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Passive microwave components hardest components to specify
come in all shapes and sizes. are filters, attenuators, couplers,
The most popular transmission switches and ferrite isolators and
media are waveguide, coax cable circulators. To simplify selection,
stripline and microstrip. The and trim your VSWR, see p. 58.




The new BOURNS®
HYBRITRON™ resist-
ance element brings
you the best of both
worlds...the long life and
infinite resolution of con-
ductive plastic . .. plus the
tight linearity and low temp-
erature coefficient of a wire-
wound. .. ata new, low price.

You'll find this new element in
BOURNS® Model 3541 ten-turn
precision potentiometer . .. a new

member of BOURNS popular 3540
family of compact (7 " dia., % " deep),
low-cost multi-turn potentiometers.

Significant specifications of the Model
3541: service life of 5,000,000 shaft revo-
lutions; linearity 0.25% ; temperature coef-
ficient of =100 ppm/°C maximum; reliable
SILVERWELD® direct terminal-to-element
bond; output smoothness of 0.015% ; essentially
infinite resolution; rugged, mechanically locked
construction (no rear lid “pop-off”); special heat
resistant insert around terminals to prevent damage
during soldering.

If a low-cost wirewound satisfies your control requirement
... Yyou can't do better than our Model 3540 ten-turn at $3.97*.

Same quality construction features, same 0.25% linearity....with
rotational life of 1,000,000 revolutions. A wide range of standard and
custom options are available, including three- and five-turn versions.

FREE SAMPLE:
Write or phone the BOURNS PANEL POWER PEOPLE and tell us about your
application. We'll send you the Model 3540/41 that best suits your needs.

Available off-the-shelf from extensive factory stock and nearly 100 local distributor
inventories. TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, California 92507. Telephone 714 684-1700. TWX 910 332-1252.

*1,000 pieces, same R.C., U.S. Dollars, F.0.B. Riverside, California
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We planned to do a hard-hitting, = grammable frequency capability How can we do a comparison

gutsy comparison ad. Their specs (at no added cost). ad when we're stuck with a product
versus ours. Sort of a “"High Noon" There are other signal generators  this good? Not possible. So we'll just
for signal generators. in the 1 to 520 MHz frequency range have to be content with running non-
Then we began checking out the that match our accuracy. But the comparison ads. And taking orders.
competition, if you can call it that. cheapest one is $4,300. Hardly WAVETEK Indiana, Incorporated,
Our new Model 3000 signal gener-  competition. P.O.Box 190, 66 North First Avenue,
ator sells for $2,265. And although you can pay upto ~ Beech Grove, Indiana 46107, Phone
Among other things, it features $6,400 for other VHF signal (317) 783-3221, TWX 810-341-3226.

0.001% accuracy, phase-lock stability, generators, none of them

AM and FM modulation, 20 milliwatts offers programmable WAV T B
leveled output power, and pro- frequency. E E K
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~ We'llcompare our

signhal generator with
e competition.
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The largest selection of “OFF-THE-SHELF”
POWER SPLITTERS/COMBINERS Available!

ZMSC-4

PSC-2 PSC-3 PSC-4 PSC-6, 8

TWO-WAY, THREE-WAY, FOUR-WAY, SIX-WAY
AND EIGHT-WAY POWER SPLITTER/COMBINERS

2 Isolation e I;olalion
req. between + req. etween z
Model No. | range outputs | Insertion loss Unbsience QP"""_" Model No. | range outputs | Insertionloss | il dadiee Price
(MHz) | (dB)typical| (dB) (typical) | (deg) | Amp.(dB] (Quantity) (MHz) | (dB) typical| (dB) (typical) | (deg) [ Amp. (dB)| (Quantity)
T 1
Two-way 0° Three-way 0°
PSC 21 0.1-400 25 0.4 above 1 01 |$9.95(6-49 | PSC3-1 1-200 30 0.4 above 2 01 | $19.95 (6-49)
ZSC 21 3dB split $24.95 (4-24) | ZSC3-1 4.8 split $34.95 (4-24)
ZMSC 2-1 $34.95 (4-24) ZMSC 3-1 $44.95 (4-24
PSC2-2 |0.002-60 40 0.3 above 1 01 |$19.95(6-49) [ PsC3-2 | 0.01-30 40 0.25 above 2 0.1 | $29.95 (6-49)
ZSC 2-2 3dB split $34.95 (4-24) | zsC3-2 4.8 split $44.95 (4-24)
ZMSC 2-2 $44.95 (4-24) ZMSC 3-2 $54.95 (4-24)
PSC 2-1W | 1-650 25 0.5 above 3 0.20 |$14.95 (6-49) Fours
ZSC 2-1W 3dB split $29.95 649) | pscaq | 01.200 o n—— " . - .
ZMSC 2-1W $39.95 (6-49) % 1z .2 above 0. $26.95 (6-49)
[a 0.4 above ZSC 4-1 6dB split $41.95 (4-24)
PSC 2-1-75°|0.25-300 25 348 split 1 0.05 |$11.95(6-49) | ZMSC 4-1 $51.95 (4-24)
P above < 2SC4-2 | 0.002-20 33 0.45 above 2 0.1 | $64.95 (4-24)
MSC 21 | 0.1-450 30 348 split 1 01 |$16.95(6-24) | ZMSC 4-2 6dB split $74.95 (4-24)
PSC4-3 | 0.25-250 30 0.5 above 2 0.1 | $23.95(6-49)
Two-way 180° 28C4-3 6dB split $38.95 (4-24)
PSCJ 2-1°*| 1-200 33 0.6 above 25 15 | $19.95(5-49) | ZMSC4-3 $48.95 (4-24)
2SCJ 2-1 3dB split $34.95 (4-24) Six-way 0°
Two-way 90° PSC 6-1 | 1-175 I 30 0.75 above 4 I 02 I $59.95 (1-5)
PSCQ 2-90 | 55-90 30 average of 3 1.0 |$19.95 (5-49) 7.8dB split
coupled outputs Eight-way 0° <
less 3dE PSC 8-1 0.5-175 30 0.8 above 3 0.2 $59.95(1-5)
0.3 9dB split

COMMON SPECIFICATIONS FOR ALL MODELS: Impedance all ports, 50 ohms. *Except 75 suffix denotes 75 ohms VSWR:1.1-1.2 typical Nominal phase
difference between output ports, 0° **Except J suffix denotes 180° Q denotes 90° Delivery from stock; One week max,

For complete product specifications and U.S. Rep. listing see MicroWaves’ ‘‘Product Data Directory,”
Electronic Designs’ “Gold Book” or Electronic Engineers Master “EEM”

World’s largest supplier of double balanced mixers
837-843 Utica Avenue, Brooklyn, NY 11203

. ® - ™ MCL
- Mini-Circuits Laboratory (212) 342-2500 Int’l Telex 620156 Domestic Telex 125460

A Division Scientific Components Corp
International Representatives: [] AUSTRALIA General Electronic Services, 99 Alexancer Street, New South Wales, Australia 2065; [] ENGLAND
Dale Electronics, Dale House, Wharf Road, Frimley Green, Camberley Surrey; [] FRANCE S.C. I.E.-D. I. M. E. S, 31 Rue George - Sand, 91120
Palaiseau, France; [] GERMANY, AUSTRIA, SWITZERLAND Industrial Electronics GMBH, Kluberstrasse 14, 6000 Frankfurt/Main, Germany; [] ISRAE!
Vectronics, Ltd., 69 Gordon Street, Tel-Aviv, Israel; [] JAPAN Densho Kaisha, Ltd., Eguchi Building, 8-1 1 Chome Hamamatsucho Minato-ku, Tokyo;
[] EASTERN CANADA B. D. Hummel, 2224 Maynard Avenue, Utica, NY 13502 (315) 736-7821; [] NETHERLANDS, BELGIUM, LUXEMBOURG: Coimex,
veldweg |1, Hattem, Holland. ] NORWAY Datamatik AS, Ostensjoveien 62, Oslo 6, Norway
US Distributors: NORTHERN CALIFORNIA Cain-White & Co., Foothill Office Center, 105 Fremont Avenue, Los Altos, CA 94022 (415) 948-6533
[] SOUTHERN CALIFORNIA, ARIZONA Crown Electronics, 11440 Collins Street, No. Hollywood, CA 91601 (213) 877-3550
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What our bottom-of—the-line
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The New ALPHA LSI-3/05

Introducing the lowest priced, 16-bit, full-scale, fully compatible,
packaged computers in the world.




can do for your bottom line.

Stack the new ALPHA LSI-3/05
millicomputer up against any
other low-end computer.

Preferably while you're
sitting down, because on
price alone, you're bound
to be astounded.

Ready? $701 total
packaged price. And that's
- complete with 256 words
of MOS RAM, and a CPU
that offers a really powerful
instruction set, Power Fail
Restart, RealTime Clock
and Autoload capability.

Try to buy an equivalent
computer at twice the price.

Have it your way.

You also get the capa-
bility to configure your computer
pretty well the way you want it.
A choice of packaging, of course,
that includes either the Oper-
ator'’s or the Programmer’s Con-
sole, power supplies and so on.

A choice of two standard
I/O options.

And a choice of optional
memory configurations that

Maxi-Bus compatible ALPHA LSI-3/05
achieves unprecedented cost-effectiveness

with ComputerAutomation’s new Distributed
I/O System.

All prices shown are for lots of 100 (U.S.A. only)

include RAM/ROM, RAM/
EPROM and RAM-only in sizes
from 256 words all the way up to
32K words. Totally addressable.

Family connections
save you still more money.

So far, what we've been
talking about could easily add
another five or six figures to
the bottom line of your ledger.

But there’s more. Really
big savings on off-the-shelf
software, peripheral controllers
and I/O interfaces.

The reason is that the
ALPHA LSI-3/05 millicomputer
is a full-fledged member of
ComputerAutomation’s LSI
Family...Maxi-Bus compatibility
and the whole works. So, every
piece of Family hardware we've
ever developed will work like
it was made for the ALPHA
LSI-3/05. Including Computer-
Automation’s exclusive new
Distributed I/O System ... just
like you see it in the picture.

With this versatile inter-
face system, you can interface
virtually any kind or combina-
tion of peripherals. Parallel or
serial. Just by plugging them in.

INFORMATION RETRIEVAL NUMBER 4

Your cost? Probably less
than $200 per interface.

The pros know.
Computer-wise OEM’s

will tell you that product
requirements sooner or later
get ahead of the hardware.
For instance, the computer
you buy today may not have
enough I/O or memory capac-

ity for tomorrow’s Mark II

uper Widget.

Then you'll have to scrap
Il your software and your
interface designs, because
they're not about to work on
‘some other machine.

You lose.

Of course, with our LSI
Family of compatible computers
you don't.

You can switch to a differ-
ent CPU or a different memory
anytime. Faster, slower, bigger,
smaller. The electrical interface
will still be the same; the original
programming will still work.
You win.

From the people who
brought you the NAKED MINI?

And the NAKED™MILLI.
And the Distributed I/O System.
And the PICOPROCESSOR.

And now the ALPHA
LSI-3/05 millicomputer.

One cost breakthrough
after another. Breakthroughs
that didn'’t just happen...a
lot of profits got plowed back
into R&D.

But then, that's the price
of leadership.

ComputerAutomation
NAKED MINI Division
U.S.A. 18651 Von Karman, Irvine, CA 92664
(714) 833-8830
EUROPE 31/35 Clarendon Road, Watford,
Hertfordshire, WDI,1JA England (0923)39627
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Across the Desk

Reader sharpens
Focus on Displays

In “Focus on Displays” (ED No.
19, Sept. 13, 1975, p. 52), you say
LCDs were “formerly rejected by
many engineers because of early
deficiencies, some of which have
since been cured or modified.”
True. But misinformation and
myths have been other reasons for
the rejection, and regrettably your
Focus does little to make the pic-
ture clearer.

In several places in the article
you state that multiplexing is dif-
ficult—or impossible (you don’t
seem sure which)—particularly in
the case of dynamic-scattering
(DS) displays, because of the slow
responses of LCDs. You then go
on to say that Hitachi has devel-
oped a 600-alphanumeric-charac-
ter panel (dynamic-scattering, in-
cidentally). So how did Hitachi
do it?

The slow response of LCDs lim-
its the update rate but has nothing
to do with the supposed
difficulty of multiplexing them.
The techniques (of which the Hi-
tachi system is only one of a great
many) are less than obvious be-
cause LCDs respond to rms volt-
ages—not peak voltages—of ei-
ther polarity, and because they
respond to high-frequency signals
in various odd ways that are a
function of the physies of the LC
material rather than of the paral-
lel-plate capacitor nature of the
cell. Full-selected matrix intersec-
tions cannot therefore be differ-
entiated from part or nonselected
intersections by voltage or cur-

rent polarity (as can, for example,
LEDs), and the Fourier spectra
of the multiplex waveforms must
be matched to the LCD parameters.

I am not certain how that 600-
character panel is organized, but
Hitachi has demonstrated a 210-
character panel organized as a 70
X 148 X-Y matrix, which proves
that multiplexing a DS display
with a duty ratio down to 1-in-70
at least is possible. While this
achievement is at the frontier of
the technology, any competent en-
gineer can design a multiplex cir-
cuit for, say, 5 to 10 characters.
Indeed one IC manufacturer now
offers an IC that will multiplex
4-1/2 digits onto just 12 lines.

Incidentally, at present, DS dis-
plays are easier to multiplex than
are twisted-nematic (TN) displays
—not, as your Focus states, hard-
er.

As for the statement that
“Schiffs-Base LC (display) types
are very sensitive to moisture”—
well, yes and perhaps. The LC
material certainly is; the display
may or may not be—it depends
upon how well the LC material
is sealed in. Some manufacturers
apply MIL-STD-883 leak tests or
similar,

The Focus article says: “Until
now, the fabrication of large-area
LCDs has been unsuccessful be-
cause of the long time lag between
the application of voltage and the
change in transparency of the
liquid-crystal material.” How’s that
again? The long time lag occurs at
turn-off, not at turn-on. Also, a
little earlier you mentioned that

(continued on page 12)

Electronic Design welcomes the opinions of its readers on the issues raised
in the magazine’s editorial columns. Address letters to Managing Editor, Elec-
tronic Design, 50 Essex St. Rochelle Park, N.J. 07662. Try to keep letters
under 200 words. Letters must be signed. Names will be withheld on request.
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Switches-

i

We’ve got
them all

Lighten your decisions
contact . . .

ILLUMINATED PRODUCTS INC.

(formerly MARCO-OAK)
A Subsidiary of OAK Industries Inc

207 S. Helena St., PO. Box 4011
Anaheim, CA 92803
Tel: (714) 535-6037 TWX 910-591-1185
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A beautiful put-up
can wrap up a great saving
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To us, put-ups are more than shipping
containers that get our wire, cable, and cords
to you in performance shape.

Put-ups are also a potential source of cost
reduction at your end. The “right” put-up
usually pays off via reduced assembly time,
longer runs, storage efficiencies, or less
spoilage.

For example, there’s our new cost-cutting
UNREE™ put-up? A packaged wire dispenser.
Wire flows freely stops instantly when pulling
stops. No reel inertia to overcome. No snarls
or backlash. No need for tensioning devices.
No reels or spools to return or dispose of.
Saves man hours.

With Belden, put-up analysis is part of our
total engineering approach to the applica-

tion of wire, cable and cords.

When you're ready to explore the potential
cost reduction of put-ups with Belden, you
can benefit from our comprehensive applica-
tions support. We not only have the capability
to provide all the standard forms where they
work best, we also have developed
proprietary techniques to meet a variety of
usage needs. And if we can't optimize a
put-up from standard and proprietary
methods, we'll innovate one for you. For
answers right now, phone:

(317) 966-6681, Electronic Division

(312) 887-1800, Transportation Division

(312) 986-1600, Electrical Division

Or write Belden Corporation, 2000 South
Batavia Ave., Geneva, lllinois 60134.

*Available on a widening selection of Belden wire,
cable and cordage.

H-3-4A
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In RF subsystems
and test equipment
the word gets around.

The fact is, Logimetrics manufactures a greater variety of RF signal gen-
erators and TWT amplifiers for the communications market than any
other U.S. company. And our new frequency synthesizers are making
a tremendous impact, too. .

The reasons are clear. We’ve developed some of the most dramatic
techniques in the industry. Like direct digital calibration for unprec-
edented accuracy, resolution and reliability in our signal generators.
What’s more, all of our products are specifically designed for
the systems application in which they’re used. So there’s

no need to settle for the wrong size equip-

ment or less than the right specs,

even if cost is a consideration. And qmb

our standard designs offer additional
cost advantages, too.

Consider, too, that

we're very responsive.

Our worldwide organi-

zation knows the RF
communications and test
equipment field so well that we

can probably help you solve most
problems. We’ll help you before you
buy to make sure you get exactly what
you need. And we’re ready to help
after you take delivery, too. So, if you
decide what RF subsystems and test
equipment to buy, don’t do it without
calling Logimetrics.

FACORL By

1500 auy me
BANAL SENERATOR

121-03 Dupont Street. Plainview, New York, 11803, (516) 681-4700

LogiMetrics

INFORMATION RETRIEVAL NUMBER 9
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A year ago we introduced 7 new JCM miniature RF coaxial connectors
that “do the job for a fraction of SMA prices

Here, by popular demand, are 8 more.

If you don’t require all the
type connectors, why pay for it?
assembly and eve
JCM series give

electrical performance built into SMA

t? Up to 3 GHz for flexible cable
semi-rigid assembly, our new
same electrical performance as the far
more expens s. The series includes connectors for both
panel and PC mounting. All are interchang le and intermateable
with the standard, expensive SMA connectors. So you can use them
hanges ... and without compromising required
e JCM connectors to accept virtually any

n beyond 6 GHz for
you the

SMA tvpes

without making any
performance. There
miniature size ca 50 you don’t have to stock a big variety.
It's worth looking into, isn’t it? All it costs is a stamp

E. F. JOHNSON COMPANY
Please check for technical information or test samples of our

new low-cost series 142-0200-001 JCM connectors.

/ Waseca, Minnesota 56093

Dept. ED-1

[ Please send technical information

O | desire test samples. Please call me

E.E.JOHNSON COMPANY

INFORMATION RETRIEVAL NUMBER 10

ACROSS THE DESK

(continued from page 7)

Transparent Conductors Inc., makes
DS displays up to 8 x 10 in. Ac-
tually the company can make cus-
tom displays up to at least 14 x 17
in.,, and the size of that Hitachi
display pictured on the preceding
page is clearly of the same order.
Liquid Crystal Inc. also makes very
large DS displays.

The facts are that apart from
the obvious problem of maintain-
ing plate separation, large DS dis-
plays are difficult to fill (dopant
in the LC material tends to con-
centrate around the fill hole), and
large TN displays are difficult to
align (the most stable technique
requires vacuum deposition at a
controlled glancing-angle, which is
difficult to do on a large sub-
strate).

Your list at the end of the
Focus contains between 12 and 15
companies that manufacture LCDs,
but three of those are researching
and may or may not yet have prod-
ucts to sell. The worldwide total
is over 45 companies, and your
U.S. selection omitted such im-
portant names as Liquid Crystal
Inc., Liquid Xtal Displays (for-
merly Ilixco), Optel and Rockwell
International. The LCD industry
and the prospects for these devices
are much greater than your text
suggests.

I can’t let the article following
(“Consider LCDs for Your Next
Design”) pass wholly unscathed
either. Although it is generally ac-
curate, the curve in Fig. 3a, show-
ing variation of threshold voltage
with temperature, should not be
considered general. Threshold volt-
age is a function of the dielectric
and the elastic constants of the LC
material. How these vary with
temperature, and the result, are
different from one LC material to
another. Some manufacturers re-
port that their threshold voltages
are more or less unaffected by
temperature.

I'm sorry to be so critical. Till
now, it’s been difficult to get ac-
curate and nonpartisan informa-
tion on LCDs. If your readers
want to find out the details, try the
“International Handbook of Liquid
Crystal Displays” (Ovum Ltd., 14

(continued on page 16)
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With MINI

/ BUS

It's the PC card bus bar
that saves space on a PCB.
Saves money too. Makes
board design and layout easier.

How can you put 30 DIPs
on a 30 sq. inch board without

using costly multi-layer PCBs?

5” X 6Il
PCB

Take Voltages
and Grounds off the
board with MINI/BUS.
/" Use all the board geom-

etry for interconnecting DIPs.

With MINI/BUS,
you'll save design
and layout time. You'll

Ad you’ll save money — up
to half the cost of a typical 4-layer PCB.

R
Rogers Corporation Chandler, Arizona 85224
Phone: (602) 963-4584
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Dialight
sees a heed:

(Need: The widest choice for your every appl ication.)

k— .343”
——I .030”

N ‘ 521-9184
e .430**—4« 550" MIN. —-l

|' 521-9183

Available in red or clear LED packages with or without a
built-in current limiting resistor. Red LED is also made
without resistor. Suitable for circuit status indication,
alpha-numeric displays and visual indicators. Features
long wire-wrappable leads. IC compatible with solid state
reliability. High luminous intensity, low power consump-
tion, low cost.

.045”

|<..

I:-.zoo" -]

_.096”——'

.250”

L_ED logic state fault indicators available in 14 models
with vo.ltage ratings from 1.7 to 14. Suitable for dense
packggmg on printed circuit boards—up to 10 units to

. the inch—IC compatible. With built-in series resistor.
Polarity identified. Low power consumption.

«=. Dialight, the company with the widest
~ |l choice in switches, LEDs, indicator lights
= fl | and readouts, looks for needs . . . your
| needs. ..and then they develop solutions
. for your every application. No other com-
. pany offers you one-stop shopping in all
these product areas. And no other com-
' pany has more experience in the visual
display field. Dialight helps you do more
with these products than any other company in the
business, because we are specialists that have done
more with them. Talk to the specialists at Dialight first.
You won't have to talk to
anyone else. Send for your I_7/A LIGI"T
free new copy of Dlallght,S Dialight, A North American Philips Company
current catalog. O A worvato. .

See Dialight.
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Has your $500 micro ended up costing more

than our$2600 mini?

If youve had to spend a lot of
money on a low priced micro, you may
be in a position to appreciate the cost
advantages of a higher priced computer.

Our $2600 Nova 3:

When you buy a Nova 3, you don't
have to put as much into it to get it to do
your job.

You don' have to create your own
operating systems. Nova 3 is software
compatible with our other Novas. So
you get to use all the existing Nova
operating systems, language processors
and utilities.

And you don't have to worry about
performance. Nova 3 executes
instructions in 700 nanoseconds using
- MOS memory. And its sophisticated
architecture lets you use up to 128K
Words with the optional Memory
Management Unit.

You don't have to buy more

computer than you need. Nova 3 has
the broadest range of compatible
configurations you can get in an OEM
minicomputer line. There's a 4 slot
Nova 3. A 12 slot Nova 3. (It has an
optional expansion chassis that gives
you 12 more slots of 1/0.)And you can
configure multiple processor Nova 3
systems.

You don't have to worry about
Nova 3 availability. Were manufacturing
virtually every part of the Nova 3.
Including the silicon gate N-channel
MOS RAM memories. ( Theyre coming
from our Sunnyvale, California facility. )

And you don't have to go it alone.
Because when you buy a Nova 3, you
can get all the support Data General
offers an OEM.

Write or call for the Nova 3 brochure.

It may persuade you to buy more and

Spend leSS. *$2600 is the single unit price for a 4K MOS memory Nova 3.
Before the OEM and quantity discounts get figured in.

DataGeneral

Nova 3: The biggest thing to ever hit the OEM market.

¢» Data General, Dept.L.4.Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario. Data General Europe, 15 Rue Le Sueur, Paris 75116, France.
Data General Australia, Melbourne (03) 82-1361/Sydney (02) 908-1366.
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Why SkyCaps.
are blue on the outside.

So you’ll know it’s AVX on the AVX is the quality leader in than any other capacitor manu-
inside. A quality monolithic multi-layer capacitors. Leader- facturer.

capacitor that delivers the exact ~ ship based on innovative design,  Sky Caps are immediately avail-
capacitance and temperature careful manufacturing, exhaus-  aple, in volume, from your ser-
characteristies specified. Con- tive testing. And AVX is the vice-oriented AVX distributor.
sistently over large quantity technology leader. With more They’re an easy and economical
orders. experience in ceramic formula- way to build AVX quality inside

tion and precision metallization  your products.

[\YN.(: The Insiders

AVX Ceramics, P.O. Box 867, Myrtle Beach, SC 29577 (803) 448-3191 TWX: 810-661-2252
Olean, NY (716) 372-6611 TWX: 510-245-2815

Sky Cap dipped
monolithics are available
in the broadest range
~ of sizes and ratings.

Dimensions

Body: 0.1 square to
0.5 square
Leads: Length 1.25
standard (others
available)

Space 0.1 to 0.4
standard (others
available)

Capacitance: 1.8pf to
4.Tmfd

Voltages: 25, 50,100,
200 VDC

Four temperature
characteristics

AVX Distributors:
Cramer Electronics, Ine.
Elmar-Liberty Electronics
Jaco Electronics, Inc.
Newark Electronics
Texas Instrument Supply
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ELECTRONIC DESIGN 2, January 19, 1976 15




BETTER
COMMUTATING CAPAGITORS

FOR SCRs

(and other non-sine wave voltage applications)

SPRAGUE
CLORINOL®

THE CAPACITORS:
Type 355P and 356P, newest members of the
proven Sprague Clorinol® Capacitor family . . .
paper and paper/polypropylene film dielectrics
with non-flammable synthetic askarel impregnant.

THE APPLICATIONS:
Chopper circuits such as those in d-c motor
control, inverter circuits for induction heating,
high frequency lighting, high frequency power
supplies, ultrasonic cleaners.

THE ADVANTAGES:
Volt-ampere ratings as much as 250% higher
than those of older designs. Deliver large peak
currents with lowest possible inductance
and dissipation factor.

For complete technical data, write for
Engineering Bulletin 4701 to Technical
Literature Service, Sprague Electric Co.,
347 Marshall St., North Adams, Mass. 01247.

SPRAGUE

THE MARK OF RELIABILITY

4SP 5108
1

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

16 INFORMATION RETRIEVAL NUMBER 15

ACROSS THE DESK

(continued from page 12)

Penn Rd., London N7 9RD,
Britain). This is the first-ever
handbook on these devices. It cov-
ers them from every possible
angle, and it contains a worldwide
manufacturer and product direc-
tory both for LCDs and for dedi-

cated connectors and integrated
circuits.

Martin Tobias
OmniScience

43 Shakespeare Rd., St. Ives,
Huntingdon, PE17 4TT,
Cambridgeshire, England

Misplaced Caption Dept.

e

“That's the last time | eat in
the company cafeteria.”

Sorry. That’s Pierre-Auguste
Renoir’s “Paul Durand-Ruel,” which
hangs in the Durand-Ruel collec-
tion in Paris.

Terminal omission

In the list of manufacturers in-
cluded in “Focus on CRT Termi-
nals,” (ED No. 22, Oct. 25, 1975,
pp. 86-93), we inadvertently omit-
ted Teletype Corp., 5555 Touhy
Ave., Skokie, IL 60076 (312) 982-
2000. Teletype Corp. is a promi-
nent manufacturer of CRT termi-
nals, as well as the teletypewriters
and teleprinters that everybody
knows about. Like some informa-
tion?

CIRCLE NO. 319
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TEAR ALONG PERFORATION FOR SELECTOR GUIDE ... . USEIT AS POCKET GUIDE, TACK IT UP, OR FILE IT.

PART SECOND

MOTOROLA CM os NUMBER FUNCTION SUFFIX FUNCTION SUFFIX SOURCED
AL,CL,CP Quad Precision Timer/Driver EFL,FL,

MC14000 Dual 3-Input NOR Gate/ Inverter

Quad 2-Input NOR Gate AL,CL,CP
Quad 2-Input NOR Gate AL,CL,CP

Dual 4-Input NOR Gate AL,CL,CP

MC14000, MC14500, AND MC14400 B il kS AL
-Bi ic Shift Regi ,CL,CP
SERIES COMPLEMENTARY MOS éﬁﬁ'&;ﬁ‘r"’é'n;% e %E'Et'ﬁﬁ
4-Bit Full A CL,
Add suffix to part number on all orders. Quald 2‘-]|nput ﬁ?mo Gate AL,CL,CP
AL: 3 — 18V, —55 to +125°C, ceramic package MC14011B | Quad 2-Input NAND Gate AL,CL,CP
CL: 3 — 18V, —40 to +85°C, ceramic package MC14012 | Dual 4-Input NAND Gate AL,CL,CP
CP: 3 — 18V, —40 to +85°C, plastic package MC14012B | Dual 4-Input NAND Gate AL,CL,CP

- e 1 D Flip-Fi AL.CL.CP
L: Limited voltage range, limited temp. range, MC14014B | 5.5t Static Shitt Register AL.CL.CP

ceramic package MC14015B | Dual 4-Bit Static Shift Register AL.CL.CP

& L|m|tpd voltage range, limited temp. range, MC14016 | Quad Analog Switch/Quad Multiplexer AL,CL,CP
plastic package ) MC14017B | Decade Counter/Divider AL,CL,CP
EFL: 3— 18V, —55 to +125°C, ceramic package MC14018B* | Presettable Divide-by-N Counter AL,CL,CP
FL: 3 — 18V, —40 to +85°C, ceramic package MC14020B | 14-Bit Binary Counter AL,CL,CP
FP. 3 — 18V, —40 to +85°C, plastic package MC14021B | 8-Bit Static Shift Register AL,CL,CP
EVL: 3— 6V, —55 to +125°C, ceramic package MC14022B | Octal Counter/Divider AL,CL,CP

VL: 3 —6V, —40 to 4+-85°C, ceramic package Triple 3-Input NAND Gate ALCL,CP
op . Triple 3-Input NAND Gate AL,CL,CP
VP:3 — 6V, —40 to +85°C, plastic package Sre|\?e$1 Stang%uRipple Coaunter AL,CL,CP

Triple 3-Input NOR Gate AL,CL,CP

5 - Triple 3-Input NOR Gate AL,CL,CP

Chips are available for all McMOS types. ggal 1K an-n'og : Atgtgg
i D-to-Decimal Decoder AL,CL,

Consult your Motorola Sales Office or Triple Serial Adder (Positive) ALGLIGP

Authorized Motorola Distributor. 8-Bit Universal Bus Register AL.CL,CP

4-Stage Shift Register AL,CL,CP
& Triple Serial Adder (Negative) AL,CL,CP
& P 12-Bit Binary Counter AL,CL,CP
Quad Latch AL,CL,CP

2-0f-8 Keypad-to-Binary Encoder
12-Bit A/D Converter

314 Digit A/D Converter

312 Digit A/D Logic Subsystem

MC14440 LCD Watch/Clock Circuit
MC14450 Oscillator 2'¢ Divider

MC14451 Oscillator/Divider/Buffer
MC14490 Hex Contact Bounce Eliminator

MC14501 Triple Gate AL,CL,CP
MC14502B | Strobed Hex Inverter/Buffer AL,CL,CP
MC14503B | Hex Bus Driver AL,CL,CP
MCM14505 | 64 x 1 Static RAM AL,CL,CP
MC14506B | Dual Expandable A.0.1. Gate AL,CL,CP

MC14507 Quad Exclusive-OR Gate AL,CL,CP
MC14508B | Dual 4-Bit Latch AL,CL,CP
MC14510B | BCD Up/Down Counter AL,CL,CP
MC14511B | BCD-to-7 Segment Latch/Decoder/Driver AL,CL,CP
MC14512 8-Channel Data Selector AL,CL,CP

MC14514B | 4/16 Line Decoder (High) AL,CL,CP
MC14515B | 4/16 Line Decoder (Low) AL,CL,CP
MC14516B | Binary Up/Down Counter AL,CL,CP
MC14517B | Dual 64-Bit Static Shift Register AL,CL,CP
MC14518B | Dual BCD Up Counter ALCL,CP

MC14519B | 4-Bit AND/OR Selector ALCL,CP
MC14520B | Dual Binary Up Counter AL,CL,CP
MC14521B | 24-Stage Frequency Divider AL,CL,CP
MC14522B | BCD Divide-by-N Counter AL,CL,CP
MCM14524 | 256 x 4 Read Only Memory AL,CL,CP

MC14526B | Binary Divide-by-N Counter AL,CL,CP
MC14527B | BCD Rate Multiplier AL,CL,CP
MC14528B | Dual Monostable Multivibrator ALCL,CP
MC14529 Dual 4-Channel Multiplexer AL,CL,CP
MC14530B | Dual 5-Input Majority Logic Gate ALCL,CP

MC14531B | 12-Bit Parity Tree ALCL,CP
MC14532B | 8-Bit Priority Encoder AL,CL,CP
MC14534B | Real Time 5-Decade Counter AL,CL,CP
MC14536B | Programmable Timer AL,CL,CP
MCM14537 | 256 x 1 Static RAM AL,CL,CP

MC14538B*| Dual Precision Monostable Multivibrator AL,CL,CP
MC14539B | Dual 4-Channel Digital Mixer AL,CL,CP
MC14541B | Oscillator-Timer AL,CL,CP
MC14543B | BCD-to-7 Segment Latch/Decoder/Driver AL,CL,CP
MC14549B | Successive Approximation Register AL,CL,CP

MCM14552 | 64 x 4 Static RAM AL,CL,CP
MC14553B | 3-Digit BCD Counter AL,CL,CP
MC14554B | 2 x 2-Bit Parallel Binary Multiplier AL,CL,CP
MC14555B | Dual Binary 1-of-4 Decoder AL,CL,CP
MC14556B | Dual Binary 1-of-4 Decoder (Inv) AL,CL,CP

MC14557B | 1-to-64-Bit Shift Register AL,CL,CP
MC14558B | BCD-to-7 Segment Decoder
MC14559B | Successive Approximation Register
MC14560B | NBCD Adder

MC14561B | 9's Complementer ALCL,CP

MC14562B | 128-Bit Static Shift Register AL,CL,CP
MC14566B | Industrial Time Base Generator
MC14568B* | Phase Comparator/Programmable Counter
MC14569B* | Dual Programmable BCD/Binary Counter
MC14572 Hex Gate

\\

\

Y YY|[Y YN RRNY

T A
\ l 36% o MC14043B | Quad NOR R-S Latch AL,CL,CP

Z SUFFIX MC14044B | Quad NAND R-S Latch
LEADLESS Phase-Locked Loop
E 648 CERAMIC PACKAGE Hex Inverter/Buffer

Hex Buffer
CASE 703. g 8-Channel Analog Multiplexer AL,CL,CP

AR R AN

P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 646 CAS|

Dual 4-Channel Analog Multiplexer AL,CL,CP
Triple 2-Channel Analog Multiplexer AL,CL,CP
Quad Bilateral Switch AL,CL,CP
8-Input NAND Gate AL,CL,CP
L SUFFIX L SUFFIX L SUFFIX MC14069B | Hex Inverter AL,CL,CP
CERAMIC PACKAGE  CERAMIC PACKAGE  CERAMIG FICIAGE MC14070B | Quad Exclusive-OR Gate AL,CL,CP
MC14071 Quad 2-Input OR Gate AL,CL,CP

Quad 2-Input OR Gate AL,CL,CP
Dual 4-Input OR Gate AL,CL,CP
MC14073B | Triple 3-Input AND Gate AL,CL,CP

MC14075B | Triple 3-Input OR Gate AL,CL,CP
MC14076B | Quad D-T{pe Re'g\lister AL,Ct,gE
MC14077B | Quad Exclusive-NOR Gate AL,CL,
CERAMIC. PACKAGE PLASTIC PROKAGE  PLASTIC. PACKAGE MC140788 | 8-Input NOR Gate ALCL,CP
CASE 684 CASE 709 CASE 704 MC14081 Quad 2-Input AND Gate AL,CL,CP
MC14081B | Quad 2-Input AND Gate AL,CL,CP
! L SUFFIX MC14082B | Dual 4-Input AND Gate AL,CL,CP
CERAMIC PACKAGE MC14160B | Decade Counter (Asynchronous Clear) AL,CL,CP
CASE 699 MC14161B | Binary Counter (Asynchronous Clear) AL,CL,CP
MC14162B | Decade Counter (Synchronous Clear) AL,CL.CP

MC14163B | Binary Counter (Synchronous Clear) AL,CL,CP
MC14174B | Hex D Flip-Flop

MC14175B | Quad D Flip-Flop

MC14194B | 4-Bit Universal Shift Register

MC14408 Binary-to-Phone Pulse Converter MC14580B | 4 x 4 Multiport Register

MOTOROLA McMOS MC14409 | Binary-to-Phone Pulse Converter MC14581B | 4-Bit Arithmetic Logic Unit

MC14410 2-0f-8 Tone Encoder MC14582B | Look-Ahead Carry Block

CMOS reliability at its BEST MC14411 | Bit-Rate Frequency Generator MC14583B | Dual Schmitt Trigger

MC14412 Universal Low-Speed Modem MC14585B | 4-Bit Magnitude Comparator AL,CL,CP
*Available during 1976
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FORATION FOR SELECTOR GUIDE .

FULL-LINE — NEARLY 100 TYPES
OUTPUT INDEPENDENT OF INPUT
INCREASED NOISE IMMUNITY
PLASTIC PACKAGE RELIABILITY

RATINGS AND SPECS FOR 5, 10,
AND 15 V OPERATION

McMOS B Series is the broad line of buffered output
CMOS, with a big complement of MSI. The line is
broad enough for complete CMOS systems, and
because it's compatible with our non-buffered CMOS
and has the capability to drive low power Schottky
TTL, our B Series also has mix and match versatility.

Operate it at higher voltages with complete con-
fidence. At 18 V, you get the same reliability you
count on with all MCMOS.

ORDER from your Motorola Sales Office or
Authorized Motorola Distributor.

McMOS...

THE BROAD LINE CMOS FAMILY

The McMOS* family of standard monolithic integrated cir-
cuits provides the design engineer with several medium
speed series which approach the ideal in performance. The
low power dissipation and flexible power supply require-
ments simplify supply design, and the high noise immunity
and fanout capability reduce parts counts and streamline
printed circuit board layout.

*TRADEMARK OF MOTOROLA INC.

MC14000 AND MC14500 SERIES

e Large compatible B Series e Low quiescent power
o Reliable 3-18 V operation dissipation
e Largest MSI complement o Diode protection-all inputs
e Fanout >50
e High noise immunity — 45% of supply voltage

MC14400 STANDARD LSI SERIES

Here's a group of LSI devices whose designs and specifica-
tions are tailored for specific subsystem applications. The
MC14400 devices are manufactured with the same high
yield complementary MOS processing techniques as the
familiar MC14000 and MC14500 Series, and they exhibit
the same inherent low power dissipation, high tolerance to
power supply variance, and high noise immunity for indus-
trial/commercial environments. These subsystem LSI
devices are designed for maximum efficiency in their
intended applications.

Design techniques developed by Motorola permit some
of these LSI subsystems to combine both digital and linear
functions on the same chip, a powerful systems design tool.

CUSTOM CMOS FROM MOTOROLA

The industry’s most modern CMOS design and manufactur-
ing facility is at your service in Austin, Texas, to handle
your custom CMOS requirements.

Contact your Motorola Sales Office for details.

.. USEIT AS POCKET GUIDE, TACK IT UP, OR FILE IT.
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CMOS

SELECTOR GUIDE

MOTOROLA SEMICONDUCTOR PRODUCTS, INC.

TECHNICAL INFORMATION CENTER
P.0. Box 20912, Phoenix, AZ 85036

CMOS FACILITY
3501 Ed Bluestein Blvd., Austin, TX 78721

@

MOTOROLA McMOS
CMOS reliability at its BEST




IBM.
You rascals.
You've done itagain.

We're referring to your new IBM 5100 “Portable Computer”.
That's a very neat system.

Compact.

Portable.

Applicable.

Usable.

And at a great price to a great many potential users.

Our personal interest is, of course, prompted by your
use of the ¥4"' cartridge. We're sure you know that 3M
makes one. And, that we make a great one.

Ours is certified 100%.
And comes in a protective, reusable box.

It could make quite a difference to someone.

Our whole line of magnetic media is like that.
Like IBM's new 5100. Neat. Applicable.
Usable.

So as we said before:

“IBM.
You rascals.
You've done it again.”

Peace!

Information Terminals
Information }
, Terminals A

- . 5 .f'JT"(”‘w \( &
323 Soquel Way . tQ O\
Sunnyvale, Ca. 94086 3 DQ G\)\ g )
(408) 245-4400 \ 1
TWX (910) 339-9381 !

Ul Information Terminals
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“Make a million of these.
Cheap!”

That’s quite a challenge —especially if it can’t be done. But at
Coors Porcelain Company, there’s always somebody
around who says, “Let’s do it, anyhow.”
The customer wantlji a special, metallized
ceramic part—more than a million-a year—to be used in an
electronic assembly. He wanted { ef rst shipmentin 10 to 12 weeks.
- Furthermore — and here was the real pinch—the G
customer was dictating a very low cost.

is the kin ’L
of challenge we
like to sink our teeth
intoatC
~ Porcelain‘Company.
i Proi'ems that force

us to create new technology,
new processes for new or
improved ceramic products — at competitive prices.
Go ahead. Give us a challenge. Chances are we’ll accept it—
even if it’s something that
“can’tbe done.”

ﬁ§ |

Coors Porcelain Company%

600 Ninth Street/Golden, Colorado 80401/ (303) 279-6565/ Telex 45-593
CER

hhTh[’mTﬂﬂ
ﬁ efelslelelele)e)

CERAMICS
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Programmable calculator
announced for consumers

The first programmable consum-
er calculator—it lists for $29.95—
can store and execute a sequence
of 10 program steps. The 2290, de-
veloped by Litronix, Cupertino, CA,
simplifies calculations wherever a
repetitive sequence of steps is in-
volved, such as in figuring markups
or discounts on store inventory, or
in calculating the prices and total
of a string of purchases with the
sales tax included. It is also suit-
able for solving math problems
such as the sum of squares and the
value of a string of parallel resist-
ances.

“The calculator remembers a se-
quence of function-key operations
up to a total of 10,” says George E.
Smith, Litronix vice president of
R & D. “This includes any se-
quence of plus-equals (+ =);
minus-equals (— =); multiply
(x); divide (=+); percent (%);
add to memory (M+); subtract
from memory (M —); and recall
memory (RM). Clear memory
(CM) cannot be used in a program,
but this function is programmed
by depressing recall-memory
twice.”

Smith points out that the $29.95
calculator ($39.95 in the recharge-
able version) does not have exotic
programming and branching as the
high-priced programmable scien-
tific machines do. But he notes
that the user can store a program
and repeat it without having to
remember the particular key oper-
ations initially required.

To insert a program in the
2290, the display and memory are
first cleared. To instruct the ma-
chine to store the program, a
“learn” (L) key is pressed. The
sequence of data and function keys
is then pressed in the proper or-
der until the program sequence is
finished, at which point a ‘“stop”
or S key is pushed. To execute a
program, the numerical data are
entered and an “execute” key (E)

ELECTRONIC DESIGN 2, January 19, 1976

Consumer calculator can store and
execute 10 program steps.

is operated in the proper sequence.
For example, the program to
calculate the prices of a number of
items, including a 6% sales tax

on each, involves the following:
Key pressed Display

Clear display C/ON 0.
Clear memory CM 0.
Enter tax (%) 6 6
Add to memory M+ 6.
Learn program L 6.
Enter item price ($§) 10 10
Multiply X 10.
Recall tax from

memory RM 6.
Times percent % .6
Answer ($) += 10.6
Stop program S 10.6

From this point on sales tax
computations are made simply by
entering any article price and
pressing the execute (E) key,
which then displays the price-plus-
sales-tax total.

“The 2290 is part of a new
Litronix calculator family with
two full memories,” says Smith.
“In the 2290 we use one of those
memories to store the 10 program
steps.”

While no square-root key ap-
pears, Smith says the chip has
been designed to give that func-
tion in a nonorthodox manner.
For example, to obtain a square
root, the number is entered fol-
lowed by depressing the divide-by
and plus-equal keys.

The LED display on the 2290 is

unusually bright because each digit
draws 150 mA instead of the usual
100, Smith says. Battery life with
alkaline dry cells is 18 hours.

The 2290 also has standard four-
function Litronix consumer-calcu-
lator features with a four-key ac-
cumulating memory, and the usual
constant K. A significant battery-
saving feature of the line is that
the calculator automatically turns
itself off after 12 minutes without
an entry.

CIRCLE NO. 318

Cheap sun power by '85
is Government’s aim

By 1985 the Government hopes
to get electrical energy from the
sun nearly as cheaply as the pro-
jected cost for electricity from con-
ventional plants at the same time.

Specifically, the Energy Re-
search and Development Adminis-
tration, which is responsible for
achieving this goal, hopes to es-
tablish an industrial capacity that
can produce solar photovoltaic ar-
rays with an annual total output
of 500 MW of electricity at a sales
price for solar panels of less than
$500 per peak kW.

Present photovoltaic systems
using single-crystal silicon cells
produce electricity at a solar cell
array cost of about $20,000 to
$25,000 per peak kW. It takes
about 10 m? of cell area to produce
a single kW at peak output.

In addition to bringing cost
down by finding new materials and
production techniques, further cuts
should come from mass produc-
tion. Today’s market for solar cells
is estimated to be about 100 kW
annually. The projected market for
1985, according to an ERDA
spokesman, is 500,000 kW a year.

Sandia Laboratories, Albuquer-
que, NM, is responsible for sys-
tems engineering and analysis and
for developing tracking and con-
centrator systems for ERDA’s Na-
tional Photovoltaic Conversion
Program.

Jet Propulsion Laboratories,
Pasadena, CA, is overseeeing a
concerted effort to develop a low-
cost silicon solar array, and the
NASA-Lewis Research Center,
Cleveland, OH, will carry out tests
and provide standards.

Working competitively on con-
ceptual designs of photovoltaic sys-
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tems are General Electric, West-
inghouse and Spectra-Labs. Prog-
ress is purposely not publicized in
an attempt to prevent premature
sharing of information.

JPL’s pursuit of low-cost solar
cells is being carried out by 16
companies and is divided into four
categories:

m Production of low-cost solar-
_grade silicon.

m Economical production of sili-
con in large sheets suitable for use
in solar cells.

m Development of economic en-
capsulation materials and tech-
niques for array lifetimes greater
than 20 years.

® Development of automated
processes and facilities for the low-
cost production arrays.

“Soon,” an ERDA spokesman
says, ‘“we expect to sign contracts
for procurement of array modules,
which means putting together the
results of the four efforts of JPL’s
supervisory work.”

The photovoltaic program will
also offer work in other areas:
systems engineering and analysis,
test and applications, R&D on ma-
terials and devices other than
single crystal silicon, concentrator

systems, and storage and power
conditioning.
Particular emphasis will be

placed on further development of
techniques for the continuous
drawing of silicon ribbon.

One of Sandia’s tasks is to de-
velop alternatives to fixed, flat-
plate photovoltaic arrays that
simply face the sun but neither
track it nor focus the sun’s rays
through the use of curved reflec-
tors or other devices—a technique
that increases electrical output.

In this task, a number of optical
systems for concentrating sunlight
into solar cells will be explored, as
well as methods of designing solar
cells to operate efficiently under
high illumination at high tempera-
tures. The heat generated by con-
centrated sunlight is a particularly
serious problem, since the solar
cells work most efficiently at low
temperatures.

“Whether our final results will
indicate that photovoltaic systems
can be used efficiently to generate
electricity for an entire city re-
mains to be seen,” says Dr. Mor-
ton B. Prince, Chief of ERDA’s
Photovoltaic Branch. “We should
know more in three to five

22
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Desert laser system
detects earth tremors

Detecting and identifying earth
tremors caused by nuclear explo-
sions or by earthquakes is possible
using a special mile-long Sandia
Laboratories’ laser-interferometer
system, set up in the desert near
Albuquerque, NM.

The system detects seismic
strains in the earth by measuring
the changes in the distance be-
tween two granite piers located at
the opposite ends of an evacuated
pipe through which a helium-neon
laser beam makes a round trip.
This laser-strain seismometer can
measure movements of a few
micro-inches between the granite
piers.

The unusually broad bandwidth
of the laser seismometer—up to 10
Hz—is useful in “fingerprinting”
the differences between the sources
of the seismic tremors. The earth
movement in New Mexico due to
variations in tidal pressures around
the world is easily seen and dis-
played.

The system can detect move-
ments as small as one-eighth the
wavelength of the 632.8-nm helium-
neon laser radiation. The laser uses
a temperature-controlled Fabry-
Perot interferometer cavity to
stabilize its radiation. The laser
system is located in a tempera-
ture-controlled room at one end of
the pipe.

The laser beam is sent through
the pipe to the far end, where a
mirror bounces the beam back
through the pipe to beat against
itself in a separate interferometer
setup.

Vacuum-pumping stations are lo-
cated at three points along the
pipe to maintain an internal pres-
sure of about 10-* Torr. Windows
in the ends of the pipe are 1-1/2-
inches thick to minimize optical
distortion caused by the difference
in pressure between the vacuum
and the atmosphere.

DEC introduces new
mainframe computer

A large-scale general-purpose
mainframe computer known as the

Decsystem-20 was unveiled this
week by Digital Equipment Corp.,
Marlboro, MA.

By integrating the central-pro-
cessing-unit, the core memory, and
the controllers into a single func-
tioning unit, Digital’s engineers
have managed to compress the new
computer’s entire hardware into a
maximum of only three bays, ac-
cording to a company spokesman.
This number is compared with ap-
proximately 10 to 20 bays required
by the system’s predecessor, Dec-
system-10.

Described as a machine that
bridges the gap between the world
of the large-scale computer and
that of the minicomputer, the new
system can be operated from a
single console or from one of up
to 64 time-shared terminals.

Despite its relatively small size
and low cost (selling price is re-
ported to be in the $300,000 to
$350,000 range) the system will
provide many of the functions of
a large-scale computer, the DEC
spokesman said. These features in-
clude multistream batch process-
ing, virtual memory, demand pag-
ing, data-base management, and a
business instruction set.

Navy builds compact MJ
energy storage system

Scientists at the Naval Research
Laboratory, Washington, DC, have
developed a high-speed flywheel
energy-storage system in which
enough electrical energy can be
stored to power lasers, electron-
beam generators and high-energy-
density plasma generators used in
thermonuclear reactor research.

The system occupies a hundredth
the space of a conventional capaci-
tor bank, which normally powers
such equipment.

Electrical energy is extracted
from the flywheel by applying a
magnetic field parallel to the axis
of the wheels. A radial current is
generated which charges a storage
inductor. The electrical energy is
rapidly transferred to a load by
opening the inductive circuit.

Currently operating at a level of
about 1 MJ, the system will eventu-
ally be capable of transferring
about 5 MJs to a load in 500 us,
which represents a pulsed-power
output of 10 GW.
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switches

can’t be wrong.
Theoretically

we could ship you
500,000,000
thumbwheel switches
without duplicating
any one.

If you need

any thumbwheel switch
you can probably find it

among that 500,000,000.

Our four big sellers are:
Stripswitch.

PC board mounted
with coded outputs,
less than $2.

Series 1776.

Standard miniature,
general purpose,

low price.

Series 1976.
Miniature slimline,
same features as 1776,
also low price.

Series 2000.

Full size,

general purpose,

low price.

Hue
hundred

million
thumbwheel

Stripswitch 1776 1976

Believe it or not,

those four switches

give us the broadest line

of industrial thumbwheel switches
of any company

in the world.

Send for

our free Switch Products Guide.
We've got your switch.

EECO

SWITCHES/READERS/PACKAGING

1441 East Chestnut Avenue, Santa Ana, California 92701
Phone 714/835-6000

Also stocked and serviced in North America by G. S. Marshall, Hall- Mark, Schweber, R-A-E, Zentronics.

INFORMATION RETRIEVAL NUMBER 22
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This display makes oscilloscope
timing measurements easier,
faster and more accurate.

Main sweep has two
intensified zones.

Two intensified zones
on the main sweep
correspond to the two
expanded, delayed
sweeps shown below.
They are quickly and
independently posi-
tioned to provide a
visual approximation
of the A time mea-
surement.

Sweep rates
displayed digitally.

Digital crt readout dis-
plays both sweep
rates for measurement
ease and convenient
photographic docu-
mentation. To the left
is the main sweep rate
and to the right is the
sweep rate for the two
alternate (or delayed)
sweeps.

Two expanded
sweeps.

Both intensified zones
are expanded at a
faster rate for better
resolution and are
swept alternately with
the main sweep trace
for a complete, power-
ful measurement dis-
play. A time accuracy
is enhanced by super-
imposing one trace
over the other, yet

Time difference is computed and
displayed digitally.

The time difference (A time) between
each of delayed sweeps (or intensified
they can be vertically zones) is digitally computed and dis-
separated for inde- played directly on the crt for swift and
pendent analysis. convenient measurement. When similar
points on each of the alternate delayed
traces are aligned, the A time readout
gives you a highly accurate measure-
ment of the time between the points.

CRT display, photographed on a 7904 oscilloscope, shown full size.

Fill out and mail to: Tektronix, Inc., P.O. Box 500, Beaverton, OR 97077

Please send me Name Position
[ The new 7B80-Series brochure Company Mail Sta
[0 A time measurement application
notes. Address
[ A catalog of 7000-Series oscillo- : 3
scope mainframes and plug-ins. City State Zip
[ Please have a Tektronix Field Engineer Phone ( )

contact me about a demonstration.
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Only these new plug-in time bases

make it possible.

Triggering.

Peak-to-peak automatic trig-
gering offers a continuously
triggered display regardless
of changes in signal ampli-
tude or frequency. Trigger
bandwidth is 400 MHz with
trigger sensitivity at least
250 mV.

SLOPE  tmgD
LEVEL

Controls position both
intensified zones.

DELAY TIME positions
the first intensified
zone. A TIME posi-
tions the second in-
tensified zone relative
to the first. The A de-
lay time value — the
time between the two
intensified zones — is
presented digitally on
the crt.

DISPLAY MODE
_IN_ TIME BASE

TEKTRONIX +.

Alternate traces can
be separated.

READY

n Trigger holdoff
adjustable.

Variable trigger hold-
off allows you to ob-
tain stable displays on
complex signals like
digital data trains.

TRIGGERING

COUPUING  SOURCE
AC INT

AUTO AC LF REJ LINE

NORM  AC WF REJ EXT

7B80 sweep rates.
The alternate (de-
layed) sweeps can be
set to any rate up to
1 ns/division on the
7B80. Naturally, other
7000 Series time bases
with different perform-
ance features can be
used with the 7B85 to
make A time delay
measurements.

Optional X-Y mode.

TRACE SEPARATION
activates the A delay
time mode and permits
the two delayed traces

7B85 sweep rates.

Sweep rate for the main
sweep can be set from 1
ns/division to 5 s/division.

For phase relationship
measurements, an op-
tional X-Y mode routes
the X (horizontal) sig-
nal from an oscillo-

to be vertically posi-
tioned with respect to
each other for your
most convenient dis-

play.

scope vertical ampli-
fier to the horizontal
sweep unit without
changing input probes.

Here's how to get more information

Your nearby Tektronix Field Engineer will be happy to show you
how these new time bases combine with a 7000-Series oscilloscope
mainframe and other 7000-Series plug-in instrumentation to fit

your measurement needs. Just call your local Tektronix Field Office
or send the coupon to Tektronix, Inc., P.O. Box 500, Beaverton, OR
97077. In Europe, Tektronix Limited, P.O. Box 36, St. Peter Port,
Guernsey, Channel Islands.

The 7000 Series...more than an oscilloscope
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Home TV to double as terminal,
information and game center

The home television receiver is
taking on a more important role.
Although intended originally only
to receive broadcasted TV pro-
grams, the set is being eyed for
such applications as these:

m An information service,
whereby up to 100 pages of infor-
mation are available at the touch
of a button.

m Recreation, with improved
and cheaper electronic games using
the picture tube for a display.

= A home computer terminal,
with the user simply plugging in a
typewriter keyboard that has some
extra electronic circuitry.

The most dramatic new develop-
ment is a system that can give
headlines, local and national news,
stock market reports, sports scores,
weather and a variety of other in-
formation in both alphanumeric
and graphic form.

The new system is known both
as CEEFAX (for seeing facts) and
ORACLE (for optional reception of
announcement by coded line elec-
tronics). It was developed in a
joint effort in Britain by the BBC
and the Independent Broadcasting
Authority. Conceived in 1972, the
information service is now part of
BBC(C’s regular TV programming.

Between the lines

Operation of the CEEFAX/
ORACLE system is based on the
fact that several lines in the TV
signal carry no video information.
These are lines that occur during
the field blanking interval.

According to James Redmond,
BBC’s director of engineering, in-

Jules Gilder
Contributing Editor
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Updated information is being entered into the CEEFAX system via computer
terminal (upper left), while a TV monitor shows a weather map that is being
transmitted (lower right).

formation transmitted as a series
of coded pulses is carried by two
of these normally invisible lines in
each TV field. Two fields are inter-
laced to form one picture.

Television engineers have for
yvears used these TV lines to trans-
mit information on picture quality
and to identify the source of a
transmitted program in central
control rooms.

In the CEEFAX system, which
is based on a television picture
composed of 625 lines (in contrast
with the 525-line system in the
United States), the extra informa-
tion is added to the 17th and 18th
lines of the first TV field and the
330th and 331st lines of the second
TV field.

The time it takes to scan one
line in a 625-line system is 64 us.
Of that, 12 us are used for syn-
chronization and line blanking.

The remaining 52 us are normally
used to transmit the picture signal.
But instead of sending a picture
signal, engineers at the BBC de-
cided to break this 52-us period up
into 45 equal segments, each of
which would contain one 8-bit word
of data. Only 40 data words are
needed to transmit the information
to be displayed. The remaining
five words are for synchronization
and row identification.

The system uses an NRZ (non-
return to zero) format to transmit
data. The advantage is that this
minimizes the bandwidth required,
because it also minimizes the num-
ber of pulse transitions encounter-
ed. For example, if several bits
that have the logic value ONE
are transmitted one after the other,
the voltage simply stays at the
high level for the required number
of bit periods instead of producing
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TI's New TMS 4051
The fully TTL compatible 4K RAM

in the 18 -pin space saver package

Available now in the 18-pin space-
saver package: A fully TTL compat-
ible 4K RAM. In addition to the high
board density achievable with the
compact 18-pin package, board space
is also minimized because the TMS
4051 is fully TTL compatible and
fewer parts are necessary. Fewer
parts, less wiring, and a smaller PC
board mean the TMS 4051 will save
you money.

Easiest 4K dynamic RAM to use.

The TMS 4051 is fully compatible
and will plug directly into your
Series 74 TTL system. No longeris a
high voltage clock driver needed to
interface from TTL to MOS. All
TMS 4051 inputs (including the sin-
gle clock) and output interface di-
rectly with TTL.

Reduce parts. Save PC board space.
In addition to eliminating the need

| enons
430ns

470ns
430ns
400 ns

for clock driver ICs, the TMS 4051
requires no external address multi-
plexers or address registers. The on-
chip address registers provide full
direct addressing eliminating sys-
tem timing headaches. The TMS
4051’s common data I/O eliminates
the need for an external I/O multi-
plexer making it ideal for bus-
oriented and microprocessor based
systems. And the space saver pack-
age alone yields as much as 30%
board savings over 22-pin 4K RAMs.

Availability is now.

TMS 4051 adds to TI’s pioneering
experience and volume production
of 4K RAMs. TMS 4051 uses the
same proven single transistor cell
design as TI’s popular TMS 4030
and 4060. Result: High density.
High yield. Lower cost to you. The
TMS 4051 is available in 300 mil wide
18-pin plastic and ceramic packages.
Proven reliability.

The TMS 4051 uses TI's reliable
N-channel silicon gate process, the
same as TI’s other RAMs. And TI
has proven field reliability.

For a 24-page reliability report of
TI’'s 4K RAM family or a data sheet,
write on your letter- o
head to: Texas Instru-

ments Incorporated U
P.O. Box 5012, M/S 308,

Dallas, Texas 75222.

TEXAS INSTRUMENTS

)1975 Texas Instruments Incorporated

INCORPORATED

83090




a pulse for each bit.

The reduction in bandwidth,
however, comes at a price. The re-
ceiving system must provide its
own clock, because with the NRZ
coding, there is no built-in clock
in the signal when several bits with
the same state follow one another.
The frequency of the receiving sys-
tem clock is 444 times the line scan
frequency, or 6.9375 MHz. This is
also the bit rate of the data
received.

In operation, a subscriber to the
CEEFAX/ORACLE system pushes
one of two buttons on a hand-held,
calculator-like keyboard to select
either normal viewing or CEE-
FAX. If the CEEFAX viewing is
chosen, the picture that would
normally been seen on the channel
the set is tuned to is blanked out
and the CEEFAX data are display-
ed instead.

To choose a particular page, a
user merely punches in the number
of the page he is interested in.
Different pages are used for dif-
ferent subjects.

A page of information on the
CEEFAX/ORACLE system con-
sists of 24 lines of information,
each containing 40 characters.
Since there are only two lines
available per field, and there are
50 fields per second (with a 625-
line system), it takes 0.24 s to
transmit a full page of 24 lines.

Once a page has been selected,
the 960 words of digital data that
make up the 40-by-24 character
array are entered into a random
access memory. The RAM allows
the page of data selected to stay
on the TV screen until a new page
is selected, or the Normal Viewing
button is pushed.

BBC’s Redmond notes that a
100-page magazine, containing be-
tween 150 and 200 words on each
page, can be serially transmitted in
about 25 s. Thus the average ac-
cess time to any particular page
is 12,5 s. Each television channel
is capable of carrying up to eight
magazines.

Special decoder needed

The major obstacle preventing
widespread adoption and use of the
CEEFAX/ORACLE system at
present is a lack of decoders to
process the received signal. There
are only about 200 TV receivers in
Britain equipped to receive the
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special signal. But British TV
manufacturers are busy developing
decoders for their top-of-the-line
sets, while other manufacturers
are looking at the add-on market
for already existing sets.

Texas Instruments Ltd. of Bed-
ford, England, has developed a de-
coding module that it calls Tifax.
The decoder, which should be go-
ing into production by the first
quarter of 1976, will initially cost
TV makers about $100 each. A TI
spokesman notes, however, that as
production increases, the price of
the decoder could drop to about
$20. The company sees this coming
sometime in 1978.

The Tifax decoder is on a 4-by-
6-in. PC board and is designed for
use in new TV sets. It requires
only a composite video signal, a
line pulse feed for synchronization
and a 5-V power supply. The signal
and blanking outputs it provides
can be easily connected to a cas-
code video output stage.

An external adapter that could
be connected to already existing
sets would cost considerably more,
because it would need a separate
tuner, i-f strip modulator.

New interest in TV games

Ever since Magnavox introduced
its Odyssey TV game in 1972,
consumers have been interested in
add-on devices for their TVs. But
at a cost of around $100 for these
games, there has been no wide-
spread acceptance.

However with the potential low
price of large-volume LSI circuits,
game prices are now dropping and
with manufacturers looking for
new consumer markets as large as
the calculator one, much design
effort is underway on TV games.
One result is a new game under
the trade name “Novus,” from
National Semiconductor’s Consum-
er Products Division, Santa Clara,
CA. This unit provides three
games not only with sound, but in
color, and is reported to use an
LSI chip with metal-gate p-chan-
nel MOS. The game, which can also
be used on black and white sets,
attaches to the antenna terminals
of the television receiver.

National’s unit is expected to sell
at from $75 to $100. It will be in-
troduced at this year’s summer
Consumer Electronics Show.

Atari Inc. of Los Gatos, CA, one

of the earliest entrants into the
electronic-game competition, is cur-
rently marketing ‘“Pong,” a home-
TV table-tennis game. “Pong” uses
a MOS chip in place of hard-
wired circuitry.

Other developments for the TV
sportsman come from Magnavox.
The original Odyssey 100 featured
two games, hockey and tennis. Cur-
rent versions allow the players to
vary the speed of the ball and to
apply “English” to it. In addition,
the sound of the ball or puck’s re-
bound is heard.

The newer Odyssey 200 adds
handball to the original two games
and includes a switch so that either
two or four individuals can play.
Electronic scoring, displayed on
the screen, is also provided in the
newer model.

TV becomes terminal

By hooking up a TV typewriter
to a television set, the user can
convert it to a computer terminal.
TV typewriters come as assembled
units, but they are also available in
kit form. An example is the CT-
1024 from Southwest Technical
Products Corp., San Antonio, TX.

The CT-1024 has a ROM that
generates ASCII characters and 1
k of memory to store information
for display on the TV screen. The
input is an ASCII keyboard, and
the output is connected to the TV’s
amplifier by a 75-Q coaxial cable.
Some TV typewriters are connect-
ed to the television receiver
through the antenna terminal.

According to Dan Meyer, presi-
dent of Southwest, the CT-1024 can
display a page of information, con-
sisting of 16 lines of 32 characters
each. The unit’s memory can store
up to two pages of information, or
1024 characters.

The CT-1024 also comes with an
optional cassette recorder adaptor,
so that information can be entered
on or retrieved from standard
cassette tapes, thereby providing
virtually unlimited storage.

Like the electronic games, the
CT-1024 is designed to be used on
an unoccupied TV channel. How-
ever, it is possible to hook it up
for titling on standard TV pic-
tures.

The complete computer unit
ranges in price from $200 to $300,
depending on options. mm
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Amphenol wants to
break up your marriage.

You and your
SMA supplier —
maybe you've
been a twosome
long enough.

4

BUNKER
RAMO

Now there’s an alternative — Amphenol. You can’t get better SMA
connectors than Amphenol’s. Ours operate at all microwave frequencies
up to 25 GHz. RF performance and mechanical integrity comply with
MIL-C-39012. They're easy to assemble with either crimp or solder
connections. And our quality will give you a change of heart: all shell
and body parts are gold-plated stainless steel. The center contact is gold-
plated beryllium-copper. The dielectric is solid TFE, making Amphenol
SMA’s completely interchangeable with your present source.

Our price will make you want to change partners. When you hear our
price, you'll know our SMA's are the best value around. So ask
for a quote.

There’s a big selection of popular types. Including styles for cable
mounting, flange and bulkhead mounting, and stripline mounting. We
also offer between-series adapters.

And our SMA’s are available. Wherever you are. Your Amphenol
Industrial Distributor can fix you up with the SMA connectors you need,
by giving you fast off-the-shelf service. He’s close to you (there are over
sixty Amphenol Industrial Distributors — nationwide). Give him aring
(on the phone, not the finger). Or for more information, write or call us:
Amphenol RF Division, 33 East Franklin Street, Danbury, Connecticut
06810. (203) 743-9272.

IIM7en you can comnect it
and forget it...that’s quality.

AMPHENOL

INNEMDAMATIAN DETDIEVVAL NIIMBRBECD Y0




NEWS

Cathodochromic CRT stores image

indefinitely, erases easily

A major advance in both direct
view and projection cathodochromic
CRT technology has been announc-
ed by MIT. It holds two patents—
and has filed for three more—on
cathodochromic cathode ray tubes
(CCRTs), whose advantages are
said to surpass all other CCRT
devices.

The tubes were invented at the
Massachusetts Institute of Tech-
noly by Dr. Lee T. Todd, Jr.
with the assistance of Eugene F.
Farrell and Dr. Arthur Linz. Todd
says that once a message is writ-
ten on a CCRT, it is almost perma-
nent. Erasure is accomplished by
heating the material to approxi-
mately 300 C.

Since World War II, engineers
have sought to develop a CRT that
would store or retain its display
indefinitely, have sufficiently high
resolution to allow printed matter
to be shown, have enough bright-
ness and contrast to operate in high
ambient light (such as sunlight)—
and yet not require continuous
power.

According to Todd, now on the
faculty of the University of Ken-
tucky, the new CCRT achieves
these goals by use of a material
that can be easily erased—an oxi-
dized variation of bromine-soda-
lite and an overlapping electron-
beam erase technique.

The MIT direct-view tube is
built with only one electron gun
and with screen material settled
directly on the inside faceplate of
the CRT envelope. Information is
written by exposing the image
screen with a 500 wA, 20-kV elec-
tron beam that provides an energy
density of about 0.3 joule/sq. em.

John F. Mason
Associate Editor
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TRANSPARENT CONDUCTING COATING

CATHODOCHROMIC SCREEN

GLASS ENVELOPE

B

\ CIRCULAR LAMP

AQUADAG COATING

ELECTRON GUN

MIT’s transmission cathodochromic CRT stores indefinitely an image inscribed
by electron beam. Heating the material on the screen erases it in one second.

The excitation changes the color of
the material from white to purple.

Coloration results from the for-
mation of F centers, which cause
an absorption band at approximate-
ly 5550 A. While a portion of the
induced coloration may be erased
by irradiation with visible light,
the remaining coloration can be
erased only by heating the material
to approximately 300 C. In this
tube, erasure is obtained by in-
creasing the electron beam expo-
sure to about 1 joule/sq. cm. To
give complete erasure, overlapping
horizontal lines are raster scanned.

Airport displays waste power

Phosphor television screens used
in home TV units, and at airports
to display departures and arrivals,
require continuous power; the elec-
tron beam must scan the image 30
times a second, which represents a
tremendous power waste for dis-
plays such as those at airports that
may not change for 10 minutes or

more at a stretch.

Cathodochromic CRTs employing
electron-beam erase and operating
in the thermal-erase mode offer a
number of advantages over the
usual phosphor displays, according
to Todd:

m They provide flicker-free dis-
play, with inherent memory that
doesn’t need refreshing.

m Selective erase—a small por-
tion of a display can be erased.

m The screen accepts rewriting
immediately after erasures.

® The high resolution capability
(100 to 200 lines/inch) allows the
viewing of typed documents with
fine print, on a screen, 9 inches by
12 inches or smaller.

m Hard copies of the displayed
information can be obtained easily
using normal photocopying tech-
niques because the image doesn’t
fade in bright light.

m The gray-scale capability per-
mits viewing of many types of in-
formation not possible on bistable
displays.
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INTRODUCING THE FLUKE

SUMMA I SERIES
DATA LOGGERS

The first data logger with full
“microprocessor power’...As the
leading manufacturer of digital
voltmeters, Fluke is the industry’s
greatest expert on low level
analog measurements.

Because Fluke is an innovator
in the use of microprocessors in
instrumentation, our new Summa ||
Series data loggers offer maximum
“microprocessor power.'

Top of the line is the Summa Il
Model 2240A. Scan 1 to 1,000
inputs, up to 60 in the mainframe
with resolution to 1 microvolt
and 0.1°.

Wide dynamic range (40,000
counts) and high resolution allow
the user to scan faster and more
economically over a greater variety
of inputs.

Keyboard entry allows the user
to program range, function, skip,
alarm limits, time interval and
fixed data from the front panel.
Skip an open channel or an unused
channel without disabling the
entire block of channels. The data
logger has several alarm scan
modes which make it ideally suited
to process monitoring.

Scan intervals are keyboard
selectable from 1 second to 24
hours—that's 86,400 possible
intervals in all. And the first interval
can be different from the remaining

intervals. Program the Summa |1
2240A to begin automatically
scanning any time you like. The
keyboard programmable 9-digit
calendar clock has resolution to
1 second.

Better Specs Across-the-Board

Because we didn't simply
update an old product, but made the
microprocessor the basis for an
integral design, Summa |l data
loggers are many ways better. The
Summa |l Series reads all common
thermocouple types better and
more accurately. The LS| micro-
processor lets us drastically reduce
the number of IC's, lowering
power consumption, thus elim-
inating the need for fans and
vastly improving reliability.
Wide Choice of Options

Options include alarms,
program memory expansion, mag
and paper tape, teletype and
RS232C interfaces, digital input
and thermocouple conditioning.

..

Standard features on the Summa Il
2240A include 6 digits of fixed
data, complete program printout,
and program storage good for more
than five years.

An Outstanding Value

At $4295%the Summa Il 2240A
is the most complete data logger in
a single box on the market. And it's
backed by the Fluke reputation for
quality and dependability that is
recognized throughout the world.
Other models in Fluke's Summa Il
Series start at $2865*

For data out today, dial our
toll-free number, 800-426-0361.

FLUKE & “USA only

John Fluke Mfg. Co., Inc.
P.O. Box 43210
Mountlake Terrace, WA 98043

EEER (i ) 2240A DATALOGGER ]
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m The display is generally a dark
image on a white background
rather than the light-on-dark of
most phosphor-storage scopes.

Both writing and erasing rates
are slower than those of standard
phosphor displays, but there are a
number of applications that can
tolerate these slower speeds—docu-
ment retrieval, airport flight sched-
ule displays, signature verification,
electronic mail, and numerous
medical applications, Todd says.
Slower data rates are also com-
patible with transmission over tele-
phone and radio communications
channels, and make possible re-
mote terminals in homes, offices,
and motor vehicles without exten-
sive transmission and receiving
systems.

A cathodochromic CRT develop-
ed and abandoned by RCA, Prince-
ton, NJ, used resistive heating to
erase. With this technique, soda-
lite powder is settled on a thin
mica substrate coated with a trans-
parent conductive layer and sup-
ported slightly behind the face-
plate. Information is written on
the screen with the electron beam
and erased by passing a current
through the transparent heater.
Erasure takes about two seconds
for a 3-inch by 3-inch substrate.

A storage tube being produced
by Thomas Electronics, Wayne,
NJ, uses potassium chloride for an
image screen deposited on a thin
mica sheet or other substrate sus-
pended slightly behind the face-
plate.

Writing is achieved by directly
exposing the image-screen material
with a low-current electron beam.
Erasure is accomplished by heat-
ing the screen structure with a
heating element located near the
screen, within the CCRT envelope.

Todd studied two types of direct-
view CCRTSs, reflective and trans-
mission tubes, before deciding
which design to develop further.

Reflective tubes use a thin layer
of aluminum on the back of the
image screen that serves as a por-
tion of the anode. The image is
read using light reflected from the
screen. Transmission CCRTs em-
ploy a transparent conductive layer
on the faceplate that allows the
image to be read by passing light
through the screen. The light is
modulated by the information on
the screen.
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Dr. Lee T. Todd., Jr., inventor of
MIT’s CCRT tube, shows the selec-
tive erase capability of a projection
tube display.

Todd found the electron beam
erase technique was severely limit-
ed in reflective CCRTs due to the
evaporation of the aluminum anode
caused by the heat of the electron
beam during erase. However, with
a transmission CCRT, over 5000
write-erase cycles were performed
with no deterioration.

There are pros and cons for all
CCRT tubes considered, Todd says.
The RCA CCRT offered two advan-
tages over the direct-view MIT
transmission CCRT. First, the
erase time per frame was approxi-
mately three times faster than for
the MIT tube with the same view-
ing area. This advantage was di-
minished, however, because the
substrate had to cool slightly be-
fore rewriting. Second, a display
system using the RCA tube could
provide high resolution images
without off-axis focus-correction
circuity. (Off-axis focus is neces-
sary in the MIT tube for the erase
technique to work properly.)

On the other hand, the RCA
tube was more fragile, more dif-
ficult to produce and thus more ex-
pensive, Todd says. It did not pro-
vide selective erase, and its screen
size was difficult to increase be-
cause of the thinness of the sub-
strate.

He says the MIT tube is the
most inexpensive direct view CCRT
operating in the thermal-erase
mode: the cost of parts to fabri-
cate a five-inch-diameter tube is
less than $50, even when the parts
are bought as single items rather
than in quantity.

Additional applications are en-
visioned due to a new class of
luminescent display materials that
are cathodochromic and can be

viewed in both bright ambient
light and in low ambient light
when exposed to ultraviolet excita-
tion. These materials are ger-
manium-doped bromine-sodalite
powders.

Writing on the Iluminescent
CCRTs is done with an electron
beam. In high ambient light the
image appears in purple on white,
as with usual CCRT displays. In
low ambient light the entire screen
is exposed to ultraviolet light,
which causes the uncolored portion
to luminesce while the colored areas
do not; the image appears as black
on green.

Luminescent CCRTs are ideal
for applications in which high
resolution and high contrast are
desirable, or when storage displays
are needed for both high and low
ambient light, such as in aircraft,
in motor vehicles and on board
ships, Todd says.

The erase time for Todd’s direct
view CCRT is approximately six
seconds for a 3-inch by 3-inch im-
age screen. For larger screens the
erase time takes somewhat longer.

Projection model on the way

Todd is now developing a pro-
jection CCRT that will permit the
use of a 1-inch by 1-1/2-inch image
screen that can be enlarged to an
8-1/2-inch by 11-inch display while
providing high resolution and high
contrast at a distance of about
one foot.

Since the size of the image
screen is reduced, a much shorter
erase time is possible.

The projection system, which is
based on a variation of a projec-
tion tube made by the Advent
Corp. of Cambridge, MA, uses a
mirror to reflect and project the
image from the interior face of the
CCRT screen. The image is writ-
ten in a low-current, high-resolution
mode and erased in a high-current,
large, beamwidth mode.

With the system an 8-1/2-inch
by 11-inch printed document, for
example, can be presented in about
five seconds and erased in one sec-
ond. Hard copy can be easily ob-
tained by allowing the projected
image to fall on a piece of photo-
sensitive copying paper.

Large displays for use in com-
mand and control and business
presentations can be made by using
larger projection CCRTs. um
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Dale’s new 3/8"
single turn is P
competitive...and then some\ ,

Ift will pay you to compare Dale’s new 100 COMPARE...
Series with the 3" singleturncermetyou’'re 1% CRV » 0.5 Watt at 85°C
now using. By any standard: performance, :
price or delivery, you'll find Dale equal or * 10% tolerance on all values (102 to 2 Meg)

better than the model you're now using. + 100 PPM Max. Temperature Coefficient
Dale’s 100 Series givesyou afully-sealed, * Adjustability: Voltage ratio = .05%
immersion-proof model that adjusts quickly Resistance = .10%

and stays there. Solid, positive stops pre- « Choice of 8 styles:
vent damage. Higher full-power ‘*Bperating 2 toﬂ adjust
temperature gives you more room to derate j

for extra stability. magaist g
Compare. We're willing to be your sec- 3 side adjyst’
ond source...but we're ready to be No.1. models

DALE ELECTRONICS, INC.
1300 28th Avenue, Columbus, Nebraska 68601 |
A subsidiary of the Lionel Corporation
In Canada: Dale Electronics Canada Lt -
In Europe: Dale Electronics GmbH i
8 Munchen 60, Falkweg 51, West Germa
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...A SECOND
SOURCE FOR

Molded
Wire-Wound Resistors

..AS LOW AS 5C EAaCH!

“SPECIALS” AVAILABLE

A VALUES AS LOW
AS .01 OHMS!

/A TCs AS LOW AS
10 PPM!

/A TOLERANCES AS
LOW AS 1%!

Send For New ‘76 Catalog Or
Call our Hotline For Name
Of Your Local Representative
Or Stocking Distributor.

(603) 627-3831

AMF
RCL Electronics

195 McGregor Street
Manchester, N.H. 03102
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NEWS

First flight tests planned
of full fiber-optic interface

Sometime this month the Navy
will begin flight testing the first
complete fiber-optic system—an in-
terface for data communications.
Previous airborne tests of fiber
optics were restricted to small
subsystems.

Developed by IBM Federal Sys-
tems in Owego, NY, the optical
cabling system will be installed at
the Naval Weapons Center, China
Lake, CA, in a tactical computer
aboard an A-T7 attack aircraft. The
IBM interface will allow data sig-
nals to be transmitted to the com-
puter peripherals through fiber-
optic cables rather than copper
conductors.

The advantages of converting
were described by Commander
John Ellis, project manager of the
ALOFT (airborne light optical
fiber technology) program at the
Naval Electronics Laboratory Cen-
ter, San Diego. These include a
reduction of 21 to 1 in the weight
of point-to-point cabling, as well as
increased immunity to electromag-
netic pulse interference.

The weight reduction was ac-
tually developed in two steps. Ini-
tially in the design program, 115
selected computer signals were
time-division-multiplexed into 13
serial-data channels. At this stage
coaxial cables could have been used
to transmit the high-data-rate sig-
nals (10 Mbits/sec). This would
have achieved an immediate weight
reduction of 8 to 1 over point-to-
point connections.

s
7

Fiber-optic coupling interface for
Naval aircraft offers significant size
and weight reduction over point-to-
point wire cabling.

The Navy, however, went direct-
ly to the IBM fiber-optic configu-
ration to improve the weight re-
duction ratio 21 to 1.

Few difficulties arose in the
fiber-optic design, Ellis reports.
The design of the high-speed multi-
plexer, however, required special
care to minimize cross-talk caused
by stray electrical couplings.

More than just feasibility infor-
mation is expected from the com-
bined 50 to 100 hours of scheduled
flight tests plus ground-based en-
vironmental tests now under way.
Also anticipated are sufficient data
from which to write future MIL
specifications on airborne fiber-
optic systems.

Although the program was not
intended to develop new compo-
nents, Ellis points out that signifi-
cant new devices did emerge from
the design effort. One was a fiber-
optic rack and panel multichannel
connector developed by ITT Can-
non. Another was a pressure bulk-
head optical penetration device.
This provides an optical path into
a pressurized enclosure from the
outside.

The next goal of the ALOFT
program, Ellis believes, will be the
development of a fiber-optic data
bus—a single optical connector
that can carry all the infomation
between the computer and the
peripherals. This must await com-
pletion of current work on fiber-
optic access couplers—devices that
transfer the signals on and off the
data bus.

Another aspect of the test pro-
gram, according to Ellis, 1s the
availability of a fiber-optic field
repair kit. This will permit Navy
technicians to make ground re-
pairs, should a break occur in the
fiber cables. Each splice would in-
troduce a signal loss of 2.8 to 3 dB,
but Ellis says, this is well within
the allowed margin in the ALOFT
configuration.

The Navy commander predicts
that by the early 1980s fiber-optic
and coaxial-cable data links will be
cost-competitive. mm
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Stripline Wideband

Microwave

Signal-Processing
Components and

- Subassemblies
030 to 18 GHz

Couplers

90° and 190° 3dB hybrid, octave and wider bandwidths from 0.030 to 18.0
GHz. Standard and miniature cases with SMA connectors. Low cost ultra-
miniature models with tab connectors.

Typical specifications are:

Freq. Isolation Amplitude Phase
Model Type (GH2) (dB) Balance (dB) Balance
10016-3 90° 2.0- 40 28 +0.5 =152
1J0568-3 90°, 7.0-11.0 22 +05 %£310°
miniature
10260-3 90°, ultra- 0.225- 25 +05 2 15%
miniature 0.400
30057-3 180° 4.0-8.0 20 +0.5 +8.0°

We make H-style and in-line directional couplers, in 6, 10, 20 & 30 coupling
values, from .06 to 18 GHz.

Coupling
Coupling  Frequency Minimum
Freq. Variation  Sensitivity Directivity
Model Type (GH2) (dB) (dB) (dB)
10616-10 10dB 2.0- 40 05 +0.75 20
1F062810 10dB, 8.0-12.4 +0.5 +0.6 18

miniature

Power Dividers/Combiner-Dividers

In-phase, octave and wider bandwidths from 0.06 to 18.0 GHz. 2" outputs, or
n, if you don't need equal phase division. Standard cases with SMA connectors.
Low cost ultra-miniature combiner/dividers with tab connectors from 0.115
to0 3.365 GHz.

Two typical models:

Amplitude
Freq. Isolation Insertion Balance
Model Type (GHz2) (dB) Loss (dB) (dB)
40266 In-phase, 2.0-4.0 25 0.3 +0.2
2-way
40110 Combiner- 0.225- 20 0.5 +0.9
divider, ultra-  0.400
miniature, 4-
way, tab
connectors
We Stock What You Need.

What are your component or subassembly needs? Ask your Anaren sales
representative, or write/call us for the 1976 full-line catalog. Anaren Microwave,
Inc., 185 Ainsley Drive, Syracuse, N.Y. 13205, U.S.A. Phone (Area Code 315)
476-7901, TWX: 710-541-1507, Telex: 937351

Balanced Mixers/DSB Modulators

Double-balanced mixers, 7 models from 1 to 12.4 GHz. 90° biased and un-
biased balanced mixers, octave and wider bandwidths from 0.5 to 18.0 GHz,
with broadband IF outputs. Also, models using 180° hybrids (for good LO/RF
isolation and 10 dB typical carrier suppression as DSB modulators). Plus,
Ortho-Quad® models using a unique patented design (for guaranteed
VSWR, NF, and LO/RF isolation).

Typical specifications are:

LO/RF
Freq. Conversion Isolation LO Power
Model Type (GHz) Loss(dB) Isolation VSWR (dBm)
(dB)
72340 Dbl.Bal. 2652 7.0 25 1.8 —
70117 90° 4080 65 10 1.4 —_
Unbiased
70060 90° 1.326 6.5 18 5 -3
Biased
70057 180° 4080 70 18 18 —_
7A0127 Ortho- 4.0-80 7.0 25 1.25 —
Quad®

Pin Diode Switches, Attenuators, and Modulators
Attenuator/SPST switch (reflective), 6 models from 0.5 to 18.0 GHz, 7 digital
attenuator models (absorptive), from 1.0 to 18.0 GHz, with 63 dB attenuation
in 1 dB steps. Plus analog attenuators (absorptive), current controlled or
voltage controlled, the latter with or without separate linearizing unit for
response of 5.5dB/V + 3.0dB(+ 1 dB with custom alignment).
Typical specifications are:

Switching

Freq. Isolation Speed, Max Insertion

Model Type (GHz) (dB) (ns) Loss (dB) VSWR
80627 SPST 4.0-8.0 60 8 B! 1.8
Attenuation

Freq. Attentuation Flatness Insertion
Model Type (GHz) Range(dB) (dB) Loss (dB) VSWR

60657 analog 4.0-80 0-55 + 1.0 2.0 16
61017 digital 4080 063 +0i5 45 2.0

Phase and Frequency Discriminators

10 phase discriminator (correlator) models in octave bandwidths from 1 to 18
GHz, Series 20750, 2A0750, the latter with an AC coupled, low noise, video
amplifier. 10 frequency discriminator models from 1 to 18 GHz, Series 120755,
12A0755, the latter with video amplifier. 2, 3, and 4 channel instantaneous
frequency discriminator subassemblies (IFDs) also available.

...And Much More,

including SSB modulators, image rejection mixers, mixer-preamplifiers,
quadrature IF mixers, and four-phase modulators. Plus selected couplers,
power dividers, and balanced mixers for telecommunication applications.
Plus wideband front-end receiver subassemblies, and new digital frequency
discriminator (DFD) line combining a 4 channel IFD with analog comparator
and digital coding network.

INFORMATION RETRIEVAL NUMBER 24
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The complete solution to the micro madness:

A

PDP-1 software for the LSI-11.

The most expensive part of
using micros isn’t paying for
the hardware. It's developing
the software. With every kind
of micro device except one:

The LSI-11. Digital’s power-
ful 16-bit microcomputer on an
82" x 10" board.

Because thanks to our RXV11
Dual Floppy Disc Drive, you
can use the proven software
from our famous PDP-11 mini-
computers. To get your appli-
cations going. Fast.

You can program in easy-to-
use BASIC, FORTRAN, or
FOCAL, in addition to the
assembly-level language other
micros force you to use from
the start.

You get utilities for editing,

compiling, assembling, load-
ing, linking, and de-bugging
your programs. Our RT11 oper-
ating system for real time
task-oriented control. Even
applications programs, through
our DECUS customer network.
The RXV11 also helps you
develop programs right on the
LSI-11, without using time-
sharing facilities or develop-
ment machines, although if
you want, we have those too.
And we haven’t forgotten
the hardware either. In addi-
tion to the basic CPU and 4K of
RAM, we also offer CORE,
ROM, and PROM memories;
additional modules for system
expansion; plus the PDP-11/03
— the LSI-11 in a nice neat box,

ready to be plugged in.

Andit’s priced at just $634 in
100’s for the CPU and 4K of RAM.

LSI-11. Powerful software for
the micro market.

For details, call 800-225-9480
(MA 617-481-7400, ext. 6410).

Components Group, Digital
Equipment Corp., One Iron
Way, Marlborough, Mass.
01752. Canada: Digital
Equipment of Canada, Ltd.
Europe: 81 Route de " Aire, 1211
Geneva 26, Tel. 42 79 50.

Prices apply to USA only.

dilgliltiall
COMPONENTS
GROUP



Washington Report

A year of labor contracts coming up

Although the big electrical firms don’t expect unusual turmoil, the pos-
sibility of strikes is intensified this year according to informed observers
in Washington. More than two thirds of the International Union of Elec-
trical, Radio and Machine Workers’ (AFL-CIO) 250,000 members will
be involved in contract negotiations this year.

The union leadership argues that workers will need wage increases of
around 20% ‘‘just to be made whole” and management is indicating that
half of that might be reasonable.

IUE’s national contract with General Electric expires in June, the
Westinghouse contract in July. The Union will also be negotiating this
year with TRW, Wagner Electric, Rockwell International, Sprague Elec-
tric, ESB, Honeywell, Ingersoll-Rand, Louis Allis, White Consolidated,
Monsanto, Warwick, General Motors, Sperry-Rand, ITT, General Signal,
American Safety Razor, Chrysler Airtemp, Sylvania, RCA, and National
Electric Coil.

Congress cuts President’s defense budget $8.6 billion

Congress finally settled on the FY 1976 Defense Dept. appropriations
bill late last month after hectic bargaining between House and Senate
conferees. They agreed to a $90.467-billion funding level for the year end-
ing June 30, plus $21.86 billion to cover the period to Sept. 30, when
future fiscal years start under the new budget system. This was $8.647
billion below the Administration’s amended request for money to cover
Pentagon operations, salaries, weapons procurement and research and
development for 15 months.

As a result of the compromise, the AWACs program was cut from six
to four aircraft and the Condor missile program kept alive but in doubt,
pending test evaluation. The B-1 bomber program received funds for ad-
vance procurement of parts, but not for a firm go-ahead. Funds were also
voted for 108 T/TF-15 fighters instead of 96.

Meanwhile, the furor was building on the next fiscal year budget even
before its details were announced. Indications at year’s end were that the
President’s $7-billion reduction in the DOD budget request for FY 1977
was firming up. Probable casualties are manpower, a few facilities, a new
nuclear-powered aircraft carrier, Minuteman III production and the Lance
and Condor missiles.

Aerospace prospects look bleak for ’76

The aerospace industry has fallen victim to Congressional power, says
Karl G. Harr, Jr.,, president of the Aerospace Industries Association, who :
reports that total dollar sales for 1975 will be around $29 billion, with
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only a slight rise expected in 1976.

Sales in 1968 were also $29 billion but, he points out, $29 billion then
represented $10 billion more than the same amount today.

For 1976, Harr sees sales rising to $29.2 billion, up $800 million over
1975. The industry expects rises in all categories except civil aircraft,
which may decline as much as $2 billion. Exports are expected to be $7.6
billion, down $200 million. Last year’s employment was an estimated
921,000, but Harr expects a decline to 900,000 by year’s end.

Although DOD sales increased by $700 million in 1975, the aerospace
share continued to decline.

Another cause for industry concern, Harr says, is the sharp drop in the
number of commercial transport aircraft being sold. In 1975 there were
282 shipped, and for 1976 215 are on order, compared with 702 in 1968, and
514 in 1969.

NASA distributes new standard-parts list

The first standard-parts list compiled by the National Aeronautics and
Space Administration is being distributed this month to NASA centers
and contractors to limit the use of electronic parts to those parts with ade-
quate reliability and lowest over-all cost.

Included on the list are capacitors, resistors, transistors, diodes and
microcircuits, all with a prerequisite of having seen actual use, according
to NASA officials.

In the past, correcting a problem caused by parts failure has sometimes
cost a hundred times more than the part itself. An Army study carried
out by Boeing underlines the importance of quality control. The study
found that after eight years of storage, three out of 10,000 missile com-
ponents had failed; 24 others showed sufficient aging to be considered
near failures. All 27 had below-average performance records when they
were first tested in 1967.

Capital Capsules: The National Aeronautics and Space Administration has issued a
request for proposals for a Space Station Systems Analysis Study. The two
winning contractors will study low and synchronous-orbit space-station
facilities ; modular construction could begin in the mid-1980s. . . . Congress
has stalled temporarily on revising the Renegotiation Act, but the revision
expected by Spring will likely require negotiation by product line rather
than on the present aggregate basis, raise the commercial exemption base
from 55 to 75 percent, and put the burden on the contractor rather than the
Government to prove or disprove excess profits. . . .The President is ex-
pected to sign the new metric conversion bill early this year. House and
Senate conferees agreed the program will be voluntary and have no time
limit. It will be up to individual industries to set their own schedules. . . .
The Navy’s continued efforts to obtain a communications network for talk-
ing with its submerged submarines around the globe continue to run into
trouble. Sanguine, the ELF network that was to be built underground in
Michigan, then in Wisconsin and finally in Texas, was scrubbed because of
its dangers to the environment. And now Seafarer, a proposed above-ground
network, is being examined by Congress because it is rumored to elevate
the level in human beings of triglyceride, a lipid substance found in human
blood and related to heart disease.
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New

Tektronix

Logic Analyzer

Acquires 16 channels

Here’s how the new TEKTRONIX LA
501 Logic Analyzer acquires more data
than other analyzers in its price range;
does it with a higher sampling rate; and
provides improved ways of displaying
that information.

Acquires up to 16 data channels
simultaneously. In fact, you can select
storage formats of 16 channels x 256
bits, 8 channels x 512 bits, or 4 channels
x 1024 bits to best suit your appication.

Stores 4096 data bits on a single pass
for display and study of large blocks of
nonrepetitive information.

Displays data before a trigger in the
pre-trigger mode. Two other modes pro-
vide for display of data centered around
the trigger or after the trigger.

i D S e

- 18
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Provides timing analysis with 15 ns
resolution in the asynchronous (inter-
nal clock) mode. For logic state analysis,
the LA 501 accepts external synchro-
nous clocks with rates up to 50 MHz.

Compares timing between channels
easily using the unique capability of
selecting any one of the displayed
channels and positioning it vertically.

Assures detailed views of logic tim-
ing with the unmatched capability of
zooming in on any segment of the 4096
bits of data for full screen display. For
maximum visual resolution display units
with up to 62" screens are available.

Offers selection of the data window to
be stored and displayed. This is accom-
plished by delaying the store trigger with
a DD 501 Digital Delay.

With all of this outstanding capability, the
LA 501 is priced at only $3,250 and plugs

into any of four TEKTRONIX TM 500
mainframes priced from $150. It works
with virtually any x-y display.

For a demonstration of how the LA 501
provides solutions to your logic analysis
problems, contact your Tektronix Field
Engineer. Or for a descriptive brochure,
including specifications, write:
Tektronix, Inc., P.O. Box 500, Beaverton,
Oregon 97077. In Europe, write:
Tektronix Limited, P.O. Box 36, St. Peter
Port, Guernsey, Channel Islands.

U.S. Sales Prices FOB Beaverton, Oregon

TEKTRONDG
- committed to
technical excellence

FOR TECHNICAL DATA CIRCLE #1271
FOR DEMONSTRATION CIRCLE #272

10X Magnified View
of 16 Channel Display

CHID D VRS SN NE
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12,000,000 ic RAMs

The AMI 16 and 22 pin 4K RAMs were worth waiting for. ratio of any single transistor cell 4096-bit dynamic RAM.
But you don't have to wait any longer. Coming right along is the 16 pin S4096, with the same

We have 22 pin parts on hand right now. And we're geared memory cell structure and process as our S4021. It has an access
up for large-scale orders. time of 250 ns maximum, a read or write cycle time of 375ns

Both RAMs are compatible with existing 4096-bit memories.  minimum. Other versions offer access times of 300 ns and 350 ns.
Our S4021 with Texas Instrument’s TMS 4060 and Intel’s 2107B. Samples are available now.

And our S4096 with Mostek’s 16 pin MK4096. So here you have them: the most cost-effective 4K RAM:s for
Being a bit later also let us be a bit better. For instance, our all major applications—mainframes, minicomputers, terminals
$4021 has a unique sense amplifier that cuts down on power and peripherals. And you can get them now from the company
while providing high noise immunity. And we offer three different that in the past four years has shipped more than twelve million
speeds: 200 ns, 250 ns and 300 ns maximum access times. All dynamic RAMs like the 1103 and 1103A. @ ,
three versions have low power dissipation due to typical current Call your nearest AMI sales office or lt s
of 30 mA (40 mA maximum). distributor for price and delivery
Using an N-Channel silicon gate process and single information. Or contact us at standard
transistor cell design, we've managed to produce the smallest AMI, 3800 Homestead Road,
22 pin 4K RAM yet. Santa Clara, CA 95051. t
And its 17,931 square mils give you the best speed-to-power Phone: (408) 246-0330. a ®

AMERICAN MICROSYSTEMS, INC
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Specifications

Part Number

Access time
(maximum)

Read or write cycle time

Read modify write
cycle time

Power dissipation

Output
Refresh pe;'iod
Package
Pincompatibly
Technology

Cell design

Size

Y

"

S4021

[—a]-3[-2]

‘200ns,250ns‘300ns

400 ns minimum

510 ns minimum
30 mA (typical)
40 mA maximum

Three-state; TTL
cpmpatibleii o

2ms
22-pin, plastic
or CerD[P

N-Channel silicon
gate

Single Erransistrnrjri i
129 X 139 mils

$4096

g Rl ]

250ns SO()miSSOns

375 ns minimum

520 ns minimum

30 mA typical

40 mA maximum

Three-state; TTL

2ms

16-pin, plastic
or Cer-DIP

- MK409%6

N-Chaﬁnel silicon
gate

Single transistor
125 X 148 mils
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Our 4K RAMs are here!

SALES OFFICES

Manhattan Beach CA e (213) 379-2452
San Jose CA » (408) 249-4550
Altamonte Springs FL ® (305) 830-8889
Elk Grove Village IL  (312) 437-6496
Norwood MA e (617) 762-0726

Livonia Ml  (313) 478-9339
Minneapolis MN e (612) 559-9004
Monsey NY ¢ (914) 352-5333
Cleveland OH » (216) 292-6850
Ambler PA e (215) 643-0217
Richardson TX e (214) 231-5721

DISTRIBUTORS
ALTA ELECTRONICS:
Utah—Salt Lake City (801) 486-7227
ARROW ELECTRONICS:
Minnesota— Bloomington

(612) 888-5522
CENTURY ELECTRONICS
New Mexico—Albuquerque

(505) 292-2700

Utah—Salt Lake City (801) 487-8551
INTERMARK ELECTRONICS:
Washington—Seattle (206) 767-3160
SCHWEBER ELECTRONICS:
California—Costa Mesa (213) 924-5594

and (714) 556-3880

Connecticut—Danbury
(203) 792-3500
Florida—Hollywood
(305) 927-0511
Georgia—Atlanta (404) 449-9170
Illinois—Elk Grove Village
(312) 593-2740

lowa—Cedar Rapids “"Lorenz Sales”

(319) 393-0100
Maryland—Rockville
(301) 881-3300
Massachusetts—Waltham
(617) 890-8484
Michigan—Troy (313) 583-9242
Minnesota—Edina (612) 941-5280
New Jersey—Somerset
(201) 469-6008
New York—Rochester
(716) 461-4000
Westbury
(516) 334-7474
Ohio—Beachwood (216) 464-2970
Texas—Austin (512) 837-2890
Dallas (214) 661-5010
Houston (713) 784-3600
Canada—Mississauga, Ont
(416) 678-9050
SEMICOMP CORP:
California— Newport Beach
(213) 971-5253 and
(714) 833-3070

INFORMATION RETRIEVAL NUMBER 27

later: THE ULTIMATE 4K.

STERLING ELECTRONICS:
Arizona—Phoenix (602) 258-4531
Louisiana— Metairie (504) 887-7610
Massachusetts—Watertown
(617) 926-9720
New Jersey— Perth Amboy
(201) 442-8000
New Mexico—Albuquerque
(505) 345-6601
Texas— Dallas (214) 357-9131
Houston (713) 627-9800
Virginia—Richmond “Meridian”
(804) 335-6521

R.V.WEATHERFORDCO:
Arizona—Phoenix (602) 272-7144
California—Anaheim
(714) 547-0891
Glendale
(213) 849-3451
Palo Alto (415) 493-5373
Pomona (714) 623-1261
San Diego
(714) 278-7400
Colorado— Englewood
(303) 761-5432
New Mexico—Albuquerque
(505) 842-0868
Texas—Dallas (214) 243-1571
Houston (713) 688-7406
Washington—Seattle
(206) 243-6340
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First name in frequency control.

We didn't invent this motto—the electronics industry gave it to us.

~ Only Bliley manufactures its own crystals, grows and sweeps (for radiation hardening)
its own guariz. That means only Bliley can totally control its product quality from raw
material to finished unit. .

We have never been too interested in making Citizen Band or watch crystals.

What does interest us is the design and production of units whose specifications man-
date a level of precision that's difficult—if not impossible —to find elsewhere, It's this
emphatic commitment to quality that makes Bliley the preferred supplier at the more
sophisticated levels of electronics.

Bliley components were selected for these critical aerospace and defense programs:

* Surveyor and Apollo space flights.

* Poseidon/Trident, Phoenix, Maverick and
Minuteman missiles.

* F-14 and F-15 Guidance Systems.

Request our new Catalog C/A for complete product information.
BLILEY ELECTRIC COMPANY 2545 West Grandview Boulevard,
P.O. Box 3428, Erie, PA 16508
Tel. (814) 838-3571 TWX 510-696-6886
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16-bit, single-chip microcomputer
will duplicate many multi-chip tasks

“By 1980, we will see a 16-bit, single-chip
microcomputer having sufficient memory on the
chip to perform most of the tasks now
performed by the multi-chip systems of today.”

The prediction was made by Dr. C. Morris
Chang, group vice president, Texas Instruments,
Dallas, at the recent Morgan Stanley
Semiconductor Forum in New York.

The trend to integrate more and more
functions, such as RAMs, ROMs, PROMs,
processor logic and peripherals, will result in
continued learning-curve cost reductions and
improved reliability, Chang says. These gains, R} -.
he points out, will in turn expand the ' -

usefulness of s Ps and open new markets. Dr. C. Morris Chang, Group Vice President, Texas Inst

(continued on page 44) ments, Dallas.

ru-

Hardware multiply/divide module made for 8080-based system

The GNAT 8005 hardware multiply /divide module operates at either 2.3 or 5 us, compared

with the usual 250 to 400 us with software multiply /divide. The module, made by GNAT
Computers (8869 Ba'boa Ave., Suite C, San Diego, CA 92123. 714-560-0433), is designed

for the 8080 uC system. Other versions are available for the Altair and Intel MDS systems.

Price for the 8005 Module is $225 for 5-us operation and $275 for the 2.3-us option.
Delivery is 45 days.

CIRCLE NO. 570

p C board simplifies hardware development

An 8 x 8-1/2-in. wire-wrapped board contains the
Micromite, a microcomputer from Data Numeries (141-A
Central Ave., Farmingdale, NY 11735. 516-293-6600).
The compact system allows designers to shorten hardware
development time. Any 14-to-40-pin configuration can be
accommodated, and the system can be upgraded for
newer, higher-density elements.

Costs depend on the configuration selected. For example, a unit price of $925 covers
the following: an 8080 microprocessor, 2-k words of RAM, 1-k words of PROM, 8-bit
input and output ports, UART char “el and a TTL or RS-232 interface. Delivery time is
30 days.

CIRCLE NO. 571

ELECTRONIC DESIGN 2. January 19, 1976
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MICROPROCESSOR DESIGN

(continued from page 43)

TI’'s current integration effort is its
TMS1000 single-chip microcomputer, which
offers a 4-bit processor, 1024 8-bit words of
instruction storage and 64 4-bit words of data
storage—all on one chip.

The trend in digital circuitry is clearly
toward low power and high density rather than
higher speed, Chang says. Demand for the
standard TTL family is consequently expected
to drop from 50% of the total market to 25%
by the end of this decade, while the low-power
Schottky of SSI and MSI complexity grows to
almost 25%.

TTL-compatible circuitry, such as uPs and
high-speed Schottky TTL, will account for
almost 80% of the market, Chang predicts.

For these reasons, he continues, the time
for low-power Schottky TTL has arrived. As
larger portions of digital signal processing are
accomplished by low-power LSI units, designers
are using low-power Schottky TTL for the
peripheral SSI and MSI circuits. In other
cases, the cost of power supplies, which have
become an increasingly more significant portion
of equipment cost, have been offset by low-power
Schottky TTL.

Schottky TTL is attractive for military
applications that require low power, as well as
for serially organized logic that demands faster
speed than that afforded by uPs or whose
organization just doesn’t lend itself to the highly
structured logic of wPs, Chang says.

Based on the very heavy new design effort
for Schottky TTL over the past year, Chang
says, it should enjoy strong growth for the
remainder of the decade.

WORLDWIDE MARKET
MICROCOMPUTER COMPONENTS
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Trend to low-power bipolar logic

Standard [Low-powef
TTL | Schottky I2L
Gate delay (ns) 10 10 B0 @ 150 uA
Power drain (mW)| 10 2 0.07
Current range 2 mA (0.4 mA [10 nA to
150 A
Speed-power (pJ) | 100 |20 2
Supply voltage (V)| 5 5 5 to 1
Gate area (sq. mil) 53 20 5

In the uP area, there are two emergent
families—Schottky TTL processors (which use
a variation of low-power Schottky for their
internal gates) and IIL processors. The latter
are designed with TTL inputs and outputs, so
that they behave essentially as TTL parts but
with a considerably higher density and
lower-power drain. Thus the applications for
(continued on page 46)
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MARTIN RESEARCH

The MIKE 3 is a good example of the flexibility of the modular micro approach. An optimal
Gl small system — yet fully expandable. A three-board version, the AT813, includes the Model

IS et 1 471 CPU board (with 8080A); memory board with 8080 Monitor PROM, 512 bytes RAM

(expandable to 2K PROM, 1K RAM); console board with keyboard, six LED digits; connectors;
and Manual . . . only $395. (Manual alone, $35.) Priced at $149. in quantities of one, with
8080A, the 471 CPU features:

e 3 interrupt levels (8-level priority interrupt
board optional)

e Automatic hardware exit from masked
interrupt after set interval

@ Controls for one DMA channel (8-level
prioritized DMA control optional)

o Power bus drivers for system expansion

o 8080, 6800, 8008 1/0 address modes Northbrook, IL 60062 (312) 498-5060

martin research

3336 Commercial Ave.
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From General Electric
New Transient Protection Manual

New 112 page manual combines in one Copies are available from any authorized GE
publication theory, knowledge and experience distributor, GE OEM Electronic Components
relating to transient cause, detection and Sales Office, or by sending $2.50 plus
protection accumulated by General Electric applicable tax to General Electric,
scientists and engineers...includes a Semiconductor Products Department,
comprehensive selection guide and product - Electronics Park, Bldg. 7-49, Syracuse, New
specification sheets for determining the York 13201. A2

optimum GE-MOV® Varistor.

GENERAL@RELECTRIC
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MICROPROCESSOR DESIGN

(continued from page 44)

the IIL uP promise to be just as widespread and
varied—from military to consumer—as in the
basic TTL family, Chang predicts.

A unique advantage of IIL is that its speed
and current drain are not fixed to operate only
at one point, as with TTL gates, Chang points
out. The IIL gate will operate over a current
range of four orders of magnitude, with the
speed varying accordingly.

One of the more exciting aspects of the IIL
structure, Chang suggests, is that it’s still in
an early stage of development. “We believe that
order-of-magnitude improvements in its speed-
power product are potentially possible over the
remainder of the decade,” Chang says.

As this occurs, he predicts, a new measure of
performance for high-density logic parts will
be provided.

The IIL gate is considerably smaller than any
bipolar gate, and it compares favorably with p
and n-channel MOS. However, silicon gate
n-channel MOS has a distinct density advantage
when interconnected; its polysilicon layers
provide dense interconnections, whereas bipolar
devices must provide area for multiple levels
of metal interconnections.

One significant feature of IIL is relative
simplicity of structure and fewer processing
steps, compared with other logic structures.

IIL has two fewer masks and diffusion steps
than TTL and one less mask step than NMOS.
Currently, though, the control of the IIL

process is more demanding than TTL. However,
these fewer steps do suggest a potential for an
economical logic form, and IIL should become

a strong competitor for complex logic
requirements, Chang says.

TI's IIL uP, the SP 0400, is approximately
180 mils square and contains about 800 logic
gates. The initial engineering parts introduced
last fall are currently being upgraded with
parts having instruction times of 750 ns, Chang
reports.

For the remainder of the decade, for the
design needing the speed of bipolar logic, there
are these options in an essentially TTL
performance:

s JIL pP with TTL I/0 for high-density,
moderate performance logic that meets the
rigors of full military temperature environment.

s Schottky uPs for faster, less dense
Processors.

= Low-power Schottky TTL of SSI, MSI and
LSI complexity for peripheral units to the above
processors, or for those applications where
either the architecture or speed range of the
processors is just not appropriate.

The main trend in semiconductor memories
for the remainder of the decade will be a
steady progression of increased density for both
bipolar and MOS structures, Chang says.

Not too far down the pike are 16-kbit MOS
and 4-kbit bipolar random-access memories.
And by the end of the decade these products
should advance to the next level—64-kbit MOS
devices and a 16-k bipolar RAM. Concurrent
with these advances in density, there will also be
advances in performance.

Power supplies for micros end noise and drift problems

Supply problems for uPs can be overcome with the Series 4500/4600 from Dynamic
Measurements Corp. (6 Lowell Ave.,, Winchester, MA 01890. 617-729-7870). The new
supplies deliver virtually noise-free power—total noise plus ripple are 100 xV maximum—
and they have output-voltage temperature drift of less than 100 ppm/°C, with waveforms
specifically shaped for existing uPs. The 4500 /4600 has a 30-W rating, and it includes

triple, dual and single-output models.

Available in ac input-voltage ranges of 105 to 125 V at 50 to 420 Hz, the family features
input isolation of 50 MQ at 60 Hz, up to 500 V, across the entire operating temperature

range of —25 to 85 C. The supplies cost $120 to $145.

CIRCLE NO. 572

Pin-for-pin replacement for 8080 offers some extras

The 9080A—a pin-for-pin replacement for the Intel 8080A wP—has been officially
announced by Advanced Micro Devices (901 Thompson Pl., Sunnyvale, CA 94086.
408-732-2400). There are three speed versions of the 9080A available—a 2-us, 1.5-us

46
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116 reasons why only
Buchanan® PC Board Gonnectors

provide Lowest Total Applied Cost!

1 Models available with
.156" or.200" (.508
cm) centerlines

2 UL Component Recognition

for field wiring \

3 Available for surface or
through-the-panel mounting e

1 dA

e

A (A<t

Just one Buchanan Printed Circuit Board Connector (A)
replaces the two terminal strips (B), the edge card connector
(C), the double wiring (l_)r), and the 110 costly terminations (E)
shown at left. Result: LTAC (Lower Total Applied Cost)!

CONTROL PRODUCTS
DIVISION

amerace

4 Easy-access test points

™ 5 Accepts up to 43 10-amp circuits
"

6 Screw terminals accept unterminated
2%?3 or stranded wires, #12 thru #30

And here are 110 more—
the 110 connections you eliminate!

Here’'s how to achieve significant Lower Total
Applied Cost when building control panels or other
equipment using printed circuit boards.

Simply specify the new Buchanan Connector that
eliminates hybrid interfaces between electronic
circuitry and electrical connections. It replaces
multiple terminal strips and costly interwiring; ac-
tually saves up to 5 separate connection points—
potential trouble spots—per circuit!

Models are available for just about every standard
requirement. For complete engineering and order-
ing information, use the Reader Service Card. Or,
call one of our Factory Regional Offices shown
below. They'll also be happy to talk to you about

& | special configurations.
| |

9 4

Models available for surface or through-the-panel mounting,
with or without card guides and keys.

Amerace Corporation
Control Products Division 21
Union, New Jersey

Atlanta—(404) 261-1224 » Cleveland—(216) 333-8540 * Chicago—(312) 437-8354 * New York Metro.—(201) 355-7770 * Los Angeles—(213) 863-5753
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MICROPROCESSOR DESIGN

(continued from page 46)
(MIL version) and 1.3-us unit. (Speeds refer to instruction cycle time.)

The Am9080A, although plug-compatible with the 8080, offers the following advantages:
Three-byte interrupt capability compared with one for the 8080, on-chip hold control
synchronization, which previously was unavailable, and a 9-V input high-clock level
compared with 11 V for the 8080.

The 9080A (2-us version) costs $29.95 in 100-unit lots and delivery is.-from stock.

CIRCLE NO. 573

2 X 3-in. PC-board modules form basis of 8-bit uC

PC-board modules measuring just 2 x 3-in. constitute
the building blocks of an 8080A-based microcomputer
from Information Control Corp. (9610 Bellanca Ave.,

Los Angeles, CA 90045. 213-641-9520). The complete
system comes in preassembled kit form or as a fully
assembled and tested unit. Prices start at about $1000,
and delivery is 30 to 45 days.

The uC development system includes the following: assembler, editor and monitor; high-
speed magnetic-tape cassette I/0; alphanumeric display ; and optional line printer. Also, a
special debug package allows a complete test of the microcomputer prior to program
storing in PROMs. CIRCLE NO. 574

q— \
: \

u C family seeks work in industrial equipment

A family of desk-top, rack-mounted and NEMA-enclosed microcomputers aims for
industrial-control and instrumentation applications. The M-800 Series from Control Logic
(9 Tech Circle, Natick, MA 01760. 617-655-1170) can accommodate up to 256 inputs and
256 outputs, and it can complete a control cycle in less than 10 us. Typical M-800 systems
have 4-k to 8-k words of memory, expandable to 64-k.

Inputs and outputs can accommodate both digital and analog signals. They handle
common relay voltages—Ilike 24, 120 and 220 V—and 5 V for instrumentation and
various digital devices. Options include opto-isolated signal conditioning for noisy
environments, brownout protection and power-line filtering. Unit prices start at $995.

CIRCLE NO. 575

8-bit 1 C on three cards features DMA

48

Three cards hold an 8-bit microcomputer featuring direct memory access with priority.
Priced at $1500 in quantities of 100, the module 