor-
age in a RAM. The ET 221/01 capa-
bilities are roughly equivalent to
those of the Qyx Level | from Exxon
Enterprises Inc. [Electronics, March
2, 1978, p. 46]. However, the $1,650
Qyx is a low- or entry-level word
processor, and the processing capa-
bilities expand considerably up to
the $7,750 Level 5.

Like the new Olivetti typewriters,
the Qyx machines replace almost all
electromechanical parts with elec-
tronics. But the Qyx word processors
stick to Z80s—two in the Level 1|
and three in Levels 2 through 5
which also happen to be a product of
its fellow Exxon subsidiary, Zilog
Inc., Cupertino, Calif.

Low-cost controllers. Still, the ET
221/01 is unusual in its lavish use of
microprocessor technology. The rea-
son is simple, says Ericson. “Ex-
tremely low-cost controllers with a
medium-price microcomputer give a
tremendous amount of power with-
out appreciably changing the cost.”
A single processor ‘“can drive the
peripherals but will have no time to
do anything else.” Ericson will not
disclose exact cost figures, but he
does say the electronics parts are
about half the cost of the electrome-
chanical parts they replace.

The program memory is four
32,768-bit 2332 read-only memories.
Also used with the 8041s that drive
the printer and the carriage are
simplified analog-to-digital and d-a
converter chips made to Olivetti’s
design by the Italian semiconductor
house, SGS-Ates SpA. Initial produc-
tion is limited to Harrisburg, but the
Italian parent company, Ing C. Oli-
vetti & Co. SpA, also plans to make
the machines in one of its European
plants.
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Announcing a cost breakthrough
in mulh-channel , uP com ”i'»'l'e
converiers.

Fairchild just made a 6-channel ano- full-scale correctioncapabilities,
log-to-digital converter that's <7/ / ratiometric conversion and
got a lot going for it. 7k | o wide input dynamic range
AJA SR | which includes ground.

The key to the uA9708 is a
simple analog-to-pulse width
conversion technique used to
achieve high-accuracy conversions
withnocriticalexternalcomponents.

For more details about our
new A/D converter, just contact
your Fairchild sales office,
distributor or representative
today. Or use the direct line at the
| bottom of this ad to reach our

*It combines the multiplexer, Linear Division. Fairchild Camera
decoder and sample-and-hold and Instrument Corporation,
functions with the converter 464 Ellis Street, Mountain View,
to save board space and eliminate  Calif. 94042. Tel: (415) 962-4903.
external parts. TWX: 910-379-6435.

«lt's low cost. o .

Not "ﬂ low, © uA9708

1 - =l |
FO!- Only $350 Mux/Decoder \4 Sample Hold ~ ' 1 A/D

(100-piece price) ! g
you get a AT aw e’ 2> - NN
complete 8-bit, A/D
linear subsystem. ' .
And the whole subsystem
comes in either a plastic | |

or ceramic 16-pinDIPso | L~ : WP PZ |

youdon'thavetoplay B .

expensive design games to make it fit.  typical up Data Acquisition System tilizing uA9708
L]

Technical

Fairchild technology makes it all
possible. The pA9708 is a monolithic FAIRCHILD

6-channel, 8-bit converter, designed o
for use with microprocessor systems
ike the F3870 and the F6800. Call usonit.

jorrrodes b= it coner - (A16) 962-4903

.W’ 7 o
— elt's mlcroprocessor-

compatible.

1

u o
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- NEC Newscope

NEC To Supply 100 RF Terminals
For U.S. Digital Satellite Services

The Satellite Business Systems, Inc.
(SBS) of the United States recently
awarded NEC a contract for the provision
of 100 RF terminals for its digital domes-
tic satellite communications network.

The RF terminals will have a S-meter
or 7-meter diameter antenna — 14 GHz
for transmission and 12 GHz for recep-

tion — and communications equipment
including a high-power amplifier, low-
noise amplifier and frequency converter.
These earth stations, intended for un-
manned operation, will be installed at
subscribing private and government
organizations, as one of the SBS network

facilities for such domestic satellite serv-
ices as speech, data, facsimile and televi-
sion/telephone conference communica-
tions.

The 100 RF terminals will be delivered
between February 1980 and August
1982.

NEC America Dallas Plant

USSR Orders NEC Equipment
In Readiness For : Olympics

NEC recently announced a total of
nineteen NEC System 100 office com-
puters and eighty-four work station
terminals will be delivered to the V/O
Electronorg-Technica, and put into opera-
tion by April 1980.

These computers and terminals will be
installed in eight hotels now under con-
struction in Moscow for booking, check-
in and check-out operations,

The communications facilities awarded
by the V/O Mashpriborintorg consist of
an Intelsat standard A earth station, a
line-of-sight microwave communications
system and studio-to-transmitter links.

The earth station will have access to
the Intelsat IV-A communications
satellite above the Atlantic Ocean for the
transmission of color television, telegram
and telephone signals.

N It will be capable of
transmitting four video
programs at the same

time via the Intelsat

= o satellite so that receiving
coun-

In Full Swing

NEC America’s Dallas plant has begun
the full-scale manufacture of electronic
private branch exchanges and electronic
key telephones to meet increasing
demands for these NEC products in the
North American market.

The new plant, with floor space of
about 5,600 square meters on a 48,000
square meter site, manufactures medium-
capacity NEAX-12 electronic private
branch exchanges and large-capacity
popular Electra-100 electronic key tele-
phones. It will start production of digital
telephone switching systems for central
office use next year.

tries can select any of the four Olympic
programs. In past Olympic Games, only
one video program could be transmitted
internationally through a communica-
tions satellite.

P —

-i‘

NEC System 100 office computer




Cassegrain 13-meter diameter antenna at
MARISAT shore station in Yamaguchi, Japan.

Japan’s MARISAT Shore Station
Is Officially Commissioned

Japan’s shore station, the third in the
world, was officially commissioned
recently for maritime communications via
MARISAT satellite above the Indian
Ocean.

The shore station, completed by NEC
for Kokusai Denshin Denwa Co., Ltd.
(KDD), Japan’s international communica-
tion carrier, is located at Yamaguchi in
the westernmost part of the main island
where KDD’s Intelsat standard A earth
station is also located.

The station features a complete duplex
configuration except for its 13-meter dia-
meter Cassegrain antenna commonly used
both for C- and L-bands. The main
facilities include 4 GHz 55K uncooled
parametric low-noise amplifiers, 6 GHz

NEC Delivers Its Largest Multi-Processor
System To Osaka University

NEC recently delivered an ultra-large
multi-processor system composed of two
NEC System 900 Model 2 computers, the
first two of the newly-unveiled top end
model of the NEC System general-
purpose computers, to Osaka University,
Japan.

The NEC System 900 Model 2 has
the world’s largest instructions processing
capability of 6.5 MIPS (million instruc-
tions per second), and the multi-processor
system is capable of processing 11.2
MIPS.

An ultra-large host computer of NEC’s

NEC System 900 Model 2 computer.

new information processing network
architecture “DINA”, it was designed
on the basis of NEC’s “C & C” — com-
munications and computers — tech-
nology, and incorporates high-density
LSIs with up to 200 gates per chip and
LSI packages with up to 110 chips per
package.

In addition, the system is intended for
distributed multi-processing applications
for the first time in the world. It is
especially suited for a large-scale com-
munications network and highly-compre-
hensive on-line data base system.

2.7kW air-cooled klystron high power
amplifiers, C- and L-band transmitter/
receivers, power supply units, and net-
work control processors.

The new shore station is capable of
providing 22 high-grade instant telegraph
and two telephone lines between land
subscribers and ships in the Indian Ocean
and the waters off Japan, Southeast Asian
countries, etc. via the MARISAT satellite
above the Indian Ocean.

With the completion of the Yamaguchi
shore station, the MARISAT System can
now cover almost all the waters of the
world.

In addition to shore station systems,
NEC also manufactures a ship terminal
which can handle the complete range of
MARISAT services.

First Micro-optic Devices
For Optical Fiber Systems

NEC recently announced development
of the world’s first micro-optic compo-
nents for optical fiber communications
systems.

The new devices are ‘“optical multi-
plexer”, “optical branching filter”, *“‘op-
tical directional coupler”, “star coupler”,
*““optical isolator” and “‘optical switch”.
Newly developed ‘‘optical directional coupler’”
compared with conventional device.

NEC

Nippon Electric Co.Ltd.

P.0.Box } Takanawa,Tokyo, Japan




Intel’s MCS-86 begins a new era
in microcomputers. er delivers
the total support to back it up.

Intel has brought forth the mighty MCS-86,
the most comprehensive microcomputer sys-
tem ever. Cramer gets it all together for you :
with delivery from stock, application assistance ¥
and state-of-the-art seminars. .

The MCS-86 family is complete with 16-hit ‘
8086 CPU, memory, peripherals, software,
development tools and design assistance. You
get prolific processing power, direct address-
ability to a full megabyte of memory with 8-bit
and 16-hit signed or unsigned multiply or divide.
This whole family is upward-compatible from
the 8080 and 8085. The MCS-86 family of
circuits comes in kit form, too. It's called the
SDK-86 and it contains everything you need to
build a useful, functional svstem.

At the Cramer Umiversity of Microcompu-
ters, you can catch a seminar on the MCS-86
family. Or any other of the tition-free series of
technical seminars conducted by Cramer. And
at Cramer’s Microcomputer Design Centers,
you can get hands-on experience with the Intel
MCS-86 and a host of other microcomputers. i

Only Intel gives vou total support. Only
Cramer gives vou so much service. Quick deliv-
eries from local stocks. Quick access through
a computerized nationwide inventory. Air-pac
shipments. Competitive pricing. Technical
and design assistance. And, of course, the
broadest line of microcomputers, peripherals
and systems in the industry. Send the coupon.
Or contact vour nearest Cramer stocking

center today. I}

Professor Chips has
all the answers on MCS-86.

cramer |intgl

CRAMER ELECTRONICS INC.

Tell me more atiout Cramer s and Intel s microcomputer tarmily

Send me information about attending x;ravv'ef[.b wersily

In Portland (503) 223-0947 85 Wells Avenue Newton Ma 02159

|
|
|
NORTHEAST MID WEST SOUTHEAST INTERNATIONAL |
-Cramer Electronics, Inc. *Chicago (312) 593-8230, Atlanta (404) 448-9050 International (617) 969-7700. | Send me your 784-page Cramer Buyers Guide
(617) 964 4000 WATS (800) 323-6621 Qutside Georgia Telex 92-2486 | Send me inforimation on the new MCS 86 systerns and the
*Connecticut (203) 265-7741 Cleveland (216) 248-8400 {800) 241-4300 Cable-Cramerel protolype desxgn kit
*Rochester (716) 275-0300 In Pittsburgh (412) 242-7410.  Ft. Lauderdale (305) 973-4250  England 44-09327-85577. |
In Canada: In Ohio (800) 362-1140. Oriando (305) 894-1511 Telex 851-923592 | Ask my Crarer hield applicatons engieer lo call me
Toronto Area (416) 661-9222. Outside Ohio (800) 321-1320 Winston-Satem (919) 725-8711 |
Montreal Area (514) 871-8985  “Dallas (214) 661-9300 WEST )
*Syracuse (315} 652- 1000 Texas WATS (800) 492-6940. Denver {303) 758-2100 *Awthonzed Intl stockonyg | Name Tile
Services (617) 969-8566 Oklahoma/Arkansas WATS New Mexico (505) 243-4566 loteituens i Company
METRO"MID ATLANTIC (800) 527.:2028 San Diego (714) 565-1881 |
Long Island (516) 2315600 poustonuTexasiWATS In Los Angeles area Address
New Jersey (201) 785-4300 ., (800) 492-6940 (714) 540-7612 and !
Pennsylvamia (609) 235-6920 Minnesota (612) 835-7811 (213) 624.8363 | Cuy State Zp
and (215) 9235950 WATS (800) 328-6212 San Francisco (408) 739-3011 |
Washington (301) 348-0110 Seattle (206) 575-0907 | Mailto Cramer Technical Literature Center E-2/15
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Anti-infiation rules
in NASA contract
Called lllegal

Inquiry set Into
electronic mall plans
of post office

FAA names Boelng
to study simpler
cockplit warning alds

SBS wraps up
earth station awards

Electronics/February 15, 1979

Washington newsletter

Corporate confusion over President Carter’s pay and price guidelines is
expanding following a Government attempt to incorporate them into a
space shuttle contract congressional investigators say is illegal. At issue is
the National Aeronautics and Space Administration’s early February
award of another $2 billion to Rockwell International Corp., Downey,
Calif., for three more shuttle vehicles. The contract is the first to make
the pay and price guidelines a part of the agreement. The White House
Office of Management and Budget (OMB) has issued regulations requiring
compliance with anti-inflation guidelines in all Federal contracts over $5
million issued after Feb. 15, a ruling that would cover 62% of the
Government’s $85 billion annual procurement. Yet Congress’s General
Accounting Office says the guidelines were issued on a voluntary basis and
have no effect in law, and it is urging Congress to act unless OMB cancels
its contract requirement.

Competitive private development of electronic message services got a boost
late last month when the Federal Communications Commission inaugu-
rated an investigation into the legal and policy issues of the U. S. Postal
Service’s proposal for electronic computer-originated mail [Electronics,
Dec. 21, 1978, p. 36]. The new inquiry under Docket No. 79-6 should
forestall Postal Service plans to begin ECOM, as it is known, next month
and thus save the National Telecommunications and Information Admin-
istration (NTIA) the embarrassment of not having a policy recommenda-
tion ready for the White House on the post office market entry before the
service begins. Leaders at the NTIA and the Justice Department oppose the
Postal Service plan. But the FCC action came at the urging of another
opponent —Graphnet Systems Inc., a small facsimile-message transmission
and delivery carrier.

Now that there are 150 visual and aural warning systems in the cockpit of
some modern jetliners, the Federal Aviation Administration wants to
simplify and standardize the technology. Boeing Co. of Seattle is getting a
$917,000 two-year contract to produce and test at least three prototype
systems that the FAA can use in developing guidelines for aircraft and
avionics manufacturers. Lockheed and McDonnell Douglas will serve as
subcontractors. The agency says multiple alert systems could be replaced,
for example, with a single tone that would either draw the pilot’s attention
to a cathode-ray tube display spelling out the problem or indicate he
should push a button to call up a checklist for display.

Satellite Business Systems Inc., McLean, Va., has completed its initial
contracts for components of customer ground stations with an award to
Tokyo’s Nippon Electric Co. for design, development, and production of
100 port adapter systems. Deliveries will begin next January after SBS tests
of three prototype systems, which interconnect the voice and digital ports
of the satellite communications controller. The award, the value of which
was withheld, is NEC’s third for major components of the domestic satellite
system. Last month NEC won a contract for five terminals to be used in the
12-to-14-gigahertz tracking, telemetry, and command system [ Electronics,
Jan, 18, p. 57]; last year it won a contract for 100 rf terminals for earth
stations on customers’ premises.
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Washington commentary

DOD’s opportunities and NATO’s threat for 1980

For the second straight year, the Department of
Defense’s spending plan holds out significant
increases in contract dollars for the electronics
industries. That money, coupled with the uncer-
tainties developing in other segments of the
economy, guarantees greater competitive inter-
est in the Pentagon’s programs for the fiscal
1980 year that begins next October.

Money for electronics in the two categories
that count—procurement and research, develop-
ment, test, and engineering—totals more than
$15.5 billion, roughly 40% of the total. The
figure represents a 13.3% gain on the current
year’s spending level and more than offsets
inflation, now pegged at just under 7%.

Congress must still act on this good news, of
course. Yet conversations with staffers on the
House Appropriations and Senate Budget Com-
mittees indicate that DOD’s bigger budget for
electronics procurement and R&D faces few
th eats and none whatsoever from embittered
st 'nsors of social programs who believe they
have been shortchanged by the White House.
“Sacred cows like Social Security probably
won’t be cut the way the White House wants,”
observes one analyst. “But when that extra
money is budgeted, it won’t be at the expense of
the Pentagon; it will be at the expense of the
Federal deficit” that President Carter wants to
reduce to $29 billion.

New stress on technology

One reason for DOD’s budgetary strength this
year is Defense Secretary Harold Brown. In his
annual report to Congress at the end of January,
Brown spelled out policies and programs with
remarkable candor, clarity, and precision. It
took him nearly 350 pages to do so, and congres-
sional opponents of increased military outlays
will find it difficult to find flaws in Brown’s
spending plans. Rather than attempt to match
the Soviet Union and its Warsaw Pact allies on
a weapon-for-weapon basis, Brown insists that
the U. S. and its NATO allies should strive “‘for
balanced forces: nuclear and nonnuclear; ready
as well as modern.”

To achieve that modernization, Brown’s
science and technology segment of the budget is
designed to revitalize the interest of the nation’s
semiconductor companies in military R&D.
Dollars for basic technology of all types exceed
$2.3 billion, up from the current $2 billion level
and making it the second straight year in which
spending will rise by 14%.

New to the 1980 R&D budget is the program
to develop very high-speed integrated circuits

[Electronics, Sept. 14, 1978, p. 81). Brown puts
VHSI at the top of his list of nine basic research
priorities. With $32 million to initiate the six-
year R&D effort, Brown hopes it will “achieve
major advances in IC technology, including an
order of magnitude reduction in size, weight,
power consumption, and failure rates and a
hundredfold increase in processing capacity.”
Circuits with these capabilities, he says, “will
allow important and significant advancements
in cruise missiles, satellites, avionics, radar,
undersea surveillance, electronic warfare signal
intelligence, and systems for command, control,
and communications.”

Ranked right behind VHSI is Brown’s
program for increased R&D on precision-guided
munitions technology, which he says will “capi-
talize on increases in microelectronics and
signal processing.”

Sharing with NATO

Despite such R&D initiatives and a host of
procurement programs heavy with electronics
subsystems, U. S. defense contractors still have
problems with Harold Brown’s programs for the
North Atlantic Treaty Organization. Even
though strengthening the NATO alliance is a
principal reason for the fiscal 1980 increases,
U. S. contractors are uneasy about the prospect
of sharing technology and contract dollars with
their European counterparts within NATO.

In response to Europe’s call for “more of a
‘two-way street’ in defense buying,” Brown says
the U. S. will increase competition throughout
the alliance for new weapons. Moreover, says
the defense secretary, “we are making major
efforts to buy already developed European
equipment for U.S. use where it meets our
needs at a competitive price. Finally, we are
working on a dual production program in which
we will make our latest existing defense develop-
ments available for production in Europe.”

While Brown believes these programs will
produce “a major improvement in the efficiency
of defense R&D and procurement for the NATO
alliance as a whole,” some electronics suppliers
see such efforts as threatening more than their
military market share. “A lot of companies,”
says one congressional budget staffer, “suspect
they might lose their leverage in related indus-
trial and commercial markets as well if they are
obliged to share their technology.” The prospect
of constituent companies losing dollars and jobs
to Europe does not sit well with many members
of Congress, and DOD would like to head off
industry from raising the issue. Ray Connolly
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Now... Power Darlingtons
in 14-lead plastic DIP.

The perfect package
for automatic
insertion.

e Ppupto2W
per package

e PNP—NPN

e Low VCE(SAT)

¢ One, two, three, or four
Darlingtons per package

o Collector currents to 5A pulsed
e Breakdown voltages to 150V

¢ Also available as chips; chip sizes
range from .020" sq. to .120" sq.

o Don't forget . .. Sprague also makes small signal
Darlingtons in a TO-92 package and in a chip as well

For complete information, write or call Allan Kimball,
Semiconductor Division, Sprague Electric Company,

70 Pembroke Road, Concord, N.H. 03301. aso
Telephone 603/224-1961. ]
SPRAGUE ([N
THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS | IMAISEIN | ‘Cablew

... and you thought we only make great capacitors.
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When you need electronic equipment without waiting,
Leasametric can have it on its way to you in minutes.

Standards and every piece is thoroughly
calibrated before it goes out the door. Test
and maintenance facilities are also maintained at

There’s no reason to call every one in the
book when you need electronic test equipment or
terminals. One phone call to Leasametric can solve
your equipment problems in minutes. You can most of our dozens of local offices across the
relax knowing your equipment is on its way to you. country. When you rent it from Leasametric it

AUTEX, Leasametrics nationwide com- works!
puterized inventory system, pinpoints the nearest
regional inventory center that has the equipment
you need. Within minutes, your order is being
processed and, in most cases, your equipment will
be in your hands in 24 hours.

A Leasametric exclusive,

If its worth having, you know AUTEX instantly confirms
you can rent it from Leasametric. ~ cquipmentavailability and

Renting from Leasametric also makes good
economic sense. Theres no capital investment. For
a modest monthly payment you can be using
equipment that could never fit in your budget if
you had to purchase it.

Internal approvals are shortened, too,
because you can usually rent what you

starts your order on its way.
Our continuously expanding inven-
tory includes a $35,000,000 rental
pool of over 23,000 items from the
top 500 electronic manufacturers—
including most of the items in the
Hewlett-Packard and Tektronix
catalogs.

Plus, we'e the first to get delivery of the
latest equipment. And, with our enormous buying
power and resources, chances are good that even if
it isn't yet in stock we can locate it for you and let
you relax!

No small point, the Leasametric name
means the equipment you rent is in working order
when we ship it. Our regional maintenance
laboratories are traceable to the National Bureau of

need without major corporate approval
cycles. And, of course, renting
gives you a chance to use the very
latest models. You don'’t have to
watch a major investment in

equipment become gradually

obsolete. You can take advantage
of the latest technologies —check
out costly gear without committing
to one manufacturers hardware.

When you need it now, don’t wait and don't
take on the time-wasteful burden of trying to locate
it yourself. To order, or for our latest rental catalog,
call one of the relaxing toll free Leasametric
numbers shown below. Let us get the equipment
you need on its way to you in minutes!

Leasametric/Rent it and relax.

In the West

In the Central U.S

In the East

Call 800-227-0280  Call 800-3232513  Call 800-638-4009

In California, call (415) 574-4441

In Mllinois, call (312) 595-2700

In Maryland, call (301) 948-9700

A Trans Union Company
1164 Triton Drive, Foster City, CA 94404
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irst in CMOS

2 Million
Units Increase

1 Million
Units Increase

Base Figure (Units)

1st Quarter 2nd Quarter 3rd Quarter
1977 1977 1977

We got the bandwagon started, and
we're keeping it rolling. Faster than ever.

Still adding types
We've just added 15 new types. So now
there’s a total of 225, the industry’s
broadest CMOS line. Most of these are
available in High Rel versions.

“B” versions across the board
For just about every “A” there’s a “B”
Result: More options for a closer match
to the application. If you're still using
“A’s, be assured that we are as
committed to supplying them as ever.
Volume still climbing
The curve above tells the acceptance
story. It shows the increase in actual

RCA COS/MOS experience is working for you

62 Circle 62 on reader service card

4th Quarter 1st Quarter 2nd duarter
1977 1978 1978

sales of COS/MOS ICs off distributors’
shelves. With RCA producing COS/MOS
at the highest rate in our history, you
can be sure of prompt delivery. And
we’re continuing to put more of our
energy and resources into the CMOS
technology.

For immediate delivery, contact your
RCA Solid State distributor. For more
information, contact RCA Solid State
headquarters in Somerville, NJ; 1130
Brussels, Belgium; Sunbury-on-Thames,
Middlesex, England; Quickborn 2085,
W. Germany; Ste. Anne-de-Bellevue,
Quebec, Canada; Sao Paulo, Brazil:
Tokyo, Japan.
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NEC and NEC Toshiba
expand power of
low-end mainframes . . .

. . . and Slemens
extends Its low end
downward

Phllips developing
3-Gb/s ECL muitiplexer
for fiber-optic links

French town gets
network that tles
bank to POS terminals
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Nippon Electric Co. and NEC Toshiba Information Systems Co. have just
increased the power of the bottom end of their mainframe line with their
ACOS System 250 models 40 and 60, which they say include features
formerly found only on the largest computers. Both are designed for a
combination of multiple-workstation, batch, and on-line processing. Much
of the operating system is built as firmware or hardware for faster speed;
this design also makes the entire read/write memory available to users.
Throughput is said to be 0.1 million instructions per second for the model
40, 0.2 million instructions per second for the model 60. The main
memory capacity of the model 40 is from 256 kilobytes to 1 megabyte in
256-kilobyte steps, and the model 60s’s capacity extends to 2 megabytes.
The two will compete in the same market range as IBM’s new System/38
and its just-announced 4300 series (see p. 85).

Spurred by the market success of its desk-sized computers 7.708 and
7.718, West Germany’s Siemens AG will soon come out with its 7.706,
another low-cost machine that extends the company’s line downward. The
new model, which Siemens considers “our answer to IBM’s System/38,”
will rent from upwards of about $3,700 a month, depending on configura-
tion. Like the 7.708 and 7.718, the 7.706 uses a simplified version of
Siemens’ virtual, dialog-oriented operating software BS2000. The new
model’s central processing unit performs some 90,000 operations per
second. Its main memory has a capacity of 384 kilobytes, extendable to
1,024 kilobytes.

With an eye to future long-haul fiber-optic telecommunications links, the
Philips Research Laboratories in Redhill, Surrey, has come up with a
superfast monolithic multiplexer capable of interleaving four 250-mega-
bit/second bit streams into a single 1-gigabit/s data stream and of
demultiplexing it at the receiver. Key to the emitter-coupled-logic multi-
plexer is a current-steering ring circuit that controls a bit serializer and
halves the clock rate for a given multiplexed data rate. The experimental
integrated circuit can thus be clocked at up to 1.5 GHz to give a 3-Gb/s
maximum data rate. That’s at least 10 times faster than production ECL
multiplexers. This speed will be needed if the broad bandwidth of fiber-
optic links is to be exploited. One-of-eight-line and higher-order multiplex-
ers can be built from combinations of the ICs. Circuit design yields
transistors with a 5-GHz cutoff frequency. The part consumes 500 mw.

A cashless society of sorts has begun to emerge in Bourg-en-Bresse, an
agricultural town some 40 miles northeast of Lyons. Early this month, the
Banque Régionale de I’Ain put into service a network of 13 IBM 3614
automatic teller stations and a batch of IBM 3608 point-of-sale-terminals
in more than 50 stores and service stations in the town, all tied to the
bank’s central computer, an IBM 370/138. In addition to the usual
card-controlled transactions at the teller stations, card holders can also pay
for purchases at the point-of-sale terminals, which both debit the buyer’s
account and credit the store’s account immediately. I1BM says this is the
first network of its kind in Europe and the first anywhere that debits and
credits accounts in real time through a point-of-sale terminal.
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ITT Semiconductors For its British-designed 64-K random-access memory, scheduled for the
P second half of 1979, ITT Semiconductors will back Mostek Corp.’s refresh
gears up for specification of 128 refresh cycles per 2 ms, rather than Texas Instruments
64-K RAM production Inc.’s 256 cycles, 4 ms, but has not yet decided on automatic refreshing.
With production of 4-K and 16-K RAMs now running at 150,000 parts per
month, ITT is the largest memory maker in Europe. It is investing $20
million, partly supplied by the British government, in 4-inch wafer
facilities, project aligners for 3-um line-width electron-beam masks, and
an automatic chip-bonding production line at its Footscray, Kent, facility.
As the assembly line phases in, ITT plans to bring Far East assembly
operations back to the United Kingdom.

Fixed-head VCR A fixed-head video tape recorder being developed by Toshiba Corp.
features a cassette with a single reel of endless tape —the planar magnetic
uses old Idea to get video equivalent of Thomas Edison’s cylindrical phonograph records. The
reel without end tape has 220 tracks across its width. Toshiba’s scheme allows the 100-
meter loop, which runs at 6 m per second, to give one hour of playing time.
The relative speed between the head and the tape is similar to that of the
currently popular helical-scan VHS and Betamax VCRs (which use a
slow-moving tape and rapidly moving heads), permitting the use of the
same types of heads and tapes. The microprocessor included in the
prototype permits random access of individual tracks; track access time is
20 ms to traverse one track pitch. Toshiba says the recorder is suitable for
both consumer and professional use.

BBC codes composite Hastening the day when European nations will interchange broadcasts over
high-quality digital, instead of analog, links, British Broadcasting Corp.
video color signal engineers have demonstrated a composite PAL signal-coding technique that
to pack In 34 Mb/s packs a complete television signal with all its ancillary services into a
standard 34-megabit/second data link. In contrast, digitization of the
video signal using conventional pulse-code-modulation techniques takes up
at least 100 Mb/s. The BBC system cuts the bit rate by coding the
composite video signal, rather than its constituent colors, by removing the
line and field blanking intervals, and by the use of a differential PCM.
Britain’s Independent Broadcasting Authority is also adopting a similar
approach. However, this approach contrasts with West German and
French systems using constituent color coding.

Hitachl to sell Japan’s Hitachi Ltd. says it has a contract with the People’s Republic of
China to supply 20-inch color TVs for reception of PAL telecasts. The firm
color TVs to China . . . will ship 100,000 units, at the rate of 1,000 a month, starting in March. It
will also ship 10,000 air conditioners for nonresidential installations—
probably offices.

. while Sharp wlll ship The Japanese and East German governments have given the go-ahead for
Sharp Corp. to export the plant, technology, and materials to make
LCD capabliity liquid-crystal displays for calculators and digital watches to the Foreign
to East Germany Trade Enterprise of the GDR Elektronik Export/Import. The plant will be
located in East Berlin. Sharp expects to ship equipment in July. It says

that the value of the deal is roughly $7.5 million.
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MANY
CUSIOM IC COMPANIES
CLAIM LEADERSHIP.

ONE ACHIEVES IT.

Quote: “Silicon Systems is the largest and best independent
design company."—Gnostics Concepts. (1)

Quote: “Silicon Systems is believed to be the independent design
firm with the largest sales revenue.”— Anderson/Bogart. (2)

Quote: “Both the Development program and production of
hundreds of thousands of chips have gone absolutely smoothly.”
—Linear Corp. (3)

Quote: “Silicon Systems chips not only work, but exceed most
specifications, including the 140-MHz speed requirement, by a
factor of hwoo."—NRAQ. (4)

Both independent analysts and customers agree:
SSi leads the field in custom IC’s. No wonder-we
specialize in custom IC's and only custom IC's. We offer
all the capabilities required to produce custom IC
circuits from initial design through small runs or large
volume production. What's more, we've maintained the
flexibility to work quickly and cost-effectively in any of
the processes-TTL, Schottky TTL, ECL, I’L, Bipolar Linear,
PMOS, CMOS, NMOS -whatever is right for you.

You'll find the full story of our in-depth experience
in designing and producing custom 1C’s in our new

capabilities brochure. Read the case histories. See how
our custom circuits have helped Linear Corp. develop a
better garage door opener, how two SSi circuits were
developed for the National Radio Astronomy Observatory
to process antenna information, how a custom S$Si IC
made feasible a portable battery-operated Edit Code
Generator for EECO, how we reduced a complex
electronic requirement into a cost-effective production
IC for Lear Siegler, etc. Don't take our word for it. Read
the case histories and talk to the people who know us
best - our customers.

If you haven't taken the custom IC step yet but
have been thinking about it, call Jim Meyer for personal
answers to your questions, or send for the brochure
today.

Silicon Systems incorporated, 16692 Hale Avenue,
Irvine, California 92714. Phone: (714) 979-0941.

(1) Gnostic Concepts, Inc., VLSI Lehnological Muiket Torecast, 1978

Palo Alto, California

(2) Anderson/Bogarl, Vertical Dis-Integration 1978, Los Altos. California
(3) Linear Corp.. Bill Schanbacher. ’resident, Inglewood California

() National Radio Astronomy Observatory (NRAQ), Ray Escofficr,
Program Manager, Socorro, New Mexico.

CUNTUM ™ RATES S o ST

Silicon Systems

incorporated
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Three ways digital storage makes
Biomation’s 8100 number one.

l- Capture one-time analog events.

There's no better way to record one-time events than
our 8100 Waveform Recorder. It captures analog
Ul 1 i T signals, converts
' them to digital
data, then stores
that data in semi-
conductor mem-
ory, provides dis-
play, plot or digital
outputs of cap-
tured signals.
Digital storage
techniques enable us to give you "pre-trigger”
recording. You can actually begin recording aran-
dom signal before you know it's going to occur, and
apportion the 8100’s memory to record data both
before and after the trigger. And set the trigger level
to prevent false triggers.

2- Complete Systems Integration

Our8l00oftenacts  mum
as a fast frontend We=glO0
for Automated {
Testing. It pro-
vides full flexibility
by capturing the
analog signal and
outputting the
digital representa-
tion under full
program control

.
»

66

3 m Perform computer data analysis.

Digital storage
gives you maxi-
mum analysis
flexibility. You can
transfer the data,
already digitized,.
to mag tape, disc
or other perman-
ent storage. Or
you can read the
data out directly to a programmable calculator or
computer system.

The 8100 features an 8 bit, 100 mHz ADC with
2048 word memory to help you capture and analyze
analog signals. Other Biomation products also enable
you to convert your scope to a "'super scope” by
adding digital storage. For more information, or to
arrange a demonstration in yourlab, call S. Reynolds
(408) 988-6800. Or write us: Gould Inc., Biomation
Division, 4600 Old Ironsides Drive, Santa Clara,

CA 95050.

=: GOULD

Circle 66 on reader service card
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Multiple-channel codec
uses CCD filters for
eight subscriber lines

Plessey eschews both usual
single-channel approach

and switched-capacitor filters
in developing a five-chip set

Though mest coder-decoders built so
far are single-channel devices, some
designers argue that multichannel
codecs could lower overall system
costs by reducing chip count. Opting
for the latter approach is Plessey
Ltd., with a five-chip set for eight
subscriber lines.

Developed by engineers at the
firm’s Allen Clark Research Centre,
Caswell, in collaboration with col-
leagues at Plessey’s Telecommunica-
tions Research Centre near Maiden-
head, the part uses speedy emitter-
coupled logic and high-density inte-
grated injection logic for the single-
chip codec. The other four chips use
charge-coupled devices to implement
the filters needed for the eight trans-
mitting and eight receiving channels.

Furthermore, Peter John
Schwartz, a development engineer at
the Clark center, who delivered a
paper on the set at this week’s Inter-
national Solid State Circuits Confer-
ence, is confident that they will soon
be able to pack eight filters on a
chip instead of four, yielding a
three-chip set.

Feasible. Samples of the five-chip
set are scheduled for the end of
1979, but Plessey has already proved
the feasibility of its multichannel
concepts with a two-chip successive-
approximation codec announced in
November [Electronics, Nov. 23,
1978, p. 69] that contains no filters.
It comprises an ECL chip to perform
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the analog function and an n-chan-
nel ion-implanted metal-oxide-semi-
conductor chip for the control logic.

The two are being combined for
the new set, and filters are being
added.

The two-chip codec operates at
2.048 megahertz, producing a sam-
ple every eight clock pulses, or 3.9
seconds. It can decode the full 32
channels of the European CCITT
pulse-code-modulation system.

Encoding, though, is slower, be-
cause guard bits must be inserted
before samples to ensure that the
first signed sample bit is accurate
and after samples to allow the
sampling amplifier to settle. Without
these precautions, crosstalk and ad-
jacent channel sampling can occur.
Therefore the codec encodes 16

channels. In duplex operation it
handles 8 channels—that is to say, 8
subscriber lines.

The 104-by-76-mil bipolar chip
contains a fast digital-to-analog con-
verter, band-gap voltage reference,
comparator, and two-channel multi-
plexer. It consumes 350 milliwatts
from a 5-volt supply. The 112-by-
88-mil control chip contains three
registers and the channel-selection
logic. It requires 150 mw, also from
a 5-v supply.

For the new set, the analog section
remains the same, but the control
logic will be shoehorned onto the
bipolar chip with the aid of a high-
density 12L layout. This 250-gate
logic system will fit into the area
now used for the interface buffers
and level shifters. Thus the chip size
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Five for eight. Plessey uses five chips to realize a codec (one chip), plus filters (four chips),
to service eight subscriber lines. The filters are implemented with CCD technology.
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will remain about the same.

To restrict the transmitted signal
bandwidth to the 300-Hz-t0-3.4-kHz
level specified by the CCITT, a chan-
nel filter is required. Intel, for one,
uses switched capacitors for this
function [Electronics, Nov. 23, 1978,
p. 220], but Plessey has chosen a
ccD sampled-data filter. Already
realized is a 100-tap transversal
filter that consumes 30 mw.

Says Schwartz, “We went for cCD
because of the higher circuit densi-
ties and lower power consumption
achievable. There have been reports
that ccp filters are noisy, bul we
have not found that to be the case.”
Target consumption for the quad

filter is 25 mw per filter.

There are other advantages to a
CCD solution. The ¢CD input and
output sample-and-hold circuits ful-
fill the normal signal-holding re-
quirement of a sampled-data system,
and they can also be clocked sequen-
tially to perform the analog multi-
plexing function, thus switching each
channel in turn onto the codec. In
cffect, “you get the multiplexer
free,” Schwartz comments.

Though he will not say what the
sct has been developed for, a good
bet would be System X, the British
Post Office’s all-solid-state digital
exchange system due to be unveiled
in Geneva this year. |

' Francg

Thomson-CSF getting ready for VLS|
with fast optical wafer stepper

One essential for France’s plans for
very large-scale integration in the
carly 1980s will be a fast wafer-
stepping device. To help realize
those goals, Thomson-CSF has come
up with a fast photorepetition unit
that uses a new alignment method.
Though current forecasts for elec-
tron-beam methods suggest a maxi-
mum throughput of 10 wafers per
hour within the next few years,
Thomson-CSF’s Corbeville laborato-
ries’ unit looks capable of processing
50 3-inch wafers per hour. And with
a resolution of 1 micrometer and an

alignment tolerance of 0.1 um, it
promises to outperform other direct-
step-and-repeat-on-wafer machines.

Thomson uses a 5- or 10-to-1
projection ratio and thus dispenses
with a contact mask. The machine
has an automatic search field of 20
by 20 um, and alignment time is less
than 200 milliscconds per mark per
axis when initial misalignment is
only I um. For a 3-in. wafer having
100-square-millimeter circuits, total
alignment time is about 10 seconds,
with reindexing at each chip.

To achieve this performance,

Thomson aligns successive exposure
zones on the wafer with a reticle in
the exposure optics. The positions of
the reticle and of the zone are each
defined by an L-shaped mark. When
the two marks are correctly aligned,
they form a cross.

Analysis. The images of the zone
and reticle marks are projected by
scparate optical systems onto two
areas of a vidicon target. The areas,
each have two windows (see figure).

Each window is analyzed succes-
sively 