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ta on-board costs!

Only Bourns delivers both DIP and SIP trimmers for high volume,
auto-insertion applications. Machine insertion reduces your production
costs and increases productivity. Production costs are slashed

from as high as 10 cents to as low as 0.3 cents per insertion!
Trimmers can be auto-inserted at least 30 times faster than by hand!

Use Your Standard IC Insertion Equipment — If you already
have equipment for auto-insertion of DIP — IC's, you can use

the same equipment to insert DIP trimmers. Bourns Model 3099 DIP
trimmers have identical height and lead spacing as standard

IC's. Or, if you need to purchase insertion equipment, the payback
can begin at 3,000,000 insertions!

Meet the New SIP Space Saver — Bourns recently introduced
the world's first SIP trimmer — the Model 20. Auto- or hand
insertable, the Model 20 cermet trimmer saves precious board space
with no sacrifice in performance. Featuring .100-inch spacing and

a low board profile of .185-inches, it occupies only 50% of the

space used by conventional %:-inch rectangular trimmers.

Both DIP's and SIP’s feature stable, infinite resolution cermet
elements with a low temperature coefficient of 100 ppm/°C. They
are sealed to withstand industrial cleaning processes and are
available in 18 standard resistance values ranging from 10 ohms
to 5 megohms.

Backed by the Bourns reputation for leadership, performance and
quality at cost-effective prices, Bourns DIP anc SIP trimmers can slash
total on-board costs and increase productivity. Call or write today

for information on the Bourns family of auto-insertable trimmers.

TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507. Phone: 714 781-5050. TWX: 910 332-1252.
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Ooops-free PROM programming

with the

CMOS buffered programmer.

Avoid lost or altered
data, misprogrammed
PROMs, ruined master
PROMs with the M900B,
the only programmer
with built-in CMOS
buffer.
Our new M90O0B has a buffer
of 2048 8-bit words with
capacity to 4096 words. It's
CMOS with power-backup so
you can shut off or lose AC
power for up to 60 seconds
and not lose data. That's

lenty of time to replace one

ROM personality module with
another. Thus you can transfer
data from one PROM type to
an entirely different PROM
type (UV eraseable to bipolar,
for instance) or transfer from
several small PROMs to a
single large one. A Data-Shift
feature lets you change data
locations when transferring
data between PROM and
memory.

Helps prevent
misprogramming.

The M900B lets you check,
correct and verify your data
in the buffer before you com-
mit it to a PROM.

CMOS technology with
power-backup guards !
against transients that can Y&
alter data stored in a cheap- @
er but volatile bipolar RAM.

[R[_JPRO-LOG

Microprocessors at your fingertips.
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WMASTER
A
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Use it with or without
the buffer. Two-socket
personality modules
guard your master
PROM:s.

With the buffer switched out,
the M90O0B gives you direct
PROM to PROM copying. We
use two sockets, one for the
master PROM, one for the
copy PROM. Qperator error
can’t alter a PROM in our
master socket because that
socket contains no program-
ming voltages.

The M900B, like all our con-
trol units and PROM per-
sonality modules, comes
U.L. listed, designed and
built to U.L. electrical safety
standards.

The M900B with standard
2K buffer costs only $2,100.
With full 4K buffer, it costs
only $2,400.

Write for our PROM
User’s Information
Package.

Pro-Log Corporation,
2411 Garden Road,
Monterey, CA 93940,
phone (408) 372-4593.

Circle 1 on reader service card 1
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_for POSITIVE switching in low energy circuits

Now your 4 to 100 milliampere, 4 to 30 volt circuits
can have the same high reliability you've learned
to love in Cherry snap action switches. Because,
our “heart of gold” snap action switches have the
same long life coil spring mechanism, the same
large overtravel as all of our snap action switches.

They also have gold crosspoint contacts. A con-
figuration with knife-edge contact area so small (9
millionths of a square inch)...with contact force
so great (about 5,000 psi). .. and gold alloy so pure
and film-free . .. you are absolutely assured of posi-
tive contact every time. For 50 million operations
and beyond.

Cherry Gold Crosspoint Contact Switches are
available in virtually every snap action design in

Cherry switches now available locally from distributors.

N

CHERRY ¢

Cherry's big cataiog. And you know what a wide
variety of switch types, sizes and mounts that is.
Choose any switch design from a basic open or
general purpose to a panel mount pushbutton, low
torque, miniature, subminiature or subminiature
module. Chances are 99 to 1 that the switch you
have chosen is available with gold crosspoint con-
tacts. Which will make designing low energy cir-
cuits a whole lot easier...and a whole lot better.
{No love letters, please.)

For free test sample and complete catalog, just
TWX 910-235-1572 ... or PHONE 312-689-7700

l CHERFY
>

CHERRY ELECTRICAL PRODUCTS CORP, 3608 Sunset Avenue, Waukegan, IL 60085

Circle 2 onreader service card
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Highlights

The cover: Dynamic 64-K RAM bows, 109
A single 5-volt supply suffices for a 64-K
dynamic random-access memory that fits
into a 16-K RAM’s 16-pin package while
offering dramatically better performance.
Process improvements and geometry reduc-
tion are the keys to the new chip.

Cover is by Associate Art Director Charles
D. Ciatto.

Cheaper solar cells are hot topic, 97

At least 10 U. S. companies are working on
processes to cut the cost of making the
silicon that goes into photovoltaic cells.
Promising results are coming from their
efforts, which are part of the Department of
Energy’s program for making photovoltaic
energy economically viable.

New methods pack chips in, 117

The increasing density of integrated circuits
cails for new packaging methods in order to
cram more ICs onto a substrate. This
special report covers the variety of tech-
niques that are answering the call.

Codec boasts two d-a converters, 141

A single-chip coder-decoder uses one digi-
tal-to-analog converter in the coding section
and another in the decoder. Such an
approach makes for high system isolation,
ease of use, and low power dissipation.

And in the next issue. . .

A high-performance, 16-bit single-board
computer . . . a pullout chart of the world’s
communications sateliites . . . an end to
the mystery of pc-board hook.
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Publisher’s letter

Very large-scale integration and LSI

too are making greater demands
than ever on the art of packaging.
The result is a variety of high-densi-
ty techniques, the most promising of
which are the subject of the special
report that starts on page 117.

As packaging and production edi-
tor Jerry Lyman points out, “We are
seeing an era of new packages, finer
lines, multilayer boards, and exotic
iC package materials to accommo-
date the new chips.” Efforts in this
field have created a blending of
printed-circuit and hybrid methods
into one technology that encom-
passes screened-on interconnects and
wire-bonding and film and ceramic
chip-carriers planted on extremely
large substrates of new materials,
such as ceramic fired on steel. This
technology is changing rapidly with
the introduction of more and more
carriers and improved automated-
packaging techniques. In fact, Jerry
reports that two new ceramic car-
riers have come out since he wrap-
ped up the story.

Oddly enough, although the tech-
nique was developed here, U.S.
manufacturers are just beginning to
try the film chip-carrier method for
hybrid packaging. Even although
the Japanese and Europeans have
been using the technology for some
time, U.S. manufacturers are still
reluctant to try it. This situation
could change, however, if the
bumped tapes now being developed
prove effective. More stimulus may
come from the military, which is
funding programs to devclop low-
cost film chip-carriers.

With chips getting denser and
demand for space greater, it’s clear

that manufacturers will have to
come up with some solution. A good
indication of their interest appeared
at a talk that Jerry recently
presented on this subject for a local
meeting of the International Society
for Hybrid Microelectronics. The
presentation, which was supposed to
run 30 minutes, took over an hour
because of the questions and discus-
sion following his talk.

Electronics in Europe is the subject

of two Probing the News stories in
this issue. Kevin Smith, our bureau
chief in London, takes a hard look at
the track record of the British
Government’s National Enterprise
Board (p.95) while Jim Smith, the
McGraw-Hill World News man in
Brussels, reports on the possibility of
a Common Market visi develop-
ment project (p. 92). Together, these
two stories underline the vital impor-
tance of electronics development in
Europe and at the same time high-
light the difficulties these nations
encounter in keeping up in the tech-
nology race.

Kevin Smith’s Commentary con-
cludes that the investment made by
the UK government through NEB to
put some zest into its electronics
industries may pay off, no matter
what the fate of the controversial
Inmos formation. “If the activities of
the NEB stimulate more UK compa-
nies out of their over-cautious lethar-
gy, the price could be cheap indeed,”
he concludes.

(i
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Reproduced by permission
of AEG-Telefunken, Hannover, Germany

Digital Programme Memory for
Colour TV Sets.

Highly integrated non-erasable
memory with AFC, together with
automatic and manual station
tuning.

Storage capacity:

8-16 programmes.

Capacitors: WIMA MKS, and
WIMA FKS 2

®

WIMA Capacitors:

High Quality Components

for Electronic Equipment
WILH. WESTERMANN

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

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46805

(219) 483-3378

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

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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Readers’ comments

Mention omitted

To the Editor: Your article on X-ray
lithography [*“X-ray lithography
gains ground,” July 20, p.84] re-
ferred to Etec and Varian as the only
electron-beam machines commer-
cially available at present. However,
Cambridge Instruments have been
the leading company in electron-
beam lithography since the inception
of the technique.

Our first system was supplied to
European and U.S. semiconductor
houses as far back as 1969, and two
are still in active use. Since that
time, we have developed our technol-
ogy to the point where our current
systems, EBMF-1 and EBMF-2, are
the market leaders in the submi-
crometer field. These systems have
been installed in the U.S., Japan,
and Europe.

We have been taking an active
interest in the development of X-ray
technology. It is clear that the paral-
lel technique of mask exposure is
potentially much faster than the
serial techniques of most electron-
beam systems. However, the prob-
lems of wafer-mask alignment men-
tioned in your article and the very
serious problem of wafer distortion
(depending on the process, up to 4
micrometers distortion on a 4-inch
wafer is common) may dictate the
use of the more flexible electron-
beam systems. Still, an exciting time
is ahead for those of us who are
pushing X-ray and electron-beam
technologies, and it is likely that
both will find a substantial market.

I. A. Cruttwell
Cambridge Scientific
Instruments Ltd.
EBMF Division
Melbourn, Royston,
Herts., England

Simpler modification

To the Editor: Mr. Halt’s suggestion
that a caller’s phone number should
be displayed is an excellent one
[Readers’ Comments, Aug. 3, p. 6].
Contrary to what he supposes,
however, such a system could be
implemented without a central-office
modification. A simple infrasonic
subcarrier could carry the informa-
tion. Such a signal could originate

within the instrument itself and be
decoded at the other instrument.

His suggestion that this would cut
down on crank calls certainly makes
sense. In fact, if we are ever to have
video phones, such a system would
be a must.

Homer B. Tilton
Killeen, Texas

Decoupling TTL

To the Editor: I read with great
astonishment the comments of Mr.
D.S. Walton [Aug. 17, p. 124] on
my recent note about using lossy
chokes to cut TTL power-supply noise
[June 22, p.152] in Engineer’s
Newsletter. He states that inductors
inserted between IC packages and
decoupling the capacitors would cut
speed. That is surely the case, but
who says that the inductor should be
placed between the IC and the decou-
pling capacitor? As I stated, the IC
should be decoupled as close to the
supply pins as possible.

Mr. Walton also suggests using a
large capacitor (about 1 microfarad
or so) for decoupling. He forgets
that this capacitor must bypass
frequencies in the 100-to-300-mega-
hertz range. Any |-uF capacitor
other than chip types will exhibit
several tens to hundreds of ohms of
inductive reactance at these frequen-
cies, thus rendering them totally
useless.

The cure is using smaller values
(20 to 50 nanofarads) of disk-ceram-
ic or polycarbonate types with leads
cut as short as possible. Capacitors
in the microfarad range have their
series resonance point at about 0.5 to
15 MHz. They are almost purely
inductive at vhf frequencies.

Iklil Kayihan
Istanbul, Turkey

Corrections

Builders of Grygera and Kralova's
circuit [“Twin Regulators deliver con-
stant voltage and current,” July 20,
p. 123] will get the supply to work if
pin 7 of A, and the top of the load
resistor, Ry, is grounded. Also, the
unregulated input voltage should be
applied between the collector of Q; and
the bottom of Rs/R..

Electronics /September 28, 1978



New 16K 5-volt EPROM joins
the Texas Instruments leadership line.
Now you know who to call.

Performance. Price. Delivery. In
EPROMs, Texas Instruments
moves ahead. Offering a growing,
available family that now includes
the new 16K 5-volt TMS 2516.

It’s the only 16K in production
completely compatible with the
Intel 2716. The new TMS 2516 is
organized as 2K 8-bit words. Fully
static with fully TTL compatible
inputs and outputs. Active power
dissipation: typically 285 mW;
standby: tvpically 50 mW. During
the read mode, only a single
+5-volt supply is needed.

An available product array...

Call Texas Instruments and you
fill all your EPROM needs no mat-
ter what. Quickly. Dependably.
From probably the broadest avail-
able choice in EPROMs. A proven
family ranging from the only 32K

Device Description
TMS 2532 32K
TMS 2516 16K
TMS 2716 16K
TMS 2708 8K
TMS 27L08 8K
TMS 2708-35 8K
*Ta=70°C

(©1978 Texas Insruments Incorporated

Electronics /September 28, 1978

EPROM —the TMS 2532—to the
TMS 2708-35, an 8K device offering
350 ns maximum access time. In-
cluded are the standard 8K TMS-
2708...the low power TMS 27L.08
...and theeconomical 16K TMS 2716
(see table). Coming later this year:
two new 5H-volt members—the
TMS 2508 and TMS 2564.

...with a lot in common

All TI EPROMs are pin-com-
patible. Which means you can up-
grade easily and simply with only
minor changes in pins 18 to 21.

All are standardized. Second
sources are also available for all
except the new TMS 2532 and
sources are lining up rapidly for it.

All offer guaranteed dc noise im-

All come in a rugged 24-pin dual-
in-line ceramic package that with-
stands the repeated handling and
insertions associated with repro-
gramming.

Finally, these TI EPROMs are
extremely cost effective. So much
so that they are now feasible as
assembly line parts rather than
prototyping tools.

To order the new TMS 2516, or
any of the available, affordable
EPROMs from TI, call your near-
est TI distributor. Or for more in-
formation, write Texas Instru-
ments Incorporated, P. 0. Box 1443,
M/S 669, Houston, Texas 77001.

o]
munity in both the high and low TE%{:)S\;:T\‘SEIXL:_%EBTS Z]
states—no external pullup resis- IN MEMORIES
tors needed.
TI’s available EPROM Family
Power Power (Max.i 100-piece
Supply Operating Standby Access Price
5V 840 mW 131 mW 450 ns $53.80
5V 525 mw 131 mw 450 ns 36.92
+12, +5V 720 mW 450 ns 24 .60
+12,25V 800 mw* 450 ns 12.30
+12, +5V 580 mW 450 ns 16.90
+12, £5V 800 mw* 350 ns 15.40
TEXAS INSTRUMENTS
INCORPORATED 85109
Circle 7 on reader service card 7



Who do you think of
for a complete line of 8-bit microprocessors?

If you haven’t checked into our 8-bit
line recently, take alook at what you've
been missing.

Our 8-bit Families We've got everything you need in 8-bit

wPD8080AF |[uPD8085A | uPD 8048 wPD 780 Processors— plus a
uPD8080AF |uPD 8085A PD 8048 PD 780 1
uPD 8080AF -2 |.PD8085A-2 ﬁPD 8049 ﬁPl) 780-1 assortment Of mdUStry
1PD 8080AF -1 wPD 8039 standard peripherals and
PD 8035 1 %
e # _| memories. And we've got .
PD 8155 - them all in volume, ready 1
PD 8156 1
uPBS212 | s o o ship. U 8
WPBBZI > Not only do we support
' PB8224 > the entire 8080A family; we -
uPB8228/38 S also offer the lower-cost ::;:,
uPD8251/A ’ 1 .| single-chip 8048 family and
nPD 8253 | - : De
e > the higher-performance o,
wPD 8257 1 8085A series.
uPD 8259 > Wi e
uPD 82795 <; . Ar}d for those Wl_th oS
wPD 8355 applications that require the /
pPD765 capability of a Z80" we have .=~ <
the fully compatible uPD780—supported by /
- the full family of 8080 peripherals. >
ilog

REPS: Action Unlimited, Arlington, TX; Spring, TX. Burton-Medley Associates, Grandview, MO. Cerco, San Diego, CA. Contact Sales, Inc. Burlington, MA. D/Z As-
sociates, Inc., Denver, CO. Electronic Innovators, Inc., Minneapolis, MN. Eltron, Phoenix, AZ. HLM Assoc., Northport, NY; Parsippany, NJ. Imtech, inc., Cleveland, OH;
Dayton, OH. Kaytronics Limited, Ville St. Pierre, Quebec; Downsview, Ontario; Surrey. British Columbia.L & M Associates, Pikesvlle, MD; Montpelier, VA. Harry Nash
Associates, Willow Grove, PA. R.C. Nordstrom & Company, Lathrup Village, MI. Perrott Associates, Inc., Fort Lauderdale, FL; Clearwater, FL; Orlando, FL. Santana
Sales, Costa Mesa, CA. Stone Component Sales, Waltham, MA. Technology Sales, Inc.. Paiat ne, IL. Trident Associates, Inc., Sunnyvale, CA. Tri-Tronix, Albuquerque,
NM. Tri-Tronix, NW., Mercer Island, WA. 20th Century Marketing, Inc., Huntsville, AL; Greenville, TN. Wolff's Sales Service Company, Raleigh, NC.

DISTRIBUTORS: Almo Electronics Corp., Philadelphia, PA, Baltimore, MD. Bell Industries, Bellevue, WA. Century Electronics, Albuquerque, NM; Wheatridge, CO; Salt
Lake City, UT. Norman Davis Electronics, South Euclid, OH. Diplomat/Westland, Inc.. Sunnyvale, CA. Diplomat/Southland, Inc., Clearwater. FL. Diplomat/Lakeland,
Inc., Elk Grove Village, IL. Diplomat/IPC of Mass., Chicopee Falls, MA. Diplomat, Holliston, MA. Diplomat/Northland, Inc., Farmington, MI. Diplomat/Electro-Com
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We can also fill your needs for a wide range
of high-performance peripherals, including our
IBM-compatible, double-density, double-
sided floppy disc controller, the uPD765.

NEC not only means advanced technol-
ogy and volume delivery; we also offer remark-
able product reliability —thanks to experienced
designers and meticulous manufacturing
techniques, backed up by 100% burn-in and
testing with MIL-STD-883 methods.

What'’s more, we give you thorough
support—including documentation, design
assistance, and product development serv-
ices. And our engineers are always available
to help with specific application problems.

Our new catalog will give you a better
idea of just how much we can do
for you, not just in 8-bit
products, but also in 4-bit
single-chip processors and
1K, 4K and 16K memories.

For your free copy,
clip your business
card or letterhead
stationery to this
page and send to:

NEC Microcomputers, Inc.,
173 Worcester Street, Wellesley, MA 02181.

If you haven’t thought

s NEC
NEC Microcomputers, Inc.

Corp., Minneapolis, MN. Diplomat/St. Louis, Inc., St. Louis, MO. Diplomat/IPC Corp., Totowa, NJ; Mt. Laurel, NJ. Diplomat Electronics Corp., Woodbury,
NY. Dxplomat/Alta Land, Inc., Salt Lake City, UT. Future Electronics Corp., Montreal, Quebec; Hexdale Ontario; Ottawa, Ontario. Hughes-Peters, Inc., Cincinnati, OH; Co-
lumbus, OH. Intermark Electronlcs Sunnyvale. CA; Santa Ana, CA; San Dlego CA. Kent Electronics, Houston TX. G.S. Marshall, Sunnyvale, CA lrvme CA; EIMonte,
CA,; San Diego. CA; Phoenix, AZ. Miigray Electronics, Inc., Freeport NY; Orange, CT. Reptron Electronics, Inc., Livonia, MI. Resco/Raleigh, Halelgh NC. Semiconduc-
tor Spec1allsts Inc., Chicago, IL; Burlington, MA; Farmlngton MI; M|nneapol|s MN; Hazelwood, MO; Pmsburgh PA; Dallas TX; Milwaukee, WI. Sterling Electronics,
Phoenix, AZ; Sun Valley, CA, San Diego, CA; Baton Rouge, LA, Waltham, MA; Albuquerque, NM; Dallas, TX; Houston TX; Seame, WA. Summit Distributors, Inc., Buf-
falo, NY. Summit Elec. of Roch., Inc., Rochester, NY. Technico, Inc., Columbia, MD; Roanoke, VA. Western Microtechnology Sales, Sunnyvale, CA.

REGIONAL SALES OFFICES: Western Region, NEC Microcomputers, Orange, CA (714) 633-2980. Eastern Region, NEC Microcomputers, Melville, NY
(516) 293-5660. i
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Editorial

U. S. innovation may be ebbing, but not in semiconductors

The loss of U. S. engineering jobs to foreign
competitors, caused by ebbing American
innovation, is a depressing subject. So it
comes as little surprise that few Wescon goers
attended a session on this topic earlier this
month in Los Angeles. More’s the pity,
because in contrast to the usual wailing about
trade deficits and the decline in U. S.
technological investment despite serious
Government concern, a well-known
scientist-businessman representing the
semiconductor industry offered a brighter
view of that industry’s world.

“Innovation is not a problem for
semiconductors,” says Thomas A. Longo,
vice president and chief technical officer at
Fairchild Camera & Instrument Corp. In
contrast to the troubled state of much of
U. S. business, he says, semiconductors are
spearheading what amounts to a *“‘second
industrial revolution, where computer advances
are tied to semiconductor advances.” What’s
more, “this industry as spawned in the U. S.
is the most innovative of all time.”

While those who keep close track of the
semiconductor industry know the figures
cited by Longo about its contribution to
foreign trade, they are eye-openers to people
accustomed to hearing only about red ink.
Overall, U. S. semiconductor firms had a
positive trade balance in 1977 of about $500
million and held 96% of the home market
against outside competitors, principally the
Japanese giants. Only the closely related
computer industry can parade similar numbers.

Furthermore, the industry consistently
whips inflation in its own products, with
prices always dropping. Today, for example,
16-kilobit random-access memory sells for
half the price and is a thousand times more
complex than the 16-bit RaM (which Longo
helped introduce) of 10 years ago. All in all,
the lively and successful industry gets this
done because it was itself born 25 years ago

10

as an innovation, has the fiercest kind of
internal competition, and so far has avoided
the kind of heavy-handed regulation that
stifles so many industries.

But even Longo, who strongly believes the
semiconductor industry can keep innovatiop
going at a good clip no matter what, has
misgivings about Japanese competition, based
on his company’s experience. “We take a
new IC in there, sell it well for a few years,
then see the market dry up when the first
Japanese competition appears.” In fact, the
only U. S. Government help Longo wants is
stronger moves to break down the maze of
restrictions facing U. S. companies selling
into Japan. As a founder of the militant
Semiconductor Industry Association, he and
his peers are pressing for such changes, so
far to little avail. Longo’s stand is for freer
trade, not more barriers, even for Japanese
selling Americans.

A tongue-in-cheek request, which he admits
has “no chance of ever happening,” concerns
a fundamental change in U. S. antitrust law.
“Get out of our hair and let us collaborate,
to meet foreign competition outside the
country,” he suggests. “Right now, if I talk
to one of my counterparts about this, we’ll
both end up in jail. Any critic who claims
monopolistic practices would result “hasn’t
looked at our record of lower prices and
dog-eat-dog competition.”

Although the ways semiconductor firms
innovate, and the results they get, might not
be possible for everyone, Longo’s view has
another lesson. After all the repeated
doomsaying on the plight of American industry
compared with foreign competitors, it is
refreshing to hear a success story. Longo’s
message about the dynamism of the U. S.
semiconductor industry deserves a wider
hearing, not only in that industry, but among
the community of American businessmen
and scientists as a whole.
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THE SMART MULTIBUS
COMPATIBLE MOS MEMORY

THAT CORRECTS ITSELF!

COMES IN SEVEN MEMORY SIZES—-4K, 8K, 12K, 16K, 32K, 48K
AND 64K BYTES

Get immediate delivery on the industry's most
advanced Multibus ® compatible memory. All sizes
are available in three different configurations:

e Straight memory

® Memory with parity

¢ The Life Saver-Full Error Checking and

Correction (ECC)

Take a close look at our MBC-064C, a 64K full
ECC board. You'll see excellent engineering and
benefits that can save you time and money.

For example if your system design calls for
battery backup, you'll like the fact that our 64K

INNOVATIVE MICROCOMPUTER
SYSTEMS, BOARDS, AND
SUPPORT EQUIPMENT.

' MANUFACTURERS OF

MUPRO INC.

424 Oakmead Parkway
Sunnyvale, California 94086
(408) 737-0500

TWX 910-339-9251

full ECC board draws 56% less power than the
competitions’ straight 64K memory board, and
on-board error status can tell you if you made it
through the brown-out. In operation our board is
rated for £ 10% on all supplies—much more
achievable at the system level than, say, = 5%.

Running your system at 2MHz and just missing
the speed requirement? Why not upgrade to our
MBC series which runs at SMHz?

Anticipating using the new SBC 86/12 186 bit
micro? Our MBC boards are capable of handling
the extended addressing, as well as the 16 bit
data word, with full ECC, of course.

Is your application a critical one, where errors
can cost money? Medical equipment, process
control, numeric control, etc? Our ECC boards are
85 times more reliable during the first 10,000
hours than straight memory boards. Not to
mention service calls, cost of spares, and repair
time. Can you afford not to have full ECC?

For further information, fill out the coupon
below or circle the bingo card; we'll save you
time and money.

Multibus“,’ trademark of Intel Corporation

Name
Title

Organization

Address

Telephone: ( ]

Application Size K bytes
Development Pre-production Production

Delivery needed (date) Quantities.

I
I
I
I
I
|
: City State Zip
|
I
|
|
|
|
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Adjustable

Flat-Pack
Socket/Carrier
Systems

Versatile TEXTOOL test systems
accept wide range of ‘“‘non-
standard”’ flat-pack packages
with 24 to 44 leads.

TEXTOOLs expanded series of ad-
justable flat-pack socket/carrier sys-
tems are designed to test most “non-
standard” packages for which no suit-
able system is readily available.

Like all TEXTOOL sockets/car-
riers, these systems offer maximum
device protection. The contacts give
firm wiping action, but do not damage
device leads. The carrier completely
protects the device (with either flat or
formed leads) and offers a fast, effi-
cient method of testing
or aging.

The sockets
have a lid design
that eliminates shorting against con-
tacts and which will not separate from
the socket body under normal usage.
Other significant features include in-
tegral chassis mounting holes and
minimum lid overhang at the back of
the socket to permit maximum PC
board mounting density.

TEXTOOL's socket/carrier system
series gccepts a wide range of pack-
age sizes from 24 to 44 leads, thus
offering test versatility previously un-
available.

Detailed technical information on
TEXTOOL's expanded line of adjustable
flat-pack socket/carrier lest systems  is
available on request.

PRODUCTS, INC.

1410 W. Pioneer Drive - Irving, Texas 75061

214/259-2676
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Trompeter looks at QPL
with a jaundiced eye

Quality isn’t just an advertising
campaign word to Ed Trompeter. As
the outspoken president of Trompet-
er Electronics Inc., of Chatsworth,
Calif., he has been fighting connect-
or quality battles for years; his pet
peeve is the qualified product list
(QprL), from which Government pur-
chasers must choose their vendors.

“They should call it the unquali-
fied product list,” says Trompeter,
whose 20-year-old company refuses
to make the outer spring members in
its BNC and TNC connectors from
brass—a practice permitted by
MIL-C-39012. “MIL-C-39012 is a
minimum, not a maximum, Spec,
allowing the procurement of inade-
quate and poorly made connectors,”
he maintains.

However, his company, a small
connector concern with sales of
about $6 million, does not even
attempt to compete with the larger
coaxial connector manufacturers. Its
interest in BNC connectors was
sparked by the discovery that con-
tact holding ability was a major
cause of failure in these components.
Investigation showed that the outer
contact material was soft brass,
which offered no spring action.

“The better beryllium-copper type
connectors cost more,” says Trom-
peter. “Since the military arsenal is
bought on the basis of low dollar,
brass connectors are generally used.
We’re not a QPL supplier because we
don’t intend to reduce the quality of
our design or materials to minimum
military standards.”

Standards committees have paid
little heed to Trompeter’s insistence
that bad connectors have an impact
far out of proportion to their size and
cost. The company president docu-
ments this. fact by pointing to the
1975 Viking 2 launch hold when a
faulty type-N connector cut an
antenna gain by 3 decibels. The
Viking had to be pulled off the
launch pad, and all the ships. and
aircraft that had set out to track it
were recalled.

The brass battle is not the only

Hands off. Ed Trompeter's connector com-
pany will not make devices to QPL specs.

one that Trompeter is waging for the
sake of quality. There also has been
controversy over his company’s in-
troduction of a fiber-optic connector
line (see p. 206).

“Although extensively used, the
SMA type has many drawbacks,
especially when used with fiber,”
says Trompeter. “This delicate screw
type requires precision torquing and
can be damaged beyond repair or
strip its threads with hasty handling.
It can also decouple under vibration.
Our TPS can, on the other hand, be
used as a quick-disconnect bayonet.
It doesn’t require torquing, has no
threads, is vibration-proof, and locks
positively. It’s an alternative to the
SMA connectors that are used in
fiber systems only because they were
there when a small connector was
needed.”

Can the Pentagon’s Sumney
make ICs faster and better?

Industry followers of military elec-
tronics have long agreed that getting
information on new Pentagon plans
and programs is easy once you find
the people who have it. Locating
them is the hard part. For the semi-
conductor industry, Larry W. Sum-
ney is one of those people. After 16
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The single card computer

with the features
that help you in real life

COMPLETE COMPUTER

In this advanced card you get a pro-
fessional quality computer that meets
today’s engineering needs. And it's one
that’s complete. It lets you be up and
running fast. All you need is a power
supply and your ROM software.

The computer itself is super. Fast
4 MHz operation. Capacity for 8K bytes
of ROM (uses 2716 PROMs which can
be programmed by our new 32K BYTE-
‘SAVER® PROM card). There’s also 1K of
on-board static RAM, Further, you get
straightforward interfacing through an
RS-232 serial interface with ultra-fast
speed of up to 76,800 baud — software
programmable.

Other features include 24 bits of bi-
directional parallel I/O and five on-
board programmable timers.

Add to that vectored interrupts.

ENORMOUS EXPANDABILITY
Besides all these features the Cro-
memco single card computer gives you
enormous expandabkility if you ever need
it. And it's easy to expand. First, you
can expand with the new Cromemco
32K BYTESAVER PROM card mentioned
above. Then there’s Cromemco’s broad
line of $100-bus-compatible memory
and 1/O interface cards. Cards with fea-
tures such as relay interface, analog
interface, graphics interface, opto-
isolator input, and A/D and D/A con-
version. RAM and ROM cards, too.

————
-“ .

4

Card Cage

Cromemco

Specialists in computers and peripherals

32K BYTESAVER PROM card

EASY TO USE

Another convenience that makes the
Model SCC computer easy to use is our
Z-80 monitor and 3K Control BASIC (in
two ROMs). With this optional software
you’re ready to go. The monitor gives
you 12 commands. The BASIC, with 36
commands/functions, will directly ac-
cess |/O ports and memory locations —
ard call machine language subroutines.

Finaily, to simplify things to the ulti-
mate, we even have convenient card
cages. Rugged card cages. They hold
cards firmly. No jiggling out of sockets.

AVAILABLE NOW/LOW PRICE
The Cromemco Model SCC is avail-
able now at a low price of only $450
factory assembled ($395 kit).
So act today. Get this high-capability
computer working for you right away.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 o (415) 964-7400
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CTS OffersYou the
DIP Switches You Need!

Choose from the finest line of DIP switches and options available.
The CTS family of quality Series 206 DIP switches provides every
imaginable electrical and mechanical configuration.

New configurations include 2 DPDT’s...2 SPST's including a 2
and a 3 circuit package...and 1 each 2 circuit SPDT and DPST
switch, all in addition to the 15 standard DIP switches previously
available... high (extended) or low (flush) switch actuators . ..and
sealed versions for contaminant-free operation after flow soldering
and cleaning.

All are designed for standard DIP socket insertion; feature crisp,
positive slide detent actuation, reliable gold plated contacts and
are economically priced.

CTS DIP switches are used in all areas of the electronics industry
including communication, data processing, instrumentation and
consumer applications. For prompt, efficient assistance for your
DIP switch requirements, contact CTS KEENE, INC., 3230 River-
side Avenue, Paso Robles, California 93446. Phone: (805) 238-0350.

P
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CTS corporATION (iciléh

ELKHART, INDIANA N
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years of working his way up through
the ranks of Navy researchers, the
38-year-old physicist is now manag-
ing the Defense Department’s hot-
test new program—vVHSI, a $200
million, six-year development effort
to come up with very-high-speed
integrated circuits on very large sili-
con chips in production quantities
[Electronics, Sept. 14, p. 81].

Sumney is the first to acknowl-
edge the ambitious and difficult
nature of the assignment that he
took on in August. “Increasing
throughput of present integrated
circuits by 100 times is certainly not
going to be easy,” he says. “But no
challenge worthy of the name ever is,
is it?” When the VHSI program gets
under way in October, he expects it
will attract strong interest on the
part of the semiconductor industry
and the university R&D community
(see p. 89).

Experience. Anyone trying to lo-
cate Sumney in the Pentagon’s half-
inch-thick phone book will still find
him listed under the Naval Electron-
ics Systems Command, which he
joined in 1972 following 10 years
with the Naval Research Laborato-
ry. After basic research on silicon
oxides, thin-film devices, and micro-
electronics processing at the NRL, he
took charge of the lab’s digital
microelectronics applications pro-
grams in advanced navigation, com-
munications, and identifica-
tion—friend-or-foe systems. At Nav-
elex he managed its effort in charge-
coupled devices for three years
before becoming head of the Solid
State and Special Device Technolo-
gy branch in 1975. Last year he was
assigned the additional duties and
responsibilities of research director
for Navelex.

With VHSI proposing “to replace
50 or more present I1Cs with one” and
bring the design cost for custom digi-
tal vHSI chip types down to $100,000
from present industry levels of
$300,000 to $400,000, Sumney faces
a big challenge. He expects to draw
on his knowledge of industry as well
as technology, a knowledge he culti-
vated during service on the Penta-
gon’s Advisory Group on Electron
Devices.
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MEASUREMENT
COM PUTATION

product advances from Hewlett-Packard

OCTOBER 1978

The addition of two technologies to that of spectrum analysis—frequency synthesis and microprocessor control—enhances the performance and
simplifies the operation of the HP 3585A Spectrum Analyzer.

This new spectrum analyzer makes difficult
measurements easy in the 20 Hz to 40 MHz range

By portraying a signal’s properties in
the frequency domain, the standard
spectrum analyzer can help measure
linear and nonlinear circuit performance,
distortion, modulation, frequency
response, and many other properties. And
while its spectral plots offer good
qualitative information, the amplitude
measurements derived from these plots
are generally inaccurate. The HP 3585A
combines synthesizer and microprocessor

IN THIS ISSUE

technologies to overcome this limitation,
and to achieve some other significant
benefits.

Measurement performance.

With a synthesizer based on a new type
of phase-locked loop, the HP 3585A can
enter center frequency and span settings
witha 0.1 Hzresolution and =1 X 10*7
per month stability over the analyzer’s
entire range of 20 Hz to 40.1 MHz. This

| HELIE 2

frequency precision and stability make it
possible to use the narrowest resolution
bandwidth, 3 Hz, for close-in analysis
even at 40 MHz. Microprocessor control
(an example of HP’s on-going NMOS 11
microcircuit technology) provides 0.5
decibel accuracy over most of the —135to
+30 dBm amplitude range.

(continued on seventh page)

Low cost graphics plotter ¢ New logic pattern generator ¢ Transaction processing with new Series ||




HP’s two new business calculators are

without equal

and surprisingly affordable

SR

v
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HP’s newest business management and
advanced financial calculators, the
HP-37E and the HP-38E, put unequalled
performance within your reach. Conveni-
ence features, such as larger and brighter
LED display, diagnostic self-check capa-
bility, and display messages that tell if a
procedural error is made, have been
coupled in the 37E and 38E with HP’s
time-proven RPN logic system and tradi-
tional attention to detail. The resulting
performance and affordable price add up
to a truly outstanding value.

The HP-37E Business Management
Calculator provides an excellent combina-
tion of the financial, investment. and
statistical capabilities so needed in mod-
ern business. With the 37E, financial
problems can be stated in a simple, intui-
tive manner. It calculates amortization
schedules, retail-style percent functions,
cash flows, statistics with trendline
schedules, and compound interest to
name a few. Besides the five financial
registers, the HP-37E is equipped with
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seven user memories which make it possi-
ble to store or recall constants. answers, or
any numbers during calculations.

The HP-38E Advanced Financial Cal-
culator with Programmability features
powerful cash flow analysis, easy time and
money calculations, advanced statistics
capabilities, up to 99 lines of program
memory, a 2,000-year calendar, plus the
added advantage of personal program-
ming. And programming the 38E is easy.
Just switch to the program mode and key
in the series of operations normally used to
solve a problem. Then switch to the Run
mode, key in the data, and press the
Run/Stop key. The program can be re-
peated with different data as many times
as desired. There is no complicated lan-
guage to learn and no elaborate start-up
procedure to memorize.

For a complete list of functions and fea-
tures, check A on the HP Reply Card.

Rugged, compact quartz
oscillators rival lab
performance

This family of three high performance
quartz oscillators helps you to meet your
needs optimally for precise frequency in
instrumentation, communication, and
navigation systems—electrically and
physically. The 10544 A/B/C offers:

AGING RATE is alow 5X 10~ 1%day in
all models. These are aged under com-
puter surveillance and are never shipped
until that rate is met. You don’t need to
age them for months and recalibrate
frequently.

SPECTRAL PURITY is excellent, so
you can multiply the frequency into the
microwave region. Signal to phase noise
ratio exceeds 150 dB (for 1 kHz offset) and
short term stability is 1 X107 (1 sec-
ond average time).

RUGGEDNESS: All models are built to
withstand field use, and environmental
performance is fully specified. One model
also has shock mount provisions.

CONNECTORS: Models are available
with pc board or feed-through connectors.

RELIABILITY: Since we produce these
oscillators in large quantity both for sys-
tems users and for HP’s most accurate elec-
tronic counters and frequency synthe-
sizers, we have the large data base neces-
sary for accurate reliability figures. And
they’re built to HP’s high quality standards,
of course.

For more details, check B on the HP Reply
Card.
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Ruggedness, compactness —72 x52 x 62mm
(2.8" x 2" x 2.4")—and high performance are
key features in this quartz oscillator family.

:MEASUREMEN] COMPUTATION NEWS



HP offers “menu’ of choices to assemble
complete graphics systems

| HP.IB

A typical HP graphics system inc:udes an HF 9845A Desktop Computer, HP 9872A 4-calor Plotter, HP 9874A Digitizer and

an HP 9885A Flexible Disc Drive

Tailoring a complete computer graphics
system to fit your needs is as easy as
selecting from a “menu’ offering a wide
range of desktop computers, plotters,
printers, on-line storage devices, and the
new 9874A Digitizer from HP.

By mixing or matching HP desktop
computers and HP graphics or memory
peripherals, you can customize a system
to meet your requirements—and all the
components and interfaces are built and
backed by HP quality and service.

An HP graphics system with its high-
level programming languages, standard
interface cards, and total system architec-
tures provides all the graphics tools you
need. For example, use the graphics
power of the HP System 45 to drive an HP
9872A 4-color Plotter, the HP 9874A Di-
gitizer, and an HP 9885A Flexible Disc to
plot data from contour maps, design pe
boards, create technical drawings, or pre-
pare circuit diagrams and schematics.

Hewlett-Packard has engineered the
complete desktop computer graphics sys-
tem to save you system design and setup
time. Interface cards, cables. and I/O
slots are designed for “plug in and run”
operation. The friendliness of HP's
desktop computers has been extended fo
the peripherals line, allowing you to in-
teract with the system and operate it with a

F MEASUREMENT COMPUTATION NEWS

minimum of specialized training. The Sys-
tem 45 command structure, for example,
allows you to upgrade any of the graphics
component devices—printer, plotter. di-
gitizer, or mass memory—~hy simply
changing the address of a specified device
without other software modification.
Your HP desktop computer graphics

system is ready to begin solving your
graphics problems as soon as you turn it
on. There is no complicated start-up pro-
cedure, no operating system to load. no
compiling to do. The automatic data buf-

fering feature on the System 45 allows
overlapped input/output for slower de-
vices so one component of the system
doesn’t slow down the whole operation.
If you need it, additional CPU power for
your graphics system is available with the
HP 1000 computer, or a graphics system
could be built around the HP 2647A intel-
ligent Graphics Terminal. Most of the HP
graphies components are compatible with
these systems.
Obtain full details by checking C on the HP
Reply Card.

Graphic Input

Memory

Graphic OQutput

Sofiware

HP 9825

HP 9845

HP 1000

HP 9874 Digitizer (new)

HP 9874 Digitizer (new)

HP 9874 Digitizer (new)

HP 9885 Flexible Disc

HP 9875 External Tape
Cartridge (new)

HP 9885 Flexible Disc

HP 9875 External Tape
Cartridge (new)

HP 7906 Hard Disc

HP 7920 Hard Disc

HP 12732A/12733A
Flexible Disc
HP 12960A Hard Disc
HP 7906 Hard Disc
HP 7920 Hard Disc
HP 7970 B/E Magnetic
Tape Unit

HP 9872 4-color Flotter
HP 7225 Graphics
Plotter (new)
HP 7245 Printer/Plotter
HP 1350 Graphics
Translator

HP 9872 4-color Plotier
HP 7225 Graphics Plotter
(new)

HP 7245 Printer/Plotter
CRT Graphics (opt. 700)

HP 98040 Incremental
Plotter Interface

HP 9872 4-color Plotter
HP 7221 4-color Plotter
HP 7245 Printer/Plotter

HP 2648 Graphics
Terminal

HP 91200B TV

Interface

Forecasting & Graphics
Statistical Graphics

28907 Graphics Plotting
Software




HP’s logic probes do more than repair Toshiba
calculators—they sell them

Toshiba conducts a two-day repair
course and provides each trainee with
manual, spare parts, and our 545A Logi
Probe. In the repair procedure the
calculator’s keyboard stimulates circuit
activity, and a lamp in the logic probe’s ti
indicates whether the calculator is
responding correctly.

Economical repairs to the componen
level are now commonplace, increasing
dealer sales efforts for Toshiba. Some
advantages of such on-site repairs are:
e Reduced repair costs and calculator

downtime.

e Reduced dealer calculator loaner
inventory; increases service profits.
e Improved dealer-customer relations.

While Toshiba calculator dealers find the 545A Logic Probe a valuable service tool, a number of o Reduced dependency on expensive,

major customers do too. Here a technician for an oil company business machine maintenance
department checks a Toshiba calculator's main circuit board for pulse activity.

The Business Equipment Division of
Toshiba America has increased sales of
desktop calculators using HP’s Model
545A Logic Probe for servicing. Faced
with a highly competitive market, Toshiba

in-shop, analog test equipment.
e Manufacturer repairs fewer units.
Many users report similar advantage:
for HP’s logic probes and other items i

captures more of their dealers’ share of
our IC troubleshooters line.

mind by training mechanically oriented
repairmen to fix electronic calculators
profitably on site. To find out more about this product, chec.

D on the HP Reply Card.

Individually calibrated data report now available
for microwave attenuators

Fixed and step attenuators have long
been used as reference standards in mi-
crowave measurements. Step attenuators
are also frequently used as signal-level-
setting elements in signal generators.

Both of these applications require accu-
rate calibration data of attenuation vs. fre-
quency, beyond that offered by the usual
data sheet specification. However, if such
calibration reports were done in a micro-
wave standards laboratory, costs could be
quite high.

Now an optional test report can be gen-
erated from testing performed on an HP
8542B computer-controlled Automatic
Network Analyzer, thanks to several pro-
gramming changes and higher accuracy
procedures that have been made on the

CULETT PACKARD
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8542B system. The test report includes
SWR data for both ports and attenuation
data at 42 frequencies from 100 MHz to
18 GHz.

Some users are already programming
their test system data bank with such step
attenuation data to improve accuracy of
output test signals. The data is accessed
from a look-up table and programmed in
as a correction factor at the various fre-
quencies and output levels.

The test report can be ordered by
specifying Option 890 on HP 8491-2-3
fixed attenuators or 8484-5-6 and
33320-1-2 step attenuators. A Gk
Optional hlgh-accuracy calibration test report
are now available for HP coaxial attenuator:

sLetan woo
20TEs 03- TECkNICTANY 02385
CaLisRatioh F¥STER: 8362 sYstEm
PORT IDENTIFICATIONs O1TM LADEL raCING THE

ysee, somr | 13 o M hEr
N5 sort 2 1 ou

FREQUENCY RTTENUATLION
(L1t '

1
i
1
1
1
1
)
1
i
]
]
1
'
'
'
1
1
1

For more information, check E on the HP
Reply Card.

& MEASUREMENT|COMPUTATION NEW



Get fast and efficient on-line transaction processing
for multiuser environments

There are immediate answers for all these users accessing the new HP 3000 Series Il transaction processing system. In this typical example of an
an-line transaction processing environment, the performance was high—2,638 transactions occurred per hour and response averaged three seconds.
When multiple users share common programs and data bases, essential business decisions can be made on the spot.

The HP 3000 Series III Computer was
designed specifically for high perfor-
mance in situations where many people
share the same programs and data base.
The operating system, MPE III, dynami-
cally allocates system resources to ensure
the low response time and high throughput
essential in on-line, transaction process-
ing. With advances such as multiuser
interactive processing, concurrent batch
and terminal processing and BASIC,
COBOL, FORTRAN, RPG, and SPL lan-
guages , MPE III facilitates transaction
processing without a special monitor.

Memory: $32,000 a megabyte
By increasing our internal memory
capacity to two megabytes, we minimized
time-consuming disc swaps and greatly
improved performance. Increased board
density was achieved by packing new 16K
RAM semiconductor memory onto 256K
boards—each containing error correction.

At $32,000 a megabyte, the Series III

leads the industry in memory pricing.
We analyzed the workings of our mem-

ory allocation manager and learned how to

EMEASUREMENTICOMPUTA TION NEWS

increase its efficiency. IMAGE, the data
base management system, was also en-
hanced to be more transaction oriented.
By sharing user data base control informa-
tion, we gained a 30 percent increase in
the number of users with response time
remaining the same.

View/3000 Software
With View/3000 as a stand-alone

source data entry package, data entry ap-
plications can be designed without pro-
gramming. As a front-end to transaction
processing applications programs, View/
3000 augments programmer productivity.
View/3000 also provides forms designs
without programming. More sophisticated
data entry needs, such as data formatting,
can be satisfied with a VIEW design lan-
guage. In addition, VIEW/3000 provides
an extensive set of high-level terminal and
data handling routines.

Easy user interface
To spare the user from having to type in
a sequence of commands to accomplish a
given task, a system designer can assign a
simple name to such a sequence of MPE

III commands. Whenever that name is
referenced, the sequence is automatically
executed. This greatly simplifies user in-
terface.

Never re-enter data

To accommodate typical, large transac-
tion processing data bases, the Series 111
now supports up to eight HP 9725 Disc
Drives for a total capacity of 960 mega-
bytes. All data transactions that change
the character of that data base are au-
tomatically logged by IMAGE. A recovery
program then restores transactions to the
data base.

When it is essential for one user to have
exclusive control of only a part of the data
base, IMAGE'S associative, three-tiered
locking scheme accomplishes this.

To guide our customers in selecting the

exact configuration to handle their trans-
action load, we conducted a series of realis-
tic application tests. The performance data
for Series Il in these tests, and complete
information on the Series 111, is available

by checking F on the HP Reply Card.



New serial data analyzer reduces computer network

debugging time

HP’s new Serial Dala Analyzer operates as a passive monitor for observing serial data at an
RS-232C (V24) interface, or as an interactive system component capable of simulating a CPU,

terminal, or modem

Costly and frustrating downtime of
communication computer networks can be
significantly minimized with the aid of
HP’s new, completely programmable, and
low-cost 1640A Serial Data Analyzer. The
analyzer quickly locates faulty system
components in computer networks or
wherever RS-232C (V24) serial interfaces
are used—be it a minicomputer or
microprocessor with a few terminals, or a
complex, centralized CPU-based
network. Flexible triggering lets you trap
on data errors, time-interval violations, or
invalid protocol sequences.

Most problems can usually be located
by using a nonintrusive monitor mode, but
for subtle problems or loop- back tests the
1640A also simulates a CPU, terminal, or
modem. Combinations of transmission
modes can be used—Simplex, Half or
Full Duplex, synchronous or
asynchronous operation, and up to 9600
bps (19200 HDX) data rates.

A menu setup concept with keyboard
parameter entry and preprogrammed
measurement execution makes the 1640A
easy to use. A simple matrix makes it
easy to set up the 1640A to monitor an

RS-232C (V24) interface, measure time
intervals, or simulate a network
component. Mylar matrix overlays,
prepacked for common applications,
reduce both setup time and errors.

Real-time display of FDX data in
ASCII, EBCDIC, or Hexadecimal,
continuous display of trigger
specifications, and a clear display of
measurement results offers a convenient
inside look at computer network
operation.

For more diagnostic power, the 1640A
can be linked to a computing controller via
the optional HP-IB interface. This HP-IB
capability offers user programming,
remote control, direct ASCII entry of test
messages, mass data storage, and data
manipulation. Remote control via HP-TB
allows the 1640A’s menus to be set up,
front panel keys “pressed,” recorded data
and test results read, and TX messages
entered. The external controller provides
intelligent data sorting such as 1) the
ability to search data for specific character
sequences, 2) comparing transmitted data
with received data, character by
character, and 3) in loop-back testing.

Available options include the HP-IB
interface, SDLC/HDLC and LRC,
CRC-16, and CRC-CCITT
Checking/Generation.

Check item G on the HP Reply Card for
additional information.

Take a closer look at HP’s new multiple output OEM power supply

The success of your product may very
well depend on a reliable power supply.
We’ve prepared a four-page, descriptive
brochure with technical data to help you
see how you can benefit from HP’s
experience in advanced switching design,
materials, and manufacturing technology
incorporated in HP’s new 63312F

Multiple Output Power Supply.
Designed with features needed by
microprocessor based equipment and
systems used throughout the world, the
63312F 550 W Multiple Output Switching
Regulated DC Power Supply provides
three basic output voltages of +4.75 V to
525V, —12Vto —15V,and +12V to

+15 V. You can also specify an optional
output be added for your individual
application to drive a CRT display, a
small motor, additional control circuitry,
or point-of-load regulators.

For additional information, check Hon the
HP Reply Card.
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Jew high-quality, low-cost graphics
ylotter for OEM’s and end users

Low cost combines with quality,
versatility, and high performance in HP’s
new entry into the OEM and end user
graphics plotter markets: the 7225A
ISO A4 (or 8% X 11” paper size) flatbed,
graphics plotter. Selling at about half the
price of comparable plotters, this new
convenient-sized plotter introduces
high-quality, low-cost graphics to OEM's
and end users who have not previously
found graphics to be economically
feasible.

A rugged, state-of-the-art plotter, the
79225A can be configured to meet any of a
wide variety of hard-copy graphics needs,
with plug-in personality modules that
provide the interface, the graphics
language, and other special capabilities.

Line quality is excellent. The 7225A

draws stepless straight lines of any length
and angle, given only the end point
coordinates. Addressable microsteps of
0.032 mm (9.00125 in.) provide visually
clean, continuous ink lines to produce
publication quality plots. Plotting speed
between points is 250 millimetres per
second, and text is drawn at 3 characters
per second. In addition to a low initial
purchase price, the 7225A owner may
expect low cost of ownership thanks to
HP’s rugged. new linear stepper mecha-
nism that eliminates many moving parts.
There are presently three personality
modules for the 7225A. The 17601A
module adapts the 7225A to use the
HP-IB (IEEE 488-1975) and through the
Hewlett-Packard Graphics Language
(HP-GL) makes available 38 instructions

Interchangeable interface
capability

Low purchase price

Fewer moving parts

Excellent line guality

Fast plotting

Interfaces with the older and the
new HP desktop computers

for vector plotting, character set and line
type selection, point digitizing, user unit
scaling, and labeling with programmable
size, slant, and direction of characters.

The 17600A personality module is
HP’s GPIO module. The language is
binary coded data. This interface is
compatible with the graphic software
drivers written for the HP 9815A, 9820A,
9821A, 9825A, and 9830A desktop
computers.

The 17602A module, useful for OEM
and computer systems applications, is a
bit parallel interface that makes the
7225A interchangeable with the 7210A
Digital Plotter.

Check M on the HP Reply Card for all the
details.

HP 3585A combines two
technologies for easy use
and high performance

(continued from first page)
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Ease of operation.

Microprocessor control also gives the
HP 3585A user kevboard control of those
functions with variable parameters such
as center frequency, span, and reference
level. All the information that defines the
displayed spectrum is displayed
alphanumerically at top and bottom of the
CRT for quick interpretation or permanent
record. Advanced microprocessor
software gives users the choice of variable
analog or precise digital control where
appropriate.

Programmability.

By connecting the HP 3585A 1o a
computing controller such as the HP
9825A via the HP Interface Bus (HP-1B),
measurement problems can be solved that
would be impenetrable to analyzers alone.
Those involved with communications and
radar development will find the
HP 3585A Spectrum Analyzer well worth
its price.

Check N on the HP Reply Card for full

details.



A programmable stimulus for
multichannel logic with new
logic pattern generator
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Capable of many bus-oriented tasks
such as traffic simulation, peripheral
stimulus, and RAM/PROM imitation, the
HP 8170A Logic Pattern Generator is also
a natural partner for the logic analyzer
when a programmable stimulus is re-
quired. Functional testing of multi-
channel logic devices and subassemblies
can be carried out rapidly and reliably.
Whatever the stage of investigation, de-
velopment, or production, they can be
tested under realistic conditions without
the need to integrate them. Remote pro-
grammability (HP-IB and RS 232C) pro-
vides a ready means of automatic test and
response comparison.

Parallel 8 bit or 16 bit patterns at a
memory depth of 1024 or 512 words are
generated, optionally extendable to four
times that capacity. Variable clock rate,
up to 2 MHz, permits thorough functional
test at full system operating speed. Rapid
hook-up to the device-under-test is facili-

ggee

tated by specially designed pods, select-
able positive/negative logic, and selecta-
ble TTL/CMOS compatability.

Data and addresses are multi-code
programmable. These and the operating
modes can be entered remotely or via the
front panel keyboard. Special addresses
define data start and stop, and generate a
qualifier. The memory is nonvolatile, thus
protecting all stored information.

Since synchronous (internal or external
clock) or asynchronous (2- or 3-wire hand-
shake) bus traffic can be simulated, the
operation of any bus device can be inves-
tigated. Alternatively, PROM operation
can be emulated. Here. data is accessed
by an externally applied address, and can
be easily loaded or modified via the
keyboard. Hence, software can be proved
before being written into the PROM.

For more information, check I on the HP

Reply Card.

HP designs large red LED
display for low power
consumption applications

Readable in bright light at distances of
up to 10 metres (33 feet), the HDSP-3400
Series red LED numeric display is the
largest in Hewlett-Packard’s seven-
segment product line, which ranges in size
from 2.59 millimetre (. 10 inch) to the new
20.32 millimetre (0.8 inch) display.

It was designed for use in electronic
instruments, point-of-sale terminals,
television sets, weighing scales, digital
clocks, and a number of other applications
requiring low power consumption in a
large, easy-to-read display.

The gallium arsenide phosphide dis-
plays are in a standard 15.24 millimetre
(0.6 inch) dual-inline-package that per-
mits mounting on PC boards or in standard
IC sockets for easy use.

Models in the new series are: HDSP-
3400, common anode left hand decimal;
3401, common anode right hand decimal;
3403, common cathode right hand deci-
mal; 3405, common cathode left hand de-
cimal; 3406, universal overflow (*+1) right
hand decimal.

The HDSP-3400 Series displays are
available from stock of Hewlett-Packard’s
franchised distributors.

For more details about this new product,

check J on the HP Reply Card.
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COMPONENT

New .5 micrometer GaAs FET with low noise
and high gain to 18 GHz

The HFET-2201 has the lowest noise, highest
gain, and widest usetul range of any hermetic
packaged GaAs FET.

A new breakthrough in GaAs FET
technology, the HFET-2201 offers state-
of-the-art noise figure and gain perfor-
mance in the 2 to 18 GHz frequency
range. A high dynamic range is available
with typical 10 GHz linear output power of
12 dBm.

Typical Data
Noise A i im
Frequency Figure Gain Available Gain
4 GHz 1.2dB 14.1 dB
10 GHz 24d8 g.2dB 14.5 dB
14 GHz 3.1dB 8 dB

The device is packaged in a unique,
hermetic microstrip package especially
designed for wide bandwidth capability. A

high degree of pretuning is afforded by the
HPAC-170 package, resulting in high
transducer gain from 12 to 18 GHz.

With 100 percent visual and DC
screening, plus 100 percent precap visu-
als before sealing, the designer of ECM,
wideband surveillance, and warning sys-
tems will find this new FET to be very
reliable. The characteristics of the FET
simplify circuit design in applications
such as radar and communications
equipment.

For more, exciting details on this GaAs
FET breakthrough, check K on the HP
Reply Card.

Four bipolar transistors to make your designs
more powerful and less complex

Here’s a family of HP bipolar transis-
tors that offers superior solutions to your
linear power, gain, and low noise perfor-
mance requirements from 1 to 4 GHz.

Well suited to both broad- and narrow-
band applications, each transistor in the
amplifier chain has been designed to op-
timize a particular characteristic:

HXTR-6101 - Noise Figure

2.8 dB typical at 4 GHz

HXTR-2101 - Gain

10.5 dB typical at 4 GHz
HXTR-5101/2 - Linear
Power and Gain

Design options made possible by this
family of packaged bipolar transistors
create opportunities for improving com-
mercial and military system performance.

To help you in your designs, send for data
sheets on these bipolar transistors, check L

on the HP Reply Card.
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HXTR-6101

HXTR-2101

HXTR-5101

HXTR-5102
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A hypothetical amplifier chain utilizing four bipolar transistors delivers 30 dBm.



Economy network analysis
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Magnitude and phase measurements can be accomplished with one simple and compact system

using the HP 8754A Network Analyzer.

A complete and cost effective
stimulus-response test system is now
availahle with the introduction of the HP
8754A RF Network Analyzer. Operating
overthe wide4 MHz to 1.3 GHz frequency
range, the 8754A combines a swept
source, three channel receiver, and CRT
display for accurate measurements of hoth
the magnitude and phase of a device’s
transmission and reflection characteris-
tics. The system is contained in a single
132.6-mm (5 1/4-inch) high package
weighing only 16.7 kg (37lbs), which
makes it excellent for field test applica-
tions, as well as production test and
luboratery design.

Despite its compact size and economi-
cal price, the 8754 A offers many teatures

associated only with much larger and more
expensive instruments. These include:

e A tuned receiver with 80 dB of dynamic
range ( —80 dBm sensitivity) free from
spurious and harmonic responses
common to diode detection schemes.

e Three inputs and two independent dis-
play channels for simultaneous trans-
mission and/or reflection measure-
ments of the user’s choice.

e Internal rectilinear and polar CRT
graticules with Smith Chart overlays for
direct readout of complex impedance
(R = JX).

e Integral sweep oscillator with 1, 10,
and 50 MHz crystal markers and LED
frequency readout.

A broad selection of precision 502 and
75() test sets are available, providing the
versatility to tailor your test setup to your
specific applications. These include the
11850A/B Power Splitters for precision
transmission measurements, the 8502A/B
high directivity Transmission/Reflection
Test Sets, and the 8748A S-Parameter
Test Set for complete S-parameter mea-
surements without reversing the test de-
vice. Forin-circuit probing application up
to 500 MHz, simply add the high impe-
dance 1121A Active Probe. A wide range
of cables, adapters, transistor fixtures,
and other accessories are also available.

Direct compatibility between all
8754A’s and the HP 8750A Storage-
Normalizer provides further flexibility.
Adding the 8750A provides flicker-free
digital storage and automatic normaliza-
tion of frequency response errors. If you
want to measure very narrow-band devices
such as crystal filters, where the 8754A’s
internal swept source is not applicable,
you can do so quickly and easily by adding
a stabilized source like the HP 8640A.

For more information, check O on the HP
Reply Card.
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SSR UPDATE

AC Solid State Relays:

We have more answers than
you have questions.

Whatever your AC solid state relay switching proklem, the
odds are we have the answer sitting on our shelf, With more
than 90 different models ready to meet your needs, you have to look
long and hard to find a problem we can't answer.

The features tell the story. Voltage ratings up to 800V peals.
Steady state load current ratings up to 40 Amps. High transient
immunity. Optical isolation. Zero cross-over switching, A variety
of packages for pe board, chassis or heat sink mounting. Even
a family of military SSRs designed to meet MIL-R-28750. It's
industry’s most complete line of AC SSRs.

If you still can’t find your answer, we'll help vou. The
industry’s most experienced engineering staff i available to give
you applications support. After all, the more effectively you use
our solid state relays, the better off we both are. So eall or write
us today, and tell us your problem.

9> TELEDYNE RELAYS

3155 W. El Segundo Blvd., Hawthorne, CA 9025 » (213) 973-4545
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It's not only the 361 days of sunshine

It's also seagqulls

and beaches . . . and community
leaders who recognize the

importance of an industrial

base for economic and

cultural progress.

Pinellas County on

Florida's West Coast offers

all of these plus the things you

always hope will be at an expansion site,
or a relocation for your business —
excellent transportation systems,

low living costs, a skilled and
productive work force, who take

pride in a job well done, and the tenth

Lo
——
n »«u% lowest state in local taxes in the U.S.
<> zﬂ,g The Pinellas County Industry
7, A= Council is ready to assist you with

your relocation or new location plans
Make your Great Escape to Florida’s West Coast!

Pinellas County
Industry Council

P.O. BOX 13000R St. Petersburg. Fl. 33733

---------------'

. Name l
Company

. Street l
City State Zip

I Telephone l

In cooperation with the Division of Economic Development, Florida Department of Commerce.
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B General Instrument Corp.’s Mi-
croelectronics group quietly passed a
significant milestone earlier this
month. The Hicksville, N. Y., group
shipped its two-millionth electrically
erasable read-only memory— just
two years after the first large
volumes of 8,192-bit and smaller
devices went to customers [Electron-
ics, Sept. 16, 1976, p. 40]. Robert
McDonald, general manager of GI’s
industrial business unit, estimates
the market at about $15 million this
year and growing at a rate of about
40% annually.

GI's first 100,000-unit month for
electrically erasable ROMs came in
March 1977. “Right now, we'’re
shipping in excess of 300,000 each
month, most of them our 1,400-bit
device for digital tuning applica-
tions,” McDonald says. “But even if
that rate levels off some,” he adds,
“we expect to ship between three
million and four million in 1979.”

To handle those volumes, Gi
recently began converting a second
wafer fabrication line in Hicksville
to electrically erasable ROM produc-
tion. “Presently, we have more of a
problem of capacity than one of
orders,” says McDonald. As a result,
prices remain in the $2 to $3 range
in 100,000-piece lots. Bruce LeBoss

B One of the barriers to mating
leadless ceramic chip-carriers and
printed-circuit boards is about to
come tumbling down [Electronics,
Aug. 31, p. 41]. aMP Inc. of Harris-
burg, Pa., is starting to deliver small
quantities of a square plastic 68-pin
socket that accepts a 68-pin leadless
ceramic chip-carrier, with produc-
tion quantities due early next year.
The socket, which boasts a built-in
heat sink, can be reflow-soldered to
the standard printed-circuit pattern
cited in the Joint Electron Device
Engineering Council’s LSI standard
for devices with outputs on 50-mil
centers [Electronics, March 17, 1977,
p- 88]. The socket is the first in a
family of AMP connectors for the
popular chip carrier. They are being
evaluated by several large computer
firms. Jerry Lyman

Electronics /September 28, 1978
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The new MK4801 8K s:atic
RAM advances Mostek s memory
technology leadership again. You
can now replace kipolar tech-
nology with MOS. The advantages
are sigrificant—increasedsystem
density reduced

pansion without impacting sys-
temaccesstime. A fast OE. also
50% of access time, permits data
interleaving and a flexible latch
allows optional latching of CS and
address. The 4801 uses Address
Activated™ inter-

system cost and
lower power
improving system s -
reliability.

Fast access—
55ns! With sub-
10C ns access/cycle '
times the MK4801
family is ideal for ‘
wide-word cache,
buffer and tele-

Dutput — -
75ns 100 niasdiv

A\ faceto permit

' synchronous

| orasynchronous

|, operation by com-
bining the bene-
fits of Mostek's
Edge-Activated™
concept and fuily
static operation.
Mostek's MK4801
static RAM series

communication

applications. The 1Kx8 organiza-
tior permits 1K increments in
density optimizing memory size
vs.cost tradeoffs. Requiring a
single - 5 volt power supply. the
MK4801 is totally TTL compatible
and as easy to use as bipoflar
memory.

_.. Other features include a fast
CS function (50% of address
access) allowing memory ex-

includes the
MK4801-55 (55ns access/cycle
time), MK4801-70(70ns access/
cycle time). and the MK4801-90
(90ns access/cycle time;.

The technology of the future
is here today. Mostek’'s next gen-
eration process, Scaled Poly 5™
is accomptished through a dou-
ble polysilicon process in which
all physical dimensions af the
transistor geometry are reduced,
as are substrate doping concen-
trations and operating voltages.
The results are next generation
products available today.

World Radio History

The MK4801 is just the first
of many Scaled Poly 5 products
from Mostek. A die size of just
18.900 miis?, sub-100ns access
and 5-volt only operation are
typical of the features you can

expect from future Scaled Poly 5
products.Production volumes of
the MK4801 are scheduled for the
fourth quarter. Start designing
your system now. For more infor-
mation, contact Mostek at 1215
W. Crosby Road, Carrollton,
Texas 75006; Telephone (214)
242-0444. In Europe, contact
Mostek Brussels; Telephone

(32) 02/660.25.68.66013.

MOSTEK
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Mosteks p.

The simple approach

Get more ver-
satility with fewer
parts and lower sys-
tem cost with
Mostek’s new
Combo Chip.

For over two
years, Mostek has
offered Z80 compo-
nents and develop-

cPy
0

-

WTERNAL BUS

INTERAUPY
CONTROL
Loge

INTERAUPT
CONTROL

SERIAL
+0 PORT

-—
TMERA  THER

TWER B

MK3886

L TSERIAL

¥ vo

EXTERNAL . _INTERRUPT
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For design flexi-
bility, the serial I/0
port has synchron-
ous or asynchron-
ous operation with
programmable end-
of-word interrupt.
64 bytes of the RAM
are both write-
protected and Edge-

ment systems. Now the Combo Chip
makes Z80 power available for minimum
chip configuration designs. Only a
Combo Chip, Z80 CPU, ROM or PROM
memory, and TTL I/O are required.
Mostek’s 3886 Combo Chip features
256 bytes of RAM; two programmable
timers; serial I/0 port; four external inter-
rupts; and single +5 volt power supply.
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Activated™ for low-power standby oper-
ation. Plus the four external interrupts
have programmable vectors for special
user requirements.

For more information, call or write
Mostek, 1215 W. Crosby Road, Carroliton,
TX 75006; phone 214/242-0444. In
Europe contact Mostek Brussels; phone

(32) 02/660.25.68. MOSTE[(
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Meetings

1SA/78 International Conference and
Exhibit, Instrument Society of
America, Philadelphia Civic Center,
Philadelphia, Oct. 15-19; with the
Joint Automatic Control Confer-
ence, Oct. 18-20.

NCF-NEC/78 —National Communica-
tions Forum and National Electron-
ics Conference, National Engineer-
ing Consortium, Inc. (Oak Brook,
111), Hyatt Regency O’Hare Hotel,
Chicago, Oct. 16-18.

National Communications Forum,
National Engineering Consortium
Inc. (Oak Brook, 111.), Hyatt Regen-
cy O’Hare Hotel, Chicago, Oct.
16-18.

Image Transfer Symposium, Califor-
nia Circuits Assoc. (Palo Alto,
Calif.), LeBaron Inn, San Jose,
Calif., Oct. 17-18.

Euromicro 78 —Fourth Symposium
on Microprocessing and Micropro-
gramming, European Association for
Microprocessing and Microprogram-
ming, Paris (for information contact
Icontas Service, Munich), Technical
University, Munich, West Germany,
Oct. 17-19.

Canadian Communications and Pow-
er Conference, 1IEEE, Montreal Sec-
tion, Queen Elizabeth Hotel, Mon-
treal, Oct. 18-20.

Electronic Industries Association An-
nual Meeting, Century Plaza Hotel,
Los Angeles, Oct. 25-26, preceded
by EIA Distributor Products Division
Annual Meeting, Del Webb’s New-
porter Inn, Newport Beach, Calif.,
Oct. 19-21.

1978 Design Automation Workshop,
IEEE, Michigan State University,
East Lansing, Mich., Oct. 18-21.

Engineering in Medicine and Biolo-
gy, IEEE, Marriott Hotel, Atlanta,
Oct. 21-25.

Fourth International Conference on
Digital Satellite Communications,
IEEE Canadian Region, Queen Eliza-
beth Hotel, Montreal, Oct. 23-24.

Electronics /September 28, 1978

( Osborne & Associates announces
two new books. . .

AN INTRODUCTION TO MICROCOMPUTERS:
VOLUME 2 - SOME REAL MICROPROCESSORS
VOLUME 3 - SOME REAL SUPPORT DEVICES

There are hundreds of microprocessor books on the market today, but there’s nothing
like Volumes 2 and 3. These books provide the only detailed descriptions of real products
from an independent source.

NEW MICROPROCESSORS

Volume 2 describes individual microprocessors and support devices commonly used only
with the parent microprocessor. The new edition represents a massive expansion of our
previous Volume 2; among other new material it includes the first detailed description of
the Intel 8086 16-bit microprocessor.

NEW SUPPORT DEVICES

Volume 3 describes support devices that can be used with any microprocessor. The ma-
jority of this book is new material: in particular it has one of the most comprehensive dis-
cussions of memory devices ever printed.

Between Volumes 2 and 3, every microprocessor and most support devices available to-
day are described — in detail, and from an independent, unbiased source.

NEW UPDATES

Because of the tremendous amount of material that Volumes 2 and 3 must cover, these
books have been written to be updated on a regular bimonthly schedule. Six update sec-
tions for each of the two volumes may be purchased on a yearly subscription basis. Each
update will describe new products, or products not covered in the original volumes; up-
dates also pgovide additional information for products already included, and errata pages
for previous xt.

NEW FORMAT

For your convenience, Volumes 2 and 3 are printed in loose leaf form and may be
purchased with or without a binder.

The 1978 edition of Volume 2 and the new Volume 3 of AN INTRODUCTION TO
MICROCOMPUTERS will be available at the end of September. To order these or other
storne & Associates publications, check the appropriate boxes below. j

O’\ OSBORNE & ASSOCIATES, INC. (415) 548-2805
P.O. Box 2036  DEPT. E5

Berkeley, California 94702 U.S.A. TWX 910-366-7277

NAME

ADDRESS

CTy STATE 2IP PHONE

SHIPPING CHARGES:  Shipping for large orders to

PRICE ary AMT be arranged.
Volume 2 Some Real Microprocessors .
144 1978 Edibon  With Binder $2000 YA Sl{BSCﬂIPTIONS, . e
15 2 Without Binder $1500 a an fqreugf\ orders $4.00 per 6-issue subscription
16 0 Bder Agne $ 500 for airmail
Vawme 3 Some Real Suppon Devices O  No extra charge in the U.S. - 4th Class Mail ONLY.
79 With Binder $2000
KS:
18 7 Wikeast B der $15 00 el .
I3 B e $ 500 O All foreign orders. $3.00 per book. for air shipment
Vokumh 2 hnd 3 Updates [Subscrmnon O 4th class $0.35 per book {allow 3-4 weeks within
13 8 et af each senes) $4000 USA,
Vohi v 5 (it 0ny I3ia 1ssues) $25 00 O $0.75 per book, UPS {allow 10 days) in the U.S.
MGk S\t e TioTv]l s ssiAs) $250C $1.50 per book. special rush shipment by air in the
us
6 SF Bay Area resdents only TOTAL . )
+6% Caltorma residents outside SF Bay Area Srmi Please send information on:
les Tax
‘Payment n advance musi be enclosed for (Cat reswdents anty} O  Other OBA publications
purchases of up 10 57000 Mvocing for -
purchases of $7000 or more i the US A Stipping Charges 0  Becoming an O&A dealer
avalable upon approval of your account Al TOTAL AMOUNT ENCLOSEQ a School discounts
foreqn orders musi be prepad m WS dollars a List of (oreign diSlﬁbu‘OfS
drawn on 3 US bank o

More information on Volumes 2 and 3
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Two multi-turn trimmers
that will set well with you.

Both our Type RT and MT cermet trimmers combine 20-turns and multi-fingered
wipers to give you unexcelled adjustability. Both types: 10 ohms to 2.5 megs
+10%. Typical TCR is less than =35 PPM/°C. True quality trimmers at very
competitive prices. We have what you need. Our distributors have them
when your need is now. Ask for Publication 5237 (RT) or 5241 (MT).

1.0W at 40°C; .750" long,

4 terminal options; choice of
250" or .340" case heights.

Opagque or translucent case.
$0.65 or 0.93 each 1000

0.5W at 70°C; .375" square,
3 terminal options; or .410" by
375! 4 terminal options. Top

or side adjustment. $1.08 each

1000 piece price. ;2 ) WZ&%’— B ) .
oz dendscd 1 g ot e
for extra strength and

...tested in 85°C water. reliable bonding.

ALLEN-BRADLEY

Milwaukee, Wisconsin 53204 EC166
Electronics /September 28, 1978
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Bell turns out
Integrated version
of optical resonator

Admiral closes;
Japanese expected
to buy plant

Fairchlld Camera
sells two more
instrument lines

PMI adds
4-inch wafers
for linears

Long-loop CCDs
gain as short-loop
versions fizzle
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Electronics newsletter

Another step has been taken toward an integrated optical receiver —and
inexpensive optical communications. That’s the significance of Bell Labo-
ratories’ report that the bulk-optics, nonlinear Fabry-Perot resonator
developed there [ Electronics, Oct. 30, 1975, p. 25] has now been made in
an integrated-optics version that promises to be reproducible much as
integrated electronic circuits are.

The device is almost a universal optical element; it can take on the tasks
of a logic element in optical memories, a pulse shaper or limiter, an optical
switch, a differential amplifier, and, most important of all, an optical
“triode” in which a numerical gain of 7 has already been measured.

Rockwell International Inc., after years of absorbing losses from its
Admiral domestic television business, has decided to close the business and
take a $25 million write-off. Industry observers expect the move to present
a golden opportunity to Sharp Corp. or Hitachi Corp. to get around the
problems caused by the rising value of the yen and the resulting rise in
prices of foreign-made products in the U. S. by buying Admiral’s plant.
At the same time, the write-off for Rockwell eventually should mean an
increase in earnings of 15% to 20%.

President Robert Anderson of Rockwell blamed “intense price competi-
tion” from the Japanese for Admiral’s demise even though the company
had cut costs and had benefited from currency fluctuations.

In the final step of total withdrawal from the instruments and controls
markets, Fairchild Camera & Instrument Corp.’s Test Systems group is
selling off two product lines: its Qualifier benchtop digital integrated-
circuit tester, and its PATT (programmable automatic transistor tester).
Previously, the group sold the bulk of its digital panel meter business to
Dynamic Sciences International, while transferring chip-and-wire DPMs
and the F8 8-bit microprocessor to its Semiconductor group. What’s more,
the San Jose, Calif., group has sold its IEEE-488 interface bus analyzer
product line to 1Cs Electronics Corp. and agreed with customers to
discontinue F8-based appliance controls programs.

Precision Monolithics Inc. in Santa Clara, Calif., has joined a select group
of companies that can make 4-inch wafers for precision linear 1Ccs. The
large wafers will theoretically yield three times as many integrated
circuits as present 3-in. wafers. The first batch has been oxidized and has
had photoresist spun, exposed, and developed; full production runs are
scheduled for the end of the year. Batch processing will decrease the cost of
producing 4-in. linears significantly.

Charge-coupled devices built with long-loop architecture appear be the
ccp devices of choice now that Intel and National Semiconductor have
withdrawn their 64-k 4164 parts from the market. Their decision came
after the arrival of the 64-k random-access memory [ Electronics, Sept. 14,
p. 39] locked the short-loop devices out of the market; the ccbs were
intended as RAM replacements at the quarter-million-bit mark.

Meanwhile, the makers of long-loop parts, aimed as buffer, cache, and
disk memory replacements, have gained second sources: Motorola Semi-
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Should Pentagon
make its own
VHSI circuits?

Two-chip set
for IEEE-488
coming from Intel

Disk controller
due next year
from Motorola

Software package
to be offered
for the Z8

Addenda

Electronics newsletter

conductor will build the Fairchild Camera Instrument device, while
Nippon Electric will line up behind Texas Instruments.

Because many semiconductor manufacturers feel that military programs
don’t generate enough volume and profits to be worth the trouble, the
Defense Department may wind up having to make its own circuits under
the proposed very-high-speed integration program (see p. 89), believes the
president of Integrated Circuit Engineering Corp. “It appears to be the
only viable alternative,” declares Glenn Madland, whose Scottsdale, Ariz.,
company is consultant to the U. S. Navy on submicrometer lithography
for very large-scale integration.

Intel Corp. is shipping samples of its IEEE-488 two-chip interface set, half
of which is a unique controller. The first chip, the 8291 GpriB talk/listen,
contains all the logic needed to interface any 8-bit microprocessor or an
8086 16-bit microprocessor with the IEEE-488 general-purpose interface
bus. To give the processor control of the bus, the second chip, the 8292
GPIB controller, can be added.

Add Motorola Inc. to the list of companies expected soon to offer a
single-chip controller geared to the new double-sided, double-density flop-
py-disk drives introduced earlier this year. With a projected single-unit
price of $50, the MC6849 is to be available in sample quantities early in
the second quarter of 1979. Production is planned for early third quarter,
says Mitch Gooze, strategic marketing manager.

Although the Zilog Z8 microprocessor does not have an emulator, it will
have a software development package that includes a diskette with
assembler and simulator, software manual, instructions and user’s guide,
and some sample programs. The software will run on existing MCZ-1
single-board computers and the ZDS-1 family of development systems if
they are fitted with at least 60 kilobytes of random-access memory. The
price will be $950 and it will be available Oct. 1.

The recent enhancement of IBM's System/34 with what it calls ssp-
ICF —Program-Interactive Communication Feature—is seen as a prelude
to the announcement of a new small business system. SSP-ICF provides
support for program-to-program communication within the same system
or between systems, says IBM’s General Systems division in Atlanta. To
handle the extra workload, the new machine, which is expected to be
unveiled next month as the System/36 or 38, will reportedly offer power
comparable to some of the System 3 models but at improved
prices. . . . A series of ciphering devices, suitable for business and
commercial environments, will soon be marketed in the U. S. by Siemens.
The microprocessor-based units are manufactured in Switzerland by
Crypto AG and range in price from $3,790 for a portable, hand-held
ciphering unit with 1.4 X 10'¢ code possibilities to $29,650 for an off-line
cipher terminal with 102 possible codes. Crypto AG has long been a
supplier to diplomatic and military users.
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jow, everything
vou loved
about the
2114 plus 125mW
power down.

Memory retention at 2.5 volts Vcc ~ And Mil versions soon-

vs. 350mW operating. Think of
the power you save. And think available. From Synertek,
of the complete 2114 family now. For specs, samples
from Synertek. All fully static. - ’ and complete informa-

No clocks or triggers using - , i tion, contact Larry Hester,
valuable system time. 200, : Synertek, 3001 Stender Way,
300 and 450nsec versions. The , Santa Clara, California 95051.
low power 21141 series — plus power down. (408) 988-5600. TWX: 910-338-0135.

family of 4K static RAMs

ST |
—the 2114LV. 125mW stand-by 4 £z "‘ k to-come. The broadest
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Superb circuit-negative film
at significant savings!

Introducing new, economical Kodak Precision Line fim LEN4—
send for a free sample negative.

ﬁﬁﬁﬁﬁﬁﬁﬁﬁé@ :%5%%%%3%

%///// )

Supenor line edge acutance, high- (it's extremely fast), with processing in lith
maximum density, minimum pinholing, chemicals. It's also very good for contact
excellent dimensional stability...our new work, and can be used with a variety of
film has everything you'd expect of a processing technigues.
premium-quality, line-negative film for Write, on your letterhead, and we'll send
circuit work. you proof: a free sample negative made on

But new Kodak Precision Line film LEN4. Check its quality on your own scope.
LEN4 isn’t premium priced. It costs We'll also send our free “Take a New Look”
significantly less than comparable films! information packet. Eastman Kodak

LEN4 is ideal for projection applications Company, Dept. GA004,Rochester, NY 14650.

KODAK [PRECISI®N LiME Film
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Significant developments in technology and business

Computer producers
unveil designs for
data communications

Underscoring merger of EDP
and communications,
CompCon focuses on infrared,
digitized voice, networking

The technologies of data processing
and data communications are be-
coming harder than ever to separate,
and no group is more aware of the
overlap than the computer designers
and engineers who met earlier this
month in Washington, D. C., at the
1EEE Computer Society’s CompCon
78. Responsible for designing more
communications and sophisticated
network capabilities into the next
generation of computers, the group
discussed a variety of hardware tech-
nologies and communications soft-
ware and protocols, as well as tech-
niques for controlling and measuring
the performance of computer net-
works.

One of the research projects, for
example, is a novel scheme for
connecting computer hardware lo-
cated in the same room. F. R. Gfell-
er of iBM Corp.’s Zurich Research
Laboratory proposes to use infrared
light for a wireless communications
system that would offer the user
greater freedom in positioning his
equipment. The infrared radiation
would be bounced off the walls and
ceiling of the room, rather than
along a line of sight.

Other advantages of the infrared
system include its immunity to elec-
tromagnetic interference and the
fact that the infrared radiation is
confined to the room. “This arrange-
ment contributes to the security of
the communications link and elimi-
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nates interference with communica-
tions links operating in adjacent
rooms,” Gfeller says.

He reports that a research team
has built a prototype using four
arrays of 10 gallium-arsenide light-
emitting diodes, each with an output
of 16 milliwatts, and a receiving
array of nine photodiodes with a
total area of 0.68 square centimeter.
The unit achieved data rates of 64
kilobits per second using phase-shift
keying with a carrier frequency of
256 kilohertz.

Hearing voices. As computers do
more communicating, a more flexi-
ble interface with humans will be
useful. Thus another popular topic is

research into digitized voice and
techniques for its storage, automatic
recognition, and generation. James
L. Flanagan, with the Acoustic
Research department of Bell Labo-
ratories, Murray Hill, N.J., says
Bell Labs is already using some of
the techniques in its internal directo-
ry-assistance service. With the com-
puter-controlled service, a user types
in the name of the party, using the
key-pad of the tone-dialing system.
Once the computer locates the num-
ber, it reconstructs it from digitally
stored recordings of an announcer.

A more sophisticated experiment
at Bell Labs has stored the pronun-
ciation guide of a dictionary, with

Telecommunications poiicies clash

Despite its technical orientation, the CompCon meeting provided a forum for
major policy statements on telecommunications regulation.

Regarding the regulation of communications common carriers, Henry
Geller, assistant secretary of the Department of Commerce and head of the
recently formed National Telecommunications and Information Administra-
tion, says that the *“‘national commitment to free enterprise will guide
common carrier policy.”” He admits, however, that with the lines between
data processing and data communications blurring, it is becoming difficult to
decide what to regulate.

The current state of confusion, he concedes, is due not to *‘a failure of the
market or technology, but to a failure of Government policy. It is incumbent
on the Government to get its act in order.”

Lewis M. Branscomb, vice president and chief scientist at IBM Corp., used
the opportunity to fire a salvo at American Telephone and Telegraph Corp.’s
proposed Advanced Communications Service [Electronics, Sept. 14, p. 33].
Branscomb maintains that the phone company should be allowed to offer
the value-added features of ACS on an unregulated basis only.

At a separate session on the impact of the Federal Communications
Commission’'s Second Computer Inquiry, AT&T’s director for data-telecom-
munications policies and planning, Franklin T. Julian, replied that deregulat-
ing an area and promoting free competition is fine, so long as the phone
company can also compete. ‘‘An overly broad definition of unregulated data
processing would serve no purpose other than to limit the Bell System’s
participation, should the 1956 consent decree preclude the Bell System from
providing an unregulated service,’’ he says.
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CCD loops replace disk

Storage Technology Corp.’s 4305 Solid State Disk uses 64-kilobit charge-
coupled devices with 4-kilobit loops that operate between 1 and 3 mega-
hertz. The 4305 architecture selects a loop in each of 72 CCD chips and
reads out 1 bit from each loop. This provides 72 parallel bits, 64 for data and
8 parity bits for single-bit error correction. When all the bits in that set of
loops are used, the unit shifts to another set of loops; and when all the loops
in the first 72 CCDs have been used, it shifts to another column or set of 72
CCDs. This architecture produces data transfer rates of 8 to 24 megabytes
per second. For STC's current IBM-plug-compatible applications, however,
this had to be cut to speeds of 1.0, 1.5 and 3.0 megabytes/s. In typical
memory-paging operations, the 4305 will operate some 30% to 50% faster
‘ than the fixed-head disk it is designed to replace, STC estimates.

moving-head disk. And because it
does so at such an attractive price,
we feel the ccD technology we've
chosen will be the best for this type
of application.”

Using the ccCps, the 4305 achieves
an average access time of 0.7 milli-
seconds, compared to the 5-ms aver-
age access time of the IBM 2305
Mod 2. As for the IBM 3350
moving-head disk, it has an average
access time of 35 ms.

Also, the STC unit can store 45
megabytes in a cabinet half the size
of the IBM 2305, which stores a
maximum of 11 megabytes. Prices
start at $150,000, about half of what
the 1BM disk costs, says Holwick, and
run to $400,000 for a fully config-
ured system. E
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Instruments

Infrared probe
monitors 15-kW laser

When a high-power laser is used as a
metalworking tool, control over its
15-kilowatt continuous-wave output
is critical—but how to do it? One
way is to combine a fiber-optic probe
with two photodetectors to form an
infrared temperature monitor that is
blind to the carbon-dioxide laser’s
10.6-micrometer wavelength.

That’s the solution Vanzetti In-
frared & Computer Systems Inc.
provided when an Italian research
institute sought precise control of a

laser’s output for metalworking ap-
plications. Officials of Istituto per le
Ricerche di Tecnologia Meccanica
(IRTM) completed acceptance tests
of the metalworking laser earlier this
month in Somerville, Mass., where
its builder, Avco Everett Metalwork-
ing Lasers, is located. Essentially,
the laser unit’s control system is a
noncontact thermometer, says Ric-
cardo Vanzetti, president of the
Canton, Mass., company that bears
his name.

Under fire. Vanzetti explains that
different metals have different op-
timum temperatures for working and
that precise control of the laser’s
output power can mean the differ-
ence between good and bad welds,
for example. Heretofore, sampling of
the beam’s output has been used to
get less precise temperature read-
ings. But sampling the laser beam
produces just that—a sample and
not a precise measurement of the
temperature at the workpiece as it is
being treated or welded, Vanzetti
points out.

The Vanzetti instrument, on the
other hand, looks at the infrared
radiation from the workpiece with a
fiber-optic probe while the metal is
in the process of being worked. The
radiation changes exponentially with
temperature, Vanzetti says, and the
probe picks up the radiation even as
the crystal structure at the surface of
the metal changes because of oxida-
tion and fusion.

Under control. The probe trans-
mits the optical signal to a detector
head, where two separate detec-
tors—one germanium and one sili-
con—convert the optical signal into
a voltage. The two detectors in the
Vanzetti monitor are sensitive to two
different spectral regions, but the
company is not divulging what those
regions are.

“The ratio of the two indicates
precisely the slope of the blackbody
radiation curve [a theoretical ideal
curve] characteristic of the tempera-
ture being observed,” Vanzetti ex-
plains. The technique is called band
ratio detection, and it indicates the
correct temperature to within + 1%,
no matter what the changes in
surface emissivity may be during the
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RENT NOW!!

1/10 Temnnals — Month-To-Month

CONTINENTAL RESOURCES
has the world’s largest inventory of
computer peripherals ready to fill
your - rental needs. CRT’s,
teleprinters, portable data ter-
minals, and the latest model of
data monitors from such - top
manufacturers as DEC, Lear
Siegler, Texas Instruments,
Teletype™, Hewlett-Packard, and
Spectron. All are available for
weekly, monthly or yearly rental.

CONTINENTAL is geared to res- -
pond and support your peak loads,
crash programs, or emergency re-
quirements. With nationwide inven-
tory and service centers, staffed
with more than 100 professionals,
‘we can provide you with the equip-
‘ment and service you need, when
you need it, and for as long as you
wantit.

Rent with confidence from CONTINENTAL.! You're backed by:
e top manufacturers
e immediate availability
e one monthly charge
¢ in-house service
e no down time

CALL CONTINENTAL’s nearest inventory center now. Find out how you can rent these
CRT’s, teleprinters, portable data terminals, and data monitors for a week, a month, or a year.

f CONTINENTAL RESOURCES,INC.
C 1= ? ]
Q:\— / 175 MIDDLESEX TPK., BEDFORD, MA. 01730

Inventory Centers: Boston, MA (617) 275-0850, New York, NY (212) 695-3206, Long Island, NY (516) 752-1622,
Philadelphia, PA (609) 234-5100, Scotch Plains, NJ (201) 654-6900, Baltlmore, MD (301) 948-4310,
Washington, DC (301) 948-4310, Atlanta, GA 800-638-4050, Fort Laudordalo. IFL 800-638-4050,

Chlcago, IL (312) 439-4700, Dayton, OH 800-323-9656, Houston, TX 800-323-9656, Seattle, WA (408) 249-9870,
Santa Clara. CA (408) 249-9870, Los Angeles, CA (213) 638-0454, Santa Barbara, CA (805) 653-1696,

Costa Mesa, CA 71 4) 540-6566, San Diego, CA (714) 292-0750
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Big zap. Vanzetti monitor on an Avco laser (above strip-chart recorder) is connected to an
optical-fiber light pipe and infrared detector head to the right of the laser nozzle.

metalworking operations.

Next, by means of a feedback
loop, the electrical signal corre-
sponding to the ratio is sent to the
laser’s 70-kilovolt electron beam,
where the beam’s maximum current
of 80 milliamperes is controlled. It is
then possible to vary the rate of ioni-
zation of the laser’s gases and the
beam’s power output. “We keep the
temperature profile within the de-
sired limits,” Vanzetti explains. “and
there’s no danger that the workpiece
may be over- or underheated.”

The Avco laser will be sent to
IRTM in the town of Vico Canavese,
located about 40 miles north of the
city of Turin, Italy, where the
company will use it for research into
the welding, cutting, and heat treat-
ing of various metals. David West,
Avco Everett’s service manager, says
the metalworking laser is among the
most powerful cantinuous-wave units
in the world. The Avco group has
built four other such units to date,
but only one included the Vanzetti
Thermal Monitor Controller. il

Careers

EEs can help own patent interests
by keeping documentation from day one

Creating a salable new product may
often be easier for an inventive elec-
trical engineer than figuring out how
to protect future patent rights to it.
In fact, it is while conceiving and
building the product that most
inventors take a wrong turn on docu-
mentation and thus jeopardize both
its patentability and their financial
rewards, say patent attorneys.

“But there is a simple way for
either an individual or a company to
ensure these rights are protected
right up to patent-application time,”
says Billy A. Robbins, a Los

46

Angeles—based lawyer. Drawing on
more than 20 years’ experience,
Robbins and other partners in his
law firm described patent practice at
a Wescon session earlier this month.

Document. Essence of their advice
is compiling extensive documenta-
tion during the two key phases of
invention, the legal terms for which
are ‘‘conception” and “reduction to
practice,” or building the product. “I
like to see these in a bound notebook,
and bound is important because it
gives an air of legitimacy and
authority,” counsels partner Robert

Berliner. Particularly critical is es-
tablishing exact dates of invention
*“during the mental part of the act,
because it determines the all-impor-
tant priority.” This date often is
contested by the Federal patent
office and by later litigation, he says.

The attorneys recommend keeping
step-by-step records in this bound
notebook, numbering, initialing, and
dating each page. Further, Berliner
stresses that an inventor must always
use ink, must never erase, and must
cross out all white space. While this
empbhasis on form might seem trivial
to an inventor preoccupied with
technical problems, courts focus on
such details later, when dates and
competing claims conflict.

“Above all, make sure there is no
opportunity for a charge that entries
have been altered,” he continues.
Also, the account should be as
complete as possible, describing the
field of the invention, the problem to
be solved, and its significance as well
as identifying all prior known “art,”
or material<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>