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A New Dawn
In Trimmer /Resistor
Technology...

ve put it
~ all together in
one space /cost

_]_faving package.
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= .. our multi function trimmer. This revolutionary

=, joncept combines cermet trimmers and fixed resistors into a single pre-
‘packaged circuit. A consolidation of functions has been designed into a
new product line of cost-effective DIP components.

All trimmer applications require a fixed resistor to either divide a voltage
or limit a current. The nine MFT trimmer models will functionally satisfy
almost any trimmer application.

SAVES SPACE — MFT trimmers drastically reduce PC board space
required for the peripheral components of a linear IC.

SAVES TIME — MFT trimmers re-
duce the time and cost of designing
circuits. It also saves production
time as MFT trimmers are compati-
ble with DIP automatic insertion
equipment. And, there are less
components to purchase and hande.

SAVES MONEY — MFT trimmers lower total “‘on-board” component
costs. In addition, MFT trimmer DIPS are compatible with automatic test
equipment, reducing inspection costs.

INCREASES PERFORMANCE — Temperature tracking is better than dis-
crete components . .. 50 ppm/°C. Trimmers/Resistors are manufactured
simultaneously on a common substrate. MFT trimmers are more reliable
as a result of pre-tested circuitry and reduction of connections.

The sealed multi function trimmers are available in nine configurations
of the multiple trimmer and network combinations. Call or write today
for your MFT trimmer catalog.

TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507. Phone: 714 781-5204. TWX: 910 332-1252.
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[If you
make any of these products

SOUND
EQUIPMENT

VENDING
[S—1

| BUSINESS
SMALL MACHINES

APPLIANCES

APPLIANCES

COMPUTERS

HOME
ENTERTAINMENT

AUTOMOTIVE

oo you can make it better

ﬁ

I l E69-40A
=

E63-00A

y

Specify a Cherry switch for your product, and that
will be one component you won’t have to worry
about. Cherry snap-action switches with unique coil
spring mechanism are world renowned for quality
and long life. Cherry gold crosspoint contact
switches are the most dependable for low energy
circuits. Cherry thumbwheels are the most techni-
cally advanced in the industry. Give your product the
advantage of Cherry quality ... phone, write or TWX
for a copy of our catalog detailing over 500 switches!

with a CHERRY switch!?

E51-008

E61-00K

.
l

CLIP & MAIL FOR FREE SAMPLE SWITCH

We'll send your choice of the switches pictured . . . plus
our Distributor Catalog and a complete list of 42 stocking |
distributors. Better yet, call or TWX today!

NAME.

TITLE

COMPANY.

STATE/ZIP.

CHERRY ELECTRICAL PRODUCTS CORP.
3608 Sunset Avenue, Waukegan, Illinois 60085
Phone: 312/689-7700 — TWX: 912/235-1572
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!
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Cherry Worldwide: Cherry Electrical Products Ltd., Sandridge, England e Cherry Mikroschalter GmbH, Bayreuth and Auerbach, Germany
; ¢ Hirose Cherry Precision Co. Ltd., Kawasaki, Japan ¢ (LICENSEE) G. W. Engineering Pty., Ltd.,Caringbah, NSW, Australia
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Highlights

Cover: I°L gives 10-bit converter on chip, 99
Integrated injection logic makes possible a
fully self-contained 10-bit analog-to-digital
converter chip. Besides providing high
performance, this bipolar technology gives
circuit density to the new device.

Cover is by Art Director Fred Sklenar.

Ready, set, go codec!t 77

As telephone systems turn to digital, they
need many, many coder-decoder devices to
convert voice to digital bit streams and back
again. All around the world semiconductor
manufacturers are gearing up to make
codecs and the other integrated circuits that
phone companies will need.

Bubbles, CCDs chailenge big memories, 107
Charge-coupled-device and bubble memo-
ries are ready to take on the traditional
magnetic-storage media for large storage
systems. This special report assesses the
two solid-state technologies in terms of
performance, cost, and suitability.

Compatible components meeting coming up, 127
Increasing compatibility between compo-
nents and integrated circuits will be
reflected at the 28th Electronic Components
Conference. Optical components, pack-
aging techniques, and capacitor and resis-
tor technologies will exemplify the trend.

And in the next issue. . .

Spectrum analyzer tells all, at a lower cost
data-acquisition system fits on one

chip . . . what's happening in printed-circuit

technology: a special report.
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Publisher’s letter

Many engineers who are top design-

ers have often been caught in the
dilemma of being promoted out of
what they like doing —engineering —
up into management positions that
they enjoy much less.

That almost happened to Paul
Brokaw, director of product plan-
ning for Analog Devices Inc., who is
the author of the article on 1%L tech-
nology behind a new 10-bit a-d
converter (p.99). Brokaw’s product
development efforts began growing
over the last few years, and with
them his staff, so that before long he
was doing more and more adminis-
trative tasks (no fun) and less and
less designing (first love).

But he managed to change the
situation, in effect setting up a dual-
ladder promotion system in order to
keep a hand in the design effort.
“I'm kind of the chief busybody
these days,” Brokaw relates. “I can
oversee projects and work on them
too. It’s a good job—although I may
be far from the bench, ’m still close
to the blackboard.”

During the shake-down cruise of the

uss Dwight D. Eisenhower
(CVN-69), the Navy’s newest nu-
clear aircraft carrier, Washington
bureau manager Ray Connolly had a
chance to go aboard and do a report

on the $2-billion-plus ship’s elec-
tronics complement (p. 82).

He came away impressed by the
hard-working dedication of the fleet,
as the Navy calls its men on sea
duty. “They are just beginning to use
hardware that most industry engi-
neers would consider old in terms of
state of the art and forgot about
some years ago. They have problems,
particularly in the seagoing environ-
ment, with maintenance and with
the level of skill of technicians that
most engineers probably haven’t
thought about,” Ray comments.

The two-day visit came just prior
to Operation Shamrock—the code
name for President Carter’s St.
Patrick’s Day visit aboard the
carrier. One of the snafus that had to
be corrected before the visit was a
faulty elevator, which takes crew
members up the 10 levels from the
flight deck to the bridge. After
walking up the ladder (salty talk for
stairs) to interview the ship’s skip-
per, Capt. William Ramsey, Ray
could appreciate their concern.

(o
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want to be editors
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Our REF-02’

TRANSDUCER

with the purchase
of each

PMI REF-02

5V reference.

When you consider that we’ve wired up an unused pin
, to give you—at no additional cost—a temperature trans-
ducer, our 5V reference circuit, REF-02 is a steal. And it is
very accurate, from super low (—150°C) to super high
(+170°C)!
Let your imagination explore the idea for a minute. Let’s
say your system design requires a voltage reference. What
could you do with a free temperature sensor? [] monitor
cabinet temperature [J thermal drift correction L[ prevent
thermal runaway.

The feedback signal for a temperature control loop is right here,
at the REF-02

And if you've designed in a temperature sensor and could use a
good voltage reference (ours is very reliable—referenced to the
bandgap energy of silicon) the REF-02 offers a way to simplify your
design. One part doing the work of several invariably translates into
savings. Two-fer-the-price-of-one.

WANT CHIPS?

Send a PO. We're glad to sell REF-02 Chips. And you'll find them easy
to calibrate in your hybrid. How about knowing the ambient tempera-
ture inside your package!

Precision Monolithics Incorporated
FMI ’ c/o BOURNS AG

Baarerstrasse 8 ,
‘ ® 6301 Zug, Schweiz BOURNS AG
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Addo
Burroughs

Microprocessor

ot
ot

...it's us easy us B.C.D. N

Now Burroughs makes it easier than ever to add an alphanumeric display to
your product. Microprocessor control has been built into our popular SELF-
SCAN® panels, so all you do is plug them in and input BCD signals for display

of a full 64-character ASCIi subset. The microprocessor eliminates 95% of the

input circuit design normally required and minimizes the load on your system’s
MIiCroprocessor.

You get all the brightness, legibility and sales appeal of the popular SELF-SCAN
display (more than a quarter-million in operation worldwide). SELF-SCAN displays are
rugged yet lightweight and have a thin cross section. All this is yours at a very affordable
price — as little as $315 in 100 quantities.

Our new brochure contains all the information you need to start saving design
time, weight, space, and big dollars as well. Get your copy today; call or write
Burroughs Corporation, Electronic Components

Division, P.O. Box 1226, Plainfield, NJ 07061. the first name in displays

(201) 757-5000. Overseas, contact Burroughs the last word in displays

ECD International, Langwood House, High Street,

Rickmansworth, Hertfordshire, England. Burroughs

Telephone Rickmansworth-70545.

"On display at Electro '78: Hamilton/Avnet 1523" Circle 252 for detailed information
Circle 9 for general information



INTRODUCING
ONE-STOP SHOPPING
FOR THE MIL SPEC MARKET.

Fairchild has taken all the complexity out of buying complex
aerospace and defense quality semiconductors.

Our new Unique Il program offers you the easiest, most
efficient way to obtain the microcircuits and discretes you need,
right down fo the last mil spec.

Unique Il gives you a comprehensive selection of products
and processes that meet all the very latest government
standards and specifications.

In effect, we offer the world's most detailed semiconductor
menu. It allows you to order up components any way you
want them.

L & S
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EVERYTHING YOU NEED, WHEN YOU NEED IT.
You won't find a fuller spectrum of parts and processes than
those covered by Fairchild's Unique Il program. And nobody
can deliver them faster.
We're equipped to meet your reliability, cost and availability
objectives. From the simplest transistor fo the most complex
microcircuit. If it's on your list, odds are it's on ours.

BRING US YOUR REQUIREMENTS.
The Unique Il program provides full-compliance JAN

microcircuits to MIL-M-38510D.

Full-compliance JAN, JAN TX

and JAN TXV diodes and transis- e

tors to MIL-S-19500. Full-spectrum { -
processing including MIL-STD-750 o esiorsos Fasssx
and MIL-STD-883B with your compLiANCE MILSTO-B635 for MICROCIRCUITS,
choice of screening/test flows. TRANSISTORS

We also offer a unique Fairchild | —
S ad e eIl B | [ oo || T
date your requirements for special janmmsssioo | | ocoes . | |, (S‘°=hsh§e' (MILSTDSB388 | |8 Fairchild Elecricals)

r & TRANSISTORS rocessing JAN JAN Electricais) for MICROCIRCUITS
EOWS, pr?d;‘Jd perfdormofncle' 15’:?8;?""?:!5':())’:5' for MICROCIRCUITS QUAD%’I?DXB?S'.iSTORS
ocumentation and control.
EXPERIENCE YOU CAN TRUST.

Fairchild is an old hand at meeting tough aerospace/defense
requirements. We ve got components in avionics equipment,
satellites, missiles, ground support equipment and communications
equipment. Recently we've supported such programs as the
F14 and F18, F15 and F16, MX, MINUTEMAN, TRIDENT, CAPTOR,

PATRIOT and the SPACE SHUTTLE.
GET THE WHOLE SHOPPING LIST.

For more information on our Unique Il program, please call )
B Y s st FAIRCHILD
0042 200614. taly: Fairchild Semiconduttor S.PA Via Rasellini 12 20124 Milana Tel 02 6887451 Teles 36322 :

Germany: Fairchild Camera & Instrument (Deutschland) GmbH 8046 Garching Hackbruck Daimlerste 15 _

Munchen. Tel: 089 320031. Telex. 52 4831 farr d. England: Fairchild Comera & Instrument UK’ Ltd 230 High St
Patters Bar, Hertfardshire EN6 5BU. Tel: 0707 51111 Telex 0051 262835. Sweden: Fairchild Semicarductar AB
Svartengsgatan 6, $-11620 Stockhalm. Tel: 8-449255 Telex 17759
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Editorial

The military’s changing role

Within the last few years, many observers

of electronic technology began to view military
requirements as playing a role of diminishing
importance in pushing the state of the art.

In the not-so-distant days when aerospace
customers were dominant, military demands
definitely set the pace.But with the emergence
of the microprocessor, the lead has shifted

to the commercial sector, where electronics
firms are pursuing a range and variety of
applications undreamt of a decade ago.

This is not to deny that there are a number
of significant new products only now fanning
out into industry that were nurtured on
military contracts. Bubble memories and
fiber optics owe their present commercial
acceptance largely to military backing. But
now it looks as though military planners are
beginning deliberately to seek out products
that have their origin in industrial needs or
at least run parallel to those needs.

This novel convergence of military and
commercial requirements is evident in the
new policy of the Air Force Avionics Laboratory
at Wright-Patterson Air Force Base, Dayton,
Ohio (see p. 86). Admittedly, the Air Force
is still looking for high-performance radiation-
hardened semiconductor devices for low-volume
production, while the industry is looking to
lower-cost, high-volume products.

On the other hand, the Air Force laboratory
has set up a policy of encouraging the
commercialization of its product developments
on the grounds that it reduces costs and also
increases the competition for contracts. It is
clear, then, that the military has not abandoned
its support of product development but,
instead, has altered the form that support
may take.

The examples are many. At the avionics

12

laboratory a new digital phase-locked-loop
chip has been developed that is headed for
the commercial market through Texas
Instruments. This device costs far less than
analag PLLs implemented as hybrids and with
discretes and can replace them in a number
of different communications terminals.

Also significant is the Air Force contract
for a bus interface chip. It stipulates that the
prime contractor must set up a second source,
a requirement which will certainly help to
promote the use of the interface chip outside
the armed forces.

Evidently, the military opportunities are
still out there. But as one industry executive
points out, “you have to know how to pick
your spots.”

There is a question, though, as to how far
this convergence can go in the era of very large-
scale integration. On the surface, it appears
that the military would not be able to deal
with the economics of vLSI in terms of volume.
This situation would certainly seem to spell a
divergence of interests.

But Air Force product-development
managers point out that situations change.

It is quite possible that, rather than adding
more functions, the increased complexity of
vLsI could be used to enhance reliability.
The military would specify standard chips,
but repartitioned to dedicate some of the
cells to internal testing. This concept has
commercial appeal, too.

Taking Wright-Patterson as an example,
it appears that the philosophy is to accentuate
convergence with commercial developments
even if it means changing product definitions.
In the end, it would mean a far healthier
relationship between the military and the
electronics industries.

Electronics /Aprii 13, 1978
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Graghill Grayhill
brought you the  brings you all the

different DIP different DIP
owitech.  Switches you need!

Different actuaiuns

Raised and recessed rockers for back panels
Toggles for front panel usage

Side actuated “‘Piano-DIP™" for access from
racked boards

Different circuitries

SPST in 9 sizes, from 2 to 10 rockers; the
DIP-C?, SPDT switching and the Double-DIP®,

.

. A d . 2 3 s g ‘.___—_\
DPDT circuitry |n. 1,2, 3 .and 4 rock‘er v.ersmns. ?é ?(5 v$ vé o C?I 2 \‘5 c?- ¥ 2 \‘3 3“3
Toggle DIP® available with SPDT circuitry, 2, 3 or 4 \ J e \ \_]__\
stations; DPDT with 1 or 2 stations. \ \ [1 ‘) i_\, & [ \D
Piano DIP® (side actuated) from 4 to 10 stations, b b § ¢ Iz L

SPST circuitry under each rocker.

Different performance standards

Two exclusive features improve Grayhill DIP
Switch reliability. Molded-in terminals protect
against contact contamination. Reliable spring
loaded sliding ball contact system provides
DIP Switches life-rated at 50,000 operations.
with positive wiping action and immunity to
normal shock and vibration.

Different delivery standards, top  £2;gistalied information on Grayhill DIP Switches consult

Most Grayhill DIP Switches are available off the Eraa/rhill, Inﬁiii?mslsHél(l)%Eosve Ave., .
shelf in production quantities from Grayhill pgong-n(%?é)ss?t-1o4o ] ray‘lll
or its nationwide distributor network. ) ) T

CLOSED
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ATIONAL

GRYSTAL

O
OSCILLATOR
ELEMEN

International’s OE series of Crystal Nm“
v ‘T /

Oscillator Elements provide a

complete crystal controlled signal emyu At I

source. The OE units cover the range "

2000 KHz to 160 MHz. The standard —

OE unit is designed to mount direct

on a printed circuit board. Also

available is printed circuit board A
plug-in type. NTERRATS, .

The various OE units are divided oA
into groups by frequency and by
temperature stability. Models OE-20
and OE-30 are temperature -
compensated units. The listed *Overall L a—
AccuracY” includes room temperature Or  sss—
25° C tolerance and may be considered a
maximum value rather than nominal.

All OF units are designed for 9.5 to 15 voits dc operation. The OE-20
and OE-30 require a regulated source to maintain the listed tolerance
with input supply less than 12 vdc.

Prices listed include osclllator and crystal. For the plug-in type add
the suffix “P"” after the OE number; eg OE-1P.

OE-1, 5 and 10 can be supplied to operate at 5 vdc with reduced rf
output. Specify 5 vdc when ordering.

Output — 10 dbm min. All oscillators over 66 MHz do not have
frequency adjust trimmers.

any

S—

Osclifator | 2000 KHz | 67 MHz | 140 Mz
Catalog Element o 1] o Overall 25°C
Type 66 MHz | 139 MHz | 160 MHz Accuracy Tolerance
035213 | OE-1 |$13.50
035214 | OE-1 $15.50 +.01% +.005%
035215 | OE-1 $19.50 |-30° to +60°C
+.0005%
035216 | OE-5 |$16.75 +.002% 2 —66MHz
035217 | OE-5 $19.75 —10° to +60°C +.001%
035218 | OE-5 $26.00 67 to 139 MHz
+ 0025%
140 to 160 MHz
Oscillator
Catalog Element 4000 KHz to 20000 KHz Overall 25°C
Number Type Accuracy Tolerance
035219 | OE-10 $19.75 +.0005% Zero
—10° to +60°C trimmer |
035220 | OE-20 $29.00 + 0005% Zero
—30°to +60°C trimmer
035221 | 0E-30 $60.00 - 0002% Zero
—30° to +60°C trimmer

INTERNATIONALCRYSTAL MFG.CO.,INC.
10 North Lee, Oklahoma City. Oklahoma 73102
405/236-3741
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People

ers as brash, fickle upstarts.

“Telecommunications people, es-
pecially the older guys, look at the
semiconductor industry with a jaun-
diced eye,” Ruebusch says. “They
question our sincerity. They question
how long we will stick with it.”
Ruebusch, 28, has been with Signe-
tics for six months, where he is
masterminding the introduction of
an integrated-injection-logic coder-
decoder (see p.77). The holder of
master’s degrees in both business
administration and electrical engi-
neering, he was previously assistant
product marketing manager for mul-
tiplex equipment at Farinon Inc,
San Carlos, Calif., a maker of trans-
mission equipment.

Ruebusch’s customers want to
know that when they design in a
codec, the part will still be there
when they go into production, he
continues. “They have no historical
basis for making that assumption,”
Ruebusch says. It requires a certain
risk for them to bet on a given chip
maker or a group of them to make
parts for the 20-year periods typical
of telephone gear. The semicon-
ductor industry itself is barely 20
years old, he notes.

Long cycles. Moreover, unlike the
semiconductor industry, where a
useful product life can be as short as
three years, “a three-year develop-
ment cycle is nothing for telecom-
munications, and Bell thinks nothing
of spending seven years to design a
switch,” he continues. “This is going
to severely test the patience of semi-
conductor companies who want to
compete in that business.”

Ruebusch believes that the chip
makers who do well in the telecom-
munications marketplace will be
those who approach it on a long-
term basis. That will require under-
standing the phone companies’ re-
quirements, meeting delivery dates,
and ensuring reliable parts. In the
long run, the telecommunications
business should help the semicon-
ductor industry to mature. “Tele-
phone companies don’t have massive
ups and downs,” he says. “In a reces-
sion no one gives up his telephone.”
This should “provide a stabilizing
effect on the industry.”

Electronics/April 13, 1978



New printer/plotter
combines fast text
printing and high-quality
true-vector graphics

) HP.IB 4

Whether your application calls for
high-quality graphics, or fast text print-
ing, or a combination of both for extensive
plot annotation, HP’s 7245A Plotter/
Printer is an excellent solution for your
needs. With a printing speed of 38 charac-
ters per second (cps) and plotting speeds
equal to or greater than that of dedicated
vector plotters, the HP desktop plotter/
printer is an outstanding general-purpose
device for your HP-IB controller. Some
areas of application are engineering de-
sign, production testing, data acquisition,
process monitoring, analytical plotting,
long-term business forecasting, and pro-
ject management.

The microprocessor-based 7245A uses
a bidirectional paper drive to advance a
51-metre (200-foot) roll of thermosensi-
‘ive paper for unattended long-axis plot-
ing. A sprocket paper drive and a
>atented microstep motor drive give the
7245A excellent line quality and repeata-
sility of 0.25 millimetres (0.010 inches)
naximum from any point on the chan.

A state-of-the-art, thin-film, thermal
rinthead makes possible the combination
f true-vector graphics and fast printing. It
1as 12 resistors to print 7X9 dot-matrix
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It your application calls for both plotting and/or printing, unattended plotting, or long-axis plots, the
new 7245A is an HP-1B printer/plotter you will want to know more about.

characters in four orthogonal directions.
This allows 88 columns to be printed ac-
ross the 216-millimetre-wide (8.5 inch)
paper. A larger 14 X9 dot-matrix font is
used to print titles at 19 cps in a 44-
column format.

Programming is easy thanks to 46
built-in programmable instructions for
features such as unit scaling, graph rota-
tion, point digitizing, character size,
slant, and direction, and selecting any of
seven dashed line fonts and five drawn

and eight matrix character sets, six of
which are European.

Standard printer escape code sequen-
ces for the 7245A enable you to set, exe-
cute, and clear tabs, form-feed forward or
reverse, change character size, underline,
select any of eight dot-matrix character
sets, and select the “display functions”
mode for printing all 128 ASCII charac-
ters, including the control code charac-
ters.

For details, check B on the HP Reply Card.



DS 1000: The latest distributed processing link

HP is not new to computer networking.
We have been delivering reliable net-
works for the last five years. Now with the
introduction of DS/1000, we have a truly
generalized nodal network which supports
a variety of configurations.

DS/1000 is a set of hardware, software,
and firmware which supports HP 1000
systems as network nodes which com-
municate not only with each other, but
also with a directly-connected HP 3000
Series I computer. And, there is no sig-
nificant increase in complexity for the ap-
plications programmer. All network in-
formation flow is handled by DS/1000.

With a powerful remote command pro-
cessing capability, DS/1000 users at ter-
minals on one HP 1000 node can access
any other HP 1000 in the network, be it
local or remote,

These users can easily utilize files,
programs, and peripherals on other nodes,
even when they are unattended. Indi-
vidual HP 1000 nodes can be connected
in any manner that suits the material flow
of a plant or geography of a region—a star
arrangement surrounding a central node,
a ring, a string, or any combination of
these. Nodes are connected with either a
single four-wire cable or by full-duplex
modems. DS/1000 is particularly well-
suited for instrumentation, computation,
and operations management tasks in func-
tional areas such as manufacturing, R&D,
quality control, and distribution.
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Store-and-forward

takes data from
node 3 to node 4 §

Moreover, DS/1000 to DS/3000 com-
munication facilitates the integration of
these tasks with commercial data pro-
cessing available on the HP 3000 Series
I, such as production scheduling, order
processing, and accounting,

Store-and-forward

Nodal addressing combined with a store
and forward technique, enables users to
access any DS/1000 node from any other
node, and allows them to transport pro-
grams freely within the network.

A user at a node in New York, for
example, can write to a line printer at a
node in Boston. If the user later transports
the program from New York to a node in
Atlanta, the same line printer in Boston
would be accessed without change to the
user’s program.

The application programmer need only
identify the node where the printer is lo-
cated, and DS/1000 forwards the informa-
tion from node-to-node until it reaches
that address.

Microcoded Driver

DS/1000 takes advantage of the
microcode-ability of the HP 1000 in its
Communications Access Method driver.
CAM allows simultaneous requests on
multiple communications lines between
HP 1000’s to be serviced concurrently.
For example, a DS/1000 node can handle
four concurrently active 9600 baud lines,
or two active hardwired lines with a com-
bined effective throughput of up to 20K-
bytes/second.

Tri-Directional Error Check

To ensure data transmission integrity,
D5/1000 has powerful microcoded error
checking. Data blocks, when received,

0000000000000110
0100013101001000 1
0000000000000001
0000000000001010
00000000000001 %0
0100011001001 10(
010011100100000'1
0100110101000101
0000000000000010
001111%8100010110
0101001001010100
000000000000000 1

are checked simultaneously for vertical,
longitudinal, and diagonal parity.

Obtain full details by checking D on the HP
Reply Card.



A new computing data acquisition
component for OEM'’s

If you are an OEM and interested in
low-cost computing components for your
measuring instruments for scientific re-
search, clinical analysis, or industrial ap-
plications, you should know about the HP
97S1/0 Calculator. A fully programmable
printing calculator, with BCD interfacing,
the HP 975 just may be the solution to the
problem of how to automate your products
at an affordable price.

Based on the HP-97 Programmable
Printing Calculator, the HP 97S incorpo-
rates BCD interfacing so that data can be
efficiently gathered from a wide range of
instruments including: electronic ba-
lances, photometers, densitometers,
thermal conductivity measurement de-
vices, strain gauge systems, calorimeters,
devices for measuring ion activity, tit-
rators, pH meters, coordinate measure-
ment equipment, physical measuring
equipment, or any BCD output device.

Your customers will appreciate the HP
97S with your product, not only for its low
cost, but also for its many computational
features. The HP 975 features include:

® 244 steps of program memory, a

magnetic card reader for storing
programs and data,

three levels of subroutines,
labelling,

indirect and relative addressing,
RPN logic,

built-in printer, and

alarge, bright display, tilted for easy
reading.

Programming power and simple inter-
facing also make your job easier. Getting
the 97S up and running with your instru-
ments will require two simple steps—
interfacing and programming. To get you
started, HP provides detailed documenta-
tion. The installation and operation man-
ual includes detailed technical specifi-
cations and clear instructions for simple
interfacing, as well as helpful diagnostics
and service information.

The programming guide gives step-by-
step explanations for programming and
the Standard Application Pak includes 15
pre-recorded programs and 24 blank
cards.

For more details on how you can add intel-

ligence and hard-copy output to your pro-
ducts, check H on the HP Reply Card.

Whether you are an OEM manufacturer of electronic balances, photometers, calorimeters, pH
meters—or any BCD output device—this calculator can make your instrument “smart”

ataprice you can afford.

EMEASUREMENT COMPUTATION NEWS

New, compact power
supply features triple
outputs

Convenient power for circuit breadboards is
yours with this new three-in-one lab bench
power supply.

This low-cost, compact, three-in-one
power supply is a handy addition to the lab
bench where single or multiple voltages
are needed for designing and testing
breadboards and prototypes. The HP
6235A Triple Output DC Power Supply
delivers three adjustable DC output vol-
tages:0to6Vat1A,0t0 +18Vat0.2A,
andOto —18 V at 0.2 A. A single 010 36
volt output at 0.2 A can also be obtained
by connecting across the —18 V and
+18 V terminals. The +6 V and +18 V
outputs can be adjusted independently.
The —18 V output is adjusted with a track-
ing ratio control, after which it will propor-
tionately follow the +18 V output as the
+18 V control is adjusted. The +18 V
and —18 V tracking outputs are especially
useful for powering operational amplifiers
and other circuits requiring symmetrical
operating voltages.

The supply is a constant voltage/current
limit type, with each voltage continuously
adjustable over its range, while the
maximum current available is automati-
cally limited to prevent overloading. You
can quickly select and monitor voltage or
current for each output with the pushbut-
ton meter switches.

Weighing only 2.3 kilograms, (5 lbs.),
the new 6235A is small enough to pick up
with one hand. It can be powered from

115V or230V, 47-63 Hz AC input.

Check I on the HP Reply Card for more
information about this triple output power
supply for your lab bench.



New note describes
100 dB microwave
measurements
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Microwave swept measurement setup uses RF
amplifier within leveling loop to achieve >100
dB dynamic range.

“100 dB Dynamic Range Measure-
ments Using the HP 8755 Frequency Re-
sponse Test Set”, a new HP application
note (AN 155-2), will be of interest to
people making RF and microwave swept
measurements. Expanded dynamic range
is achieved by using the associated sweep
oscillator’s leveling/modulation element
as an “automatic RF substitution” device
by configuring it within the system’s power
leveling loop. The note discusses the fac-
tors that determine and limit measurement
dynamic range. Equipment cited in the
note covers from 10 MHz to 18 GHz.

For your complimentary copy of AN 155-2,
check J on the HP Reply Card.

Application Note
describes 1 MHz to 18,000
MHz synthesized source

The third application note from the
Microwave Synthesizer Series, AN
218-3, is now available.

It describes how the HP 8672A and
HP 8660A/C Synthesized Signal
Generators can be combined with pro-
grammable signal switching to yield a
signal generator with one output connec-
tor covering from 1 MHz to 18.000 MHz.
In addition, the frequency resolution of
the 8672A generator is improved from its
usual 1, 2, and 3 kHz, to 1, 2, and 3 Hz.
Such a programmable source is excellent
for automatic test systems.

Some sample desk-top computer
software sub-routines are given to aid the
user in programming the system.

For your complimentary copy, check K on

the HP Reply Card.

Troubleshoot three-state
data buses conveniently,
quickly, economically

Troubleshooting three-state data
buses in digital circuitry, computers, and
data communications systems can be chal-
lenging under the best of circumstances,
but imagine yourself in this situation: a
stuck data bus line with RAM’s micro-
processor and 1/O devices attached
to it, all of which appear the same electri-
cal potential. Since the board is too ex-
pensive to toss away and you don’t have
the hours of time needed to use analog
troubleshooting techniques, consider the
HP IC troubleshooters.

The IC troubleshooters allow you to iso-
late quickly and conveniently the bus
problem outlined here by giving you a
combination of three tools you need to
determine if the bus line is shorted, open,
or has a bad driver. The troubleshooters
you need first are the handheld HP 545A
Probe and the 546A Pulser. Just pulse and
probe the stuck line to see if its logic state
can be taken to a HIGH. If not, then there
is a short to ground on the line. To find it,
keep pulsing the bus line while you use
our 547A Current Tracer to follow current
pulses directly to the shorted bus element.

Detecting stuck bus lines often requires
a combination of voltage and current in-
formation. The HP IC troubleshooters
provide stimulus and response capability
in both the voltage and current domains
for more complete, economical digital
troubleshooting.

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

HP’s 545A Probe, 546A Pulser and 547A Cur-
rent Tracer help pinpoint logic faults on three-
state buses.

Speed transceiver, audio
or broadcast testing with
HP’s new distortion
measurement set

In addition to the time-saving convenience of
auto set leve! and auto null, a built-in tracking
oscillator for audio measurements gives you a
low-distortion source for festing high quality
audio equipment and aliows you to tune one
instrument instead of two.

Whether you're testing transceivers,
professional audio equipment or broad-
cast performance, the HP 339A Distortion
Measurement Set can help you make
quick and accurate measurements.

Automatic frequency nulling and auto
set level of the 339A speed your total
harmonic distortion measurements
(THD), while true-rms detection provides
accurate measurements to as low as
0.0018% (—95 dB) from 10 Hz to
110 kHz. Just select the frequency of the
built-in —95 dB low distortion oscillator
and the 339A’s front panel “turn signal”
indicators show you how to make the
proper range settings.

In transceiver testing, automatic setting
of the 100% reference level over a 10 dB
input range means fewer critical adjust-
ments, saving you a considerable amount
of test time. True-rms detection lets you
accurately determine thermal noise and
harmonic components in making SINAD
measurements.

Broadcast compliance testing is easy
with the 339A’s built-in AM detector, 30
kHz low-pass filter, switchable VU meter
ballistics, and a +2 te —12 dBm (600 ()
meter scale. You can quickly isolate the
causes of out-of-limit readings and reduce
set-up time when checking equipment for
compliance with government regulations.

Contact your local HP field engineer for

further details or check M on the HP Reply

Card.
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COMPONENT

Low Rg beam lead PIN diode
switches in less than 2 ns

The HPND-4050 offers 1.3 €} typical
(1.7 max) series resistance at only 10 mA
for high frequency performance in shunt.
This low resistance reduces power re-
quirements and makes it suitable as a
shunt switching element in stripline and
microstrip circuits. The low current re-
quirements are of interest to designers for
portable, airborne or shipboard applica-
tions including switching, attenuating,
phase shifting and modulating at micro-
wave frequencies. Reverse recovery time
of two nanoseconds meets or exceeds re-
quirements for fast switching in high fre-
quency modulator and attenuator compo-
nent applications in ECM systems. The
capacitance of the HPND-4050 is 0.15 pF
maximum and breakdown voltage is 30V
minimum. Nitride passivation of the
HPND-4050 provides immunity from en-
vironmental contaminants.

Fordetails, check N onthe HP Reply Card.

The HP mesa process with glass backfilling is responsible for the performance of this beam lead
PIN. The mesa construction constrains the minority carriers, thereby enhancing switching speed.

HP introduces its largest 7-segment red LED display

EMEASUREMENT'COMPUTA TION NEWS

The new HDSP-3400 Series red LED
numeric display is the largest in
Hewlett-Packard’s seven-segment pro-
duct line, which ranges in size from 2.59
millimetre (.10 inch) to the new 20.32
millimetre (0.8 inch) display.

Readable in bright light at distances of
up to 10 metres (33 feet), the HDSP-3400
is designed for use in electronic instru-
ments, 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 greater details about this new product,

check O on the HP Reply Card.



Microprocessor enhances capability and lowers cost
of a new microwave counter

On the basis of its cost reduction alone,
a full capability, automatic, 10 Hz to 18
GHz microwave frequency counter priced
20% less than any other in its performance
class would be interesting news to people
doing microwave work. But add to this
lower price the other features of HP’s
5342A and you have what is perhaps the
best value and most significant develop-
ment in microwave counters for many
years. With these features your bench,
systems or field measurement tasks can
now be performed faster, more conve-
niently and more economically over a wide
range of input parameters:

e Measure input signal level at the same
time you measure frequency without
switching input connectors (option
002); 10 MHz to 18 GHz frequency
coverage with +1.5 dB accuracy.

e >50 MHz FM tolerance lets you mea-
sure heavily loaded communications
carriers on-line with active traffic.

e Microprocessor supervised measure-
ments and front panel keyboard make
set-up faster, more convenient, more
error-free...lets you enter frequency/
amplitude offsets, to be added to or
subtracted from the measured results.

e Automatic amplitude discrimination
measures only the highest signal in the
input spectrum.

e Hewlett-Packard Interface Bus (option

011) provides systems control for all
measurement capabilities and access to
measured results.

e Optional, built-in digital-to-analog
converter (option HO1), allows high ac-
curacy plots of frequency or amplitude
changes, via strip chart recorder.

e Compact half-rack module size makes
the 5342A convenient for field use.

This blend of high performance, un-
matched versatility and low price was
achieved by a new harmonic heterodyne
converter technique with microprocessor
based calculations and control. This re-
duces the need for expensive components
to a single hybrid, thus lowering the cost
significantly. The 5342A shines in other
specifications too. Sensitivity is —25
dBm, 500 MHz to 12.4 GHz and —20
dBm...to 18 GHz. Time base crystal aging
rate is <1Xx10™/month (<5107
/day in option 001). Dynamic range is 30
dB, 500 MHz to 12.4 GHz, and 25 dB to
18 GHz (42 dB and 35 dB, respectively, if
you order amplitude measurement
option 002 or extended dynamic range
option 003.)

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

The new 5342A’s great FM tolerance allows
heavily loaded communications carrier fre-
quencies to be measured on-line and with ac-
tive traffic. This plus optional amplitude mea-
surement gives you two of the most often
needed communications measurements in a
single, compact package. HP-1B option offers
full systems capability too.

Europe-Central Mailing Dept.. P.O. Box 529,
Amstelveen-1131, Netherlands,
Ph.1020) 47 20 21
Japan-Yokogawa-Hewlett-Packard Lid.. Ohashi
Bldg.. 1-59-1 Yoyogi. Shibuya-ku,
Tokyo 151. Ph. 03-370-2281/92.

Elsewhere outside the U.S.A.-1507 Page Mill Rd..
Palo Alto, California, 94304, U.5.A.
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Due to individual government and import regulations, the For fast response, use the above reply cards. Please note that
prices of the products featured in this edition may vary from you can choose two types of HP response.

one country to another. € Literature. (You will receive more information on a product.)
For pricing information, please contact the Hewlett-Packard B® Please contact me. (You will receive product informa-
sales and service office nearest you, or write to any of the tion and a follow-up call from a Hewlett-Packard rep-
regional offices listed on the preceding page. resentative.
We look forward to serving you. If both reply cards on this page have been used, contact
your nearest HP field office or one of the regional offices
listed on the preceding page. Or, write directly to the
Hewlett-Packard Company, 1820 Embarcadero Road,
Palo Alto, California, 94303, U.S.A.
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Intel announces 32K and

for EPROM and micro

Check Pin 18 on our new 2332. It’s the key
to compatibility with high performance
microcomputers and EPROMs.

Now’s the time to get samples
or place your order for the
M & 2332 or 2364. They’re our
new 32K and 64K ROMs
that will change the way
you design your system.
Here’s how.
Microcomputer system

components— EPROMs,
ROMs and microprocessors—

need to be designed as an integral
unit, not piecemeal. That’s the
only way to provide maximum
design flexibility and ensure a longer

life cycle for your system. We've looked
ahead at your future design require-
ments to provide you with components today that
will enable you to take advantage of tomorrow’s
advances. The result is a family of compatible 5V
EPROMs and ROMs for microcomputer systems.

Intel’s new 2332 and 2364 are the latest members

of that family. They provide system compatibility

in three important ways.

First, these new ROMs have a guaranteed access

time of 300 ns—fast enough to take full advantage
of new, advanced microprocessors. To achieve

300 ns speed with low power dissipation, our
parts are Edge-Enabled. That’s where Pin 18
comes in. It provides the Chip Enable function
necessary for the internal clock circuitry.




64K ROM:s designed

computer compatibility.

ne ' 23 %

Second, the 2332 and 2364 are com- =g "Bf »d "By 29 "B EE
patible with our 2716 industry-standard %S o E¥ S5 oy EBE, SE QN EY S )
16K EPROM and will be compatible bE E £ &9 E § g 8 g 55 § E
with our 32K EPROM when it is intro- 35 B3 557 B3 IS e 8T es

duced. Again, Pin 18 is the key. Note ™=

. 16K EPROM OM/EPROM K ROM
that Pin 18 performs the same power con- 32 PoW S4KRO
. . Organization 2Kx 8 4Kx 8 8Kx8

trol function on all devices. So you can  azive ieo (max) 100 mA 40mA 40 mA
prototype with EPROMs and go directly standbyiccmax) | 25ma 15mA 15mA
to hlgh density ROMS fOI' pI'O dUC tion Access Time (max) | 350-450 ns 300ns 300ns

Engineering the 2332 and 2364 for microcomputer system compatibility led
us to the third important advance—the end of bus contention problems. In new
multiplexed microprocessor systems, such as the MCS-85 and MCS-86, the
Output Enable (Pin 20) needs to be independent of the Chip Enable (Pin 18)
which is the power control and selection function. So the 2332 and 2364 have an
Output Enable (OE) for independent control of the data bus, with no possibility
of multiple device selection. And input latches on all Edge-Enabled devices
allow direct interface with new multiplexed microprocessors.

Low power is essential to meet today’s design requirements. We've achieved
low power in our 32K and 64K ROMs that can’t be matched by fully static parts.
Active current of the 2332 and 2364 is 40 mA (maximum). And Intel’s Edge-
Enabled devices have the added benefit of using Pin 18 for the power control
function. So standby current is automatically reduced to 15 mA (maximum).

To get complete details on this important and complex subject, send for our

2332/2364 applications note AP-30, “Applications of Intel’s 5V EPROM and
) ROM family for microcomputer systems.” It provides board

%ﬁ layout recommendations, system design applications, timing

/ diagrams, function explanations and discusses PL/M modular
| software compatibility. Write: Intel Corporation, Literature

Dept., 3065 Bowers Avenue, Santa Clara, CA 95051.

Or for samples of these new parts, contact your local
Intel representative.

~ l.
Visit us at the Hanover Fair '7 n@ de lverSQ

April 19 through 27, 1978. Cebit-West,
Hall 18, Booth 1503.

‘urope: Intel International Corporation S.A., Rue du Moulin a Papier, 51-Boite 1, B-1160, Brussels, Belgium. Telex 24814,
apan: Intel Japan Corporation K.K., Flower Hill-Shinmachi East Building 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154. Telex 781-28426.
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There's a lot more than meets
the eyein Delevan's lineup of
miniature RF inductors and
transformers. Like the
unmatched dependability
built into each component.
Thanks to a lot ofthings that
go on at the factory. Hard-
nosed quality controls . . .
complete material analysis
... advanced in-plant
environmental testing . . .
automated techniques for
winding, soldering and
molding . . . and
conscientious people who
take pride in true “no-fault”
production. And of course,
the dependable delivery and
service you always get from
Delevan.
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Remember . . . the proven
reliability of these superior
made-in-U.S.A. inductive
devices means greater
reliability forthe products and
assemblies made from them.
Sure, you can save a few
pennies by using cheaper
components. Butthis could be
expensive in terms of
premature failure of the
finished product. When your
company'’s reputation is on the
line, you can't afford not to
use Delevan components.
Their premium performance
more than justifies theiruse

. . because Delevan
dependability pays for itself.
Why not prove itto yourself!

Delevan AMERICAN
@ PRECISION
Division INODUSTRIES INC.

270 QUAKER RD./EAST AURORA, N.Y. 14052
TELEPHONE 716/652-3600 TELEX 091-293

OTHER OIVISIONS OF AMERICAN PRECISION INDUSTRIES INC
BASCO*DUSTEX*MOELLER INSTRUMENT CO.*OXFORD CORP

Meetings

Annual Meeting, U. S. Metric Asso-
ciation (Boulder, Colo.), Portland
Motor Hotel, Portland, Ore., April
21-22.

Communications Satellite Systems
Conference, American Institute of
Aeronautics and Astronautics, Town
and Country Hotel, San Diego,
Calif., April 23-27.

Electronic Components Conference,
IEEE, Disneyland Hotel, Anaheim,
Calif., April 24-26.

National Relay Conference, National
Association of Relay Manufacturers
and Oklahoma State University,
Stillwater, Okla., April 25-26.

National Aerospace Symposium, In-
stitute of Navigation, Howard
Johnson’s Regency Motor Hotel,
Atlantic City, N. J., April 25-27.

Microwave Power Tube Conference,
IEEE, Naval Postgraduate School,
Monterey, Calif., May 1-3.

Newcom 78, Electronic Industry
Show Corp. (Chicago), Las Vegas
Convention Center, Las Vegas,
Nev., May 2-4.

Symposium on Offshore Technology,
IEEE, Astrohall, Houston, May 8-11.

Intermag Conference, IEEE, Palazzo
dei Congressi, Florence, Italy, May
9-12.

Electro-Optical Warfare II Sympo-
sium, Naval Ocean Systems Center
(San Diego), Fleet Anti-Submarine
Warfare Training Center, San Die-
go, Calif., May 10-11.

Conference on Software Engineering,
IEEE, Atlanta Hyatt Regency Hotel,
Atlanta, May 10-12.

Naecon—Aerospace and Electronics
Conference, 1EEE, Dayton Conven-
tion Center, Dayton, Ohio, May
16-18.

International Symposium on Circuits
and Systems, IEEE, Roosevelt Hotel,
New York, May 17-19.
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(JI want to see
how a computer
vendor can help
me. Send me your
book today.
(JI'm too busy to read another
book. Have your salesman come
and show me the way.

Title
Company
Department Phone
Address City

State Zip

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario.
Data General Europe, 59-65 rue de Courcelles. Paris, France. Data General Australia, Melbourne (03) 82-1361%

I Name

| ¢y DataGeneral

EX413 © Data General Corp., 1977
L = ==We make computers that Make SENSCmm mm m— == — ——— |
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Intel delivers the micro
components designers

There’s no more efficient way to solve The dedicated function components
your interface and control requirements below are available now, with more on the way.
for microcomputer-based systems than our Here’s a brief description of their versatility.
peripheral components. 8271 Programmable Floppy Disk

They're single-chip solutions to even Controller. Provides full control of up to four
the most complicated operations, integrating  standard or minifloppy drives. (Available

early 1978.)
with one Chip usmg Intel’s versatile For SDLC and HDLC communications.
peripheral interfaces and 8275 Programmable CRT Controller.

Provides fully buffered interface and control

of almost any raster scan CRT display.
8278/8279 Programmable Keyboard/

Display Interfaces. Keyboard/sensor

array input scan, and output scan

for LED, incandescent

and other displays.

128-key or 64-key input.

8251A Programmable
Communications Interface.
‘ : Industry standard USART
——— - sm for synchronous or
asynchronous serial data

up to 22,000 transistors per chip to replace transmission, including bisync.

circuit boards full of discrete logic with a 8253 Programmable Interval Timer.

single component. Result: you cut parts cost, ~Contains three independent 16-bit counters,

reduce package count and board space, and  programmable modes from dc to 2MHz.

dedicated device controllers”’

simplify both development and operating 8255A Programmable Peripheral Inter-

software. face. General purpose I/O interface with
We've designed each of these peripheral 24 individually programmable I/O pins.

chips to be an intelligent, programmable 8257 Programmable DMA Controller.

component in your system and to perform Provides four-channel, high speed direct

most functions with minimal cpu supervision. memory access independent of CPU.

The resulting decrease in cpu overhead pro- 8259 Programmable Interrupt Controller.

vides your system with higher performance Handles eight levels of vectored priority

and increased throughput. interrupt. Expandable to 64 levels.
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computer peripheral
are talking about.

UPI-41™ is Intel’s Universal Peripheral =~ Prompt™ 48 Design Aid, the Intellec® micro-
Interface, bringing distributed intelligence to  computer development system with resident
microcomputer systems for the first time. UPI-41/MCS-48 Macro Assembler. Plus appli

Actually a highly integrated, user-
programmable microcomputer, UPI-41
is a new solution that obsoletes
custom LSI and specialized discrete
designs for interfacing most low
and medium speed peripherals
with an MCS-80™ MCS-85™
or MCS-48™ microcomputer.

Intel delivers UPI-41
in two versions that make it
easy for you to implement
your own designs. The
8741 includes an erasable
and reprogrammable 1K-
byte EPROM, for develop-
ment, testing and low
volume production. Then
the 8041, with masked
ROM, provides maximum
economy in high volume.

We've taken the
UPI-41 concept a step
further with the 8278,
described at left. The 8278
is the first of several prepro-
grammed 8041’s that we've
adapted to specialized
applications.

Because UPI-41 is a
microcomputer, we've given
it the same high level of
support we give all our
microcomputers. UPI-41
is supported by our

Electronics/ April 13, 1978

“And, for my special 1/0 requirements,
Intel’s UPI-41 Universal Peripheral Interface

is user programmable to control nearly

any other peripheral device
cations assistance
worldwide, full
documentation,
training classes,
design seminars
and a rapidly
expanding users’
software library.
Intel’s periph-

eral components,
and the MCS-
80, -85 and -48
microcomputers
they support, are

your nearest Intel distributor. For your copy
of our Peripheral Data Handbook use the
reader service card or contact: Intel Inter-
national, Rue de Moulin a Papier, 51-Boite 1,
B-1160, Brussels, Belgium, Telex 24814; or
Intel Japan, K.K., Flower Hill-Shinmachi,
Setagaya-Ku, Tokyo 154, Telex 781-28426.

intal delivers.

Visit us at the Hanover Fair '78
April 19 through 27, 1978. Cebit-West,
Hall 18. Booth 1503.

Circle 32 for more information 33

A

available through



Type A 4” trimmers. A reliable cure
for cramped PCB’s.

Our Type A %" cermet trimmer gives you low profile, lowest TCR for a tiny package of high
performance...and an ideal solution for cramped printed circuit boards. 10 ohms to 2.5
megs. 0.5 watt at 85°C. -55°C to +150°C temperature range. You get great variety
plus greater savings, too. $0.96 each—1000 piece lot. We have what you need;
our distributors have it when your need is now. Ask for Publication 5238.

V2 conthot
for low CRV and fine > Zorneruaty
adjustability. securely anchored with
redundant connections.
Y A
for safe board washing. 6W4ZW

Eacliusve cormel —
AbdtIR 0208 202

on alumina substrate results in TCR
of 35 PPM/°C typically.

ALLEN-BRADLEY

Milwaukee. Wisconsin 53204 STl EC159
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GE to market
projection TV
in one cabinet

Crystal oscillators
from Motorola
to sell for $3.75

Micro Networks
to add analog
170 boards

Environmentalists
oppose PAVE PAWS
as health peril

Electronics /April 13, 1978

Electronics newsletter

General Electric Co. plans to start shipping in June a $2,700 television set
with a 45.7-inch-diagonal screen—actually, a projection system that is
enclosed in a single cabinet. Although the receiver cabinet is 50 in. high
and 70 in. long, it is only 24 in. deep as a result of an L-shaped rear-
projection system using a mirror. The color picture is produced by a 13-in.
picture tube with in-line electron guns mounted on a 32-kv solid-state,
modular chassis. The 1,003-in.2 picture is then projected through a three-
element 1.6 acrylic lens developed for GE.

Motorola Inc. is about to crash through the $5 barrier for crystal clock
oscillators with a trio of thick-film hybrids it plans to start shipping in
June. Noting designers’ growing tendency to use a single master frequency
to clock all elements of their systems, the firm’s component products
department in Franklin Park, Ill., has chosen three frequencies to intro-
duce as “standards.” The three—16,000, 18,432, and 19.6608 mega-
hertz—can be divided down to provide the different clocking signals
needed by both the system’s microprocessor and its baud-rate generator. In
lots of 1,000, the parts will be tagged at $3.75 each in an attempt to create
standards for the industry and thus attract the volume orders needed to
support that low price. Frequency drift will be rated at £0.05%.

Add the name of Micro Networks Corp. to the growing list of companies
making analog input/output boards for microcomputers. The Worcester,
Mass., company, best known for its hybrid data-converter products, will
introduce its first plug-in microcomputer board, probably in June. Called
the MN7300, it is designed to mate with the Intel SBC 80/20 and will
offer a variety of options. The unit has 16 single-ended (8 differential)
input channels, with the option of going to 32 or 16, respectively, if the
board contains a Micro Networks multiplexed expander circuit. The price
will range from about $600 to $1,200, depending on options. The company
expects the 7300 to compete with the RTI-1200 from Analog Devices Inc.

The Air Force has run into strong environmentalist opposition to the PAVE
pAWS radar that it is building at Otis Air Force Base on Cape Cod for
early detection of sea-launched missile attacks against the U.S. An
organization called Cape Cod Environmental Coalition Inc. is suing the
Air Force in hopes of obtaining an injunction to prevent the phased-array
system at Otis on Cape Cod from being completed or tested. The group
alleges, among other things, that its operation would subject residents
near the facility to harmful levels of microwave radiation. It also wants
the Air Force to prepare an environmental impact statement.

Raytheon Co. is prime contractor for the system to the Air Fore
Electronic Systems division at Hanscom Air Force Base, Mass., and has
been awarded contracts totaling more than $80 million for its two installa-
tion, the other being at Beale Air Force near Sacramento, Calif. Air Force
officials maintain that an environmental assessment done prior to
construction at Otis shows that there would be no harmful results from the
radar’s operation.
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Muitiuser MDS
to bow at
Electro 78

Switching supplies
feature power
in small package

Mysterious radio
signals are neither
mystery nor radio

Addenda

Electronics newsletter

The Boston Systems Office Inc. and Tektronix will demonstrate at Electro
78 (May 23-25) a microprocessor development system featuring simulta-
neous multiuser capability. “This system concept allows several simulta-
neous users to develop several microprocessor-based designs, even where
the designs use different families of cpus,” Michael Rooney, Boston
Systems president, says. These include the 8085A and 8080A, 9900, 6800,
and Z80 families. Instead of spending $35,000 for the two Tektronix 8002
development systems, a user can buy a $28,650 version of the new system
and get the same functional capability, says Theodore W. Gary, a
Tektronix market development specialist.

Switching power supplies are beginning to give linear supplies a run for
their money at low-power levels. The latest company with switchers at 25
w is Computer Products Inc. of Fort Lauderdale, Fla., with two series to
be introduced later this month that probably deliver more power in a
smaller package than any other encapsulated switching power supply.
The series differ only in configuration—one is for chassis mounting and
the other for printed-circuit-board insertion. Both series have identical
output models, ranging from 5 v at 5 A to 15 v at 1.8 A, have 80%
efficiency at full load, and are epoxy-encapsulated to withstand vibration.
Prices for the chassis-mountable models range from $105 to $110 singly,
but prices for 100 or more drop to $89.25 for some models. Prices for the
pc-board style are $99 to $104, with 100-and-up priced as low as $84.25.

Mysterious radio signals in the Eugene, Ore., area have been reported to be
everything from extraterrestrial in origin to Soviet experiments. But the
signals are neither mysterious nor radio, says Clifford Schrock, a
Tektronix engineer who has privately quantified them. They appear to be
electrostatic, he says. “The phase varied identically with Bonneville Power
Administration line variations,” he says, ‘“indicating the source is
connected to that grid.” Therefore, Schrock continues, the signal with its
300 ns spikes—with peaks at 4.7 and 7.5 MHz—is probably caused by a
high-power-consuming industrial facility in southeastern Eugene with
rectifier stack problems or by a large electrical rotating machine with
commutator problems.

After warning buyers that they may have inadvertently purchased thou-
sands of substandard 1702A 2-K erasable programmable RoMs. Advanced
Micro Devices has slapped a $1 million lawsuit alleging trademark
infringement against two southern California independent distributors.
The two distributors, A-ok Electronics of Los Angeles and Gentronix of
Hawthorne, have been temporarily restrained from selling 1702As with
apparent AMD markings. . ... A 32-bit minicomputer capable of operating
from the huge existing base of 1BM 370 software at a much lower price tag
bows this week from Two Pi Co. of Hayward, Calif. Aimed at commercial
data-processing and distributed data-processing applications, the Two
Pi/V32 operates in the same performance class as the 370/138 but
without some of the iBM machine’s features. It can directly address up to 4
megabytes of memory, however, and operates in full virtual mode. With 1
megabyte of memory and four input-output channels, it costs about
$190,000.
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1024 (One Thousand Twentyfour) Instructions
with the New Infrared Remote Control System
from ITT Semiconductors

We have always considered it essential to apply our worldwide know-how
to trend-setting developments.
In the early 1970s it was already known that a color TV set could best be
adjusted for an optimum picture from only the right viewing distance. The
first remote controls using heavy cables appeard on the market. And then came
the wireless but expensive and delicate controls.
We found the ideal solution... thanks largely to our expertise gained in
developing those now legendary tuning diodes for controlling analog and digital
signals in a TV set. (Meanwhile, a diode tuner fitted with our integrated circuit
SAA 1021 can be used also for fully electronic channel selection.)
In those days we started looking for new control concepts... and we deve-
loped our 30-channel ultrasound remote control system SAA 1024/25, a system
that has become the most popular in ) - ) B ]
Europe today and has propelled ]
INTERMETALL, our German based
activity, to the top position among |

European producers of MOS devices
. B Infrared Infrared

for consumer applications. Together Transmitter Receiver —p Color
with our partners in the TV Industry ik A= G A
we have continually expanded our
knowledge and refined our technolo- *
gies so that we can now present our

highly flexible and long lived

A
Infrared Remote Control System Keyboard j

Video

SAA 1050/51 W'_’ Games

" Technical Features:
— transmission system for 64 individual instruc- i
tions. all assignable to 16 different addresses, 0—’ gfc:ure on

I giving a total of 1024 instructions KL
— transmitter IC SAA 1050 in CMOS technology
— receiver IC SAA 1051 in silicon-gate P-channel

I technology. a specialized microprocessor

— signal transmission by pulse-code modulated - p Videotext
infrared light S (Ceefax)
— long transmission distance |
~ high noise i ity through integrated interfe- |
rence suppression circuit 4
| ~ long life of transmitter battery Data Bus I e max. 15 Circuits

— four operation options for the receiver IC
— only one transmitter for 16 pieces of equipment
or addresses |

L

The dialogue and cooperation with our customers has borne fruit; our new
transmission system is just what the industry wants.

The ongoing know-how exchange with our partners has shown that a revo-
lutionary control system such as ours must also be capable of controlling features
in the audio and video field that are still in the early stages of development, for
example intelligent TV games, teletext, viewdata, remote programming of
high-fidelity equipment, etc.

We will gladly give you more details. Ask for our data sheet 6251-110

and for the application consultants in your country.
Production and Marketing Centers: U.S.A.: ITT Semiconductors, 500, Broadway,
Lawrence, Mass. 01841, Tel. 617-688-1881, Telex 7103420764, U.K.: ITT
Semiconductors, Footscray, Sidcup, Kent, Tel. 3003333, Telex 21836,
W. Germany: INTERMETALL GmbH, P.O.Box 840, D-7800 Freiburg,
Tel. (761) 5171, Telex 07-72716, Japan: ITT Semiconductors, P.O.Box 21,
Shinjuku-ku, Tokyo 160-91, Tel. 3478881-5, Telex 22858.

semiconductors ITT
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At last.

The 2901A,
one upped.

Announcing a faster, fully specd 2901A
4 Bit microprocessor slice.

It’s a unique blend of ECL and Schottky,
fully le compatlb e, and faster than any other

2901A in the world
Here are the numbers.
Typical Commercial Military
25°C (0-70°C  —55-+125°C

Our data: (BV) (4.75-5.75V) (4.5-5.5V)
A,BInputs —=Y Output 37ns 65ns 80ns
Cn —> Y Output 18 30 35
D Input —> Y Output 20 40 45
Clock —> Y-Output 35 60 65
Minimum Clock Period 45 60 75
Read-Modify-Write Cycle 45 60 75

And if you think those are hot specs,
wait’ll you see our 2901A-1 coming soon.

Specs like this really shouldn’t come as a
big surprise to you.

After all, we're the industry leader in
bipolar technology And we invented Bipolar
‘Tri-State™(which is used with the 2901A).
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And another nice thing is all the parts we
support the 2901A with.

First off, a family of 16 products, all

fully specd.

IDMZ2901A
IDM2902
IDMZ2909A

“*IDM2911A

Be
L

‘IDM 29901

power Schottky MSI, MOS static and dynamic

IDM29702
IDM29703
IDM29750
IDM29751
IDM29760
IDM29761
IDM29803
IDM29811

IDM29902
IDM29903

*IDM 29908

*Available soon.

Our family:

4-Bit Microprocessor Slice

Carry Look-Ahead Generator
Microsequencer

Microsequencer

16 x 4 Bit RAM (open collector)

16 x 4 Bit RAM (Tri-State)

32 x 8 Bit PROM (open collector)
32 x 8 Bit PROM (Tri-State)

256 x 4 Bit PROM (open collector)
256 x 4 Bit PROM (Tii-State)

16 Way Branch Controller

Next Address Controller

Octal Tri-State

Priority Encoder

16x4 Edge-Triggered Register (Tri-State)
Quad Gated Flip Flop (flag control)

Also, we supply a complete line of low-

RAMS, as well as all the other parts you need to
build a complete, high-performance processor.
So if you need to know who to go to for
everything you need, now you know.

L

National Semiconductor GmbH
808 Fuerstenfeldbruck, Industriestrasse 10
West Germany

Gentlemen:

[JPlease send more information on your 2901A and its support products.

Name
Company.
Address.
City

Electronics /April 13, 1978
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4 National Semiconducto
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e®® S DAY oo,
DELIVERY %

Microcomputer Analog I/O Systems.

with extensive software diagnostics

For:

INTEL SBC-80 Series (8080A)

ZILOG MCB Series (Z-80)

DEC LSI-11 & LSI-11/2

Computer Automation LSI 2,3 & 4 Series
National Semi IMP/PACE & BLC-80 Series

PLUS the widest selection of Data Acquisition Modules
anywhere. Concentrate on the Software and other key
system Requirements... and let us take care of Your
Analog Problems.

SEND for Full Technical Data or Call us.
GSA Contract No. GS-00S-64219

DATA TRANSLATION

R e I R
4 Strathmore Rd., Natick MA 01760 ‘
(617) 655-5300 Telex 94-8474

INTERNATIONAL SALES OFFICES: ARGENTINA, Buenos Aires, 89-4594; AUSTRALIA. N.S.W. (021 747.2731; BELGIUM. Brussels 02- 352135; ENGLAND, Cheshire (06123
2321; FINLAND, Helsinki, 90-357457; FRANCE, Buc 956.31.30;: GERMANY, Puchheim (089) 80 60 61.62: INDIA, Bombay 298686; ISRAEL, Ramat Hasharon; ITALY, Milai
34.93.041; JAPAN, Tokyo (03) 355-1111; NETHERLANDb Rijswijk 70-996360; NEW ZEALAND, 814 9385, NORWAY, Olso 0269 44 90; PORTUGAL, Lisboa 4 53 13; SPAll
Barcelona (93) 301 78 51; SWEDEN, Vallingby 08 38 00 6%; SWITZERLAND, Zurich 01/54 70 60
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Significant developments in technology and business

RCA to make |

Intel parts
using SOS

Agreement gives RCA right to
design Intel microcomputers

with silicon on sapphire;
Intel gains SOS know-how

The semiconductor industry is apt to
take a harder look at building
complementary-MOS circuits with
the silicon-on-sapphire process in the
wake of last week’s technology- and
product-exchange accord between
RCA Corp. and Intel Corp. And RCA,
for one, couldn’t be more pleased.

“We got what we wanted,” says
Carl R. Turner, vice president for
integrated circuits at RCA’s Solid
State division in Somerville, N.J.,
which has been working on sos for
some five years. “We were looking
for someone to acknowledge what
we've been telling our customers
about the virtues of sos and to get
additional products. This agreement
does both.”

Although instrument and comput-
er manufacturer Hewlett-Packard
Co. of Palo Alto, Calif., has its own
SOs process and uses some of RCA’s
SOS parts, Turner notes: “When
you’re in the automobile industry,
it’s nice to be acknowledged by
General Motors. We're in the micro-
processor business, and Intel is the
General Motors of that industry.”

Pact details. Terms of the three-
year nonexclusive pact enables RCA
to design high-density SOs versions
of Intel’s high-performance 8-bit
microprocessor, the 8085A, and the
8048 single-chip microprocessor,
both of which are n-channel metal-
oxide-semiconductor devices. Fur-
ther, Intel will provide RCA with

Electronics/April 13, 1978

know-how for developing C-MOs-on-
sapphire versions of its 8155 ran-
dom-access memory with input and
output ports and 8355 read-only
memory with 170, as well as supply
support hardware and software.

In return, Intel’s Microcomputer
Components division in Santa Clara,
Calif., is to get technical information
on RCA’s SOS technology and the
design of RCA’s SOS versions of the
Intel parts. Thus, if it chooses, Intel
may alternate-source the sOs ver-
sions of its chips.

With the information provided by
RCA, Intel can evaluate the trade-
offs between further squeezing
n-MOS and shifting to another tech-
nology for future large-scale and
very-large-scale integrated devices.
And sos is worth considering as a
hedge for the future: it not only
offers high speed and low power, but
also may prove to be competitive
with other advanced MOS processes
in terms of density and cost.

However, Leslie L. Vadasz, vice
president and general manager of
Intel’s Microcomputer Components
division, scotches any thought that
the company is going into the sos
business. ‘““We’re committed to
n-channel,” he says, “because it is
the mainstream LsI of the future.”
As for any eventual involvement in
sos, he says Intel will continually
evaluate its position.

Low power. The reason that Intel
went for the RCA deal, Vadasz
stresses, is that it enhances the 8048
and 8085 family in low-power appli-
cations. “The realization of Intel’s
8085 and 8048 microcomputers in-
corporating RCA’S C-MOS-0On-sap-
phire technology,” he states, “‘will
allow many customers to whom

P,'
1

In hand. RCA's Carl Turner holds ke

element in the agreement: a 40-mil-thick
ribbon of sapphire, 3 ft long and 3 in. wide.

power considerations are paramount
to use these industry-standard prod-
uct families.”

Just as Intel is pledged to its
n-MOs program, RCA is fully com-
mitted to continue its CDP1802 c-
MOS microprocessor program and to
its plans to introduce the 1804
single-chip sOs microcomputer later
this year, Turner says. “The signing
of the agreement with Intel in no
way decreases our thrust to expand
our Cosmac family.”

But why offer two types of micro-
computer? Because the 1804, for
example, is register-oriented to pro-
vide easy 170 access and “is a natural
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Electronics review

pairs for push-button dialing. It is
also readying a tone receiver, a part
that should push its tone dialers into
applications beyond the telephone.

But Mostek reserves most of its
enthusiasm for pulse dialers. Now
that the Federal Communications
Commission lets consumers buy
phones from firms other than tele-
phone operiting companies, the
company sees a much larger near-
term market for pulse dialers that
can be used on the older rotary-dial
networks. In February it unveiled a
chip that converts push-button key-
board inputs to pulse signals that
simulate those from a rotary tele-
phone dial.

Pulse dialers grow. To date, the
largest telephone maker to turn to
the integrated-circuit approach for
dual-tone multifrequency dialing is
GTE Automatic Electric Co. Mostek
reportedly supplied that manufac-
turer with more than | million parts
last year. Overall, the market for
monolithic tone dialers is growing
more than 20% each year, with
about 5 million units expected to be
shipped worldwide this year, accord-
ing to James M. Garrett, marketing
manager for industrial products at
the Carrollton, Texas, firm. In
contrast, the demand for pulse
dialers should grow to 15 million
units by 1980, up from this year’s 2
million, he says.

The reason for the difference in
growth rate is obvious. “There are
many places in the U. S., and espe-
cially in Europe, where tone dialing
is not installed yet, and won’t be for
several years,” points out Robert J.
Paluck, manager of Mostek’s Indus-
trial Products department. *“But but-
ton-to-pulse dialing will work on
both pulse and tone networks.”
Further, each telephone operating
company has different sets of specifi-
cations for tone dialing, whereas
pulse timing on the two networks is
standard. The upshot is that con-
sumer telephone makers are building
push-button phones with pulse
dialers that are compatible with all
phone systems in order to limit the
number of phone types they must
turn out.

Moreover, there are signs that the

traditional telephone manufacturers
will drop rotary dials and make
push-button phones with pulse out-
puts instead, Paluck adds. That is
because the $2 pulse-dialer chip will
operate from a single-contact, cal-
culator-type keyboard—a cheaper,
more reliable assembly than either
the dial mechanism now used in
rotary phones or the two-of-seven-
tone sliding matrix keyboards in
today’s mechanically implemented
tone dialers.

Although Mostek’s new pulse
dialer, joining one- and two-chip
approaches already on the market
from General Instrument Corp.,
Motorola Inc., and Siliconix Inc.,
will be able to tap immediately into
the gigantic market for individual
telephones, that is not the case with
its upcoming tone receiver. But the
part will dramatically simplify the
$90 to $200 tone-receiver assemblies
now sold for private-branch-ex-
change and telephone central-office
switching equipment: the assembly’s

price should fall to under $15 within
two years, Paluck estimates.

That price will open up markets
beyond telephone equipment. “We
see a new market that we call ‘inter-
active communications’ that utilizes
the tone dialer and tone receiver
together,” Garrett says. “It allows
the user, over telephone lines or
radio waves, to control some type of
device,” he adds, citing credit-veri-
fication terminals, security systems,
push-button telephone order-entry
systems, and remote control of oil
field pumps. A major application
will be in home computer systems
that could allow control of lights,
heating, appliances, and security—
all from a pay phone booth, he says.

Eventually, tone receivers will be
built into telephones as well. “We
foresee intelligent telephones with
the ability not only to dial but also to
receive digital information,” he says.
Such a phone could, for example,
display the phone number of people
trying to call a busy line.

Avionics

Air Force finds new gyroscope
for F-4 that is cheaper, more reliable

The Air Force is equipping its F-4
fighters with new rate gyroscopes
from a somewhat surprising source:
Timex Corp., the manufacturer of
low-cost watches. True to the com-
pany’s reputation in watches, its
gyros are much less expensive than
those they replace. They will also
last much longer.

The gyro project is being managed
by George Britton of the Productiv-
ity, Reliability, Availability, and
Maintainability program office.
With headquarters at Wright-Pat-
terson Air Force Base, near Dayton,
Ohio, PRAM is a joint organization of
the Air Force Systems and Logistics
Commands. [ts charter is to lower
operating and support costs of Air
Force weapons systems.

Britton calculates that the substi-
tution—the new fluid-damped gyros
are to replace magnetically damped
units developed close to 20 years

ago—will save the Air Force at least
$2 million over the next five years.

It is a matter of catching up with
the development of technology, Brit-
ton says. The KR-7 gyros in the F-4
stability-augmentation system were
state-of-the-art devices when first
built by General Electric, he points
out, but their mean time between
failure of 500 hours has been consid-
ered low for some time and the cost
of a replacement has climbed to
$1,800 each. The Timex gyro costs
about $900 and has an MTBF of
3,000 hours.

The way the Air Force decided to
substitute a gyro like Timex’s is an
example of the serendipity with
which the PRAM office often carries
out its task. Britton, the office’s chief
engineer with 20 years spent at
Wright-Patterson, had been called in
to consult on another Air Force
program—the Pave Penny target-%
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SCIENCE. "SCOPE

The concept for an air-to-air missile half the size with twice the performance of
the AIM-7F Sparrow has been proved feasible in a recent program conducted by Hughes
under contract to an Air Force/Navy joint system program office. Using new tech-
nology and improved state-of-the-art, AMRAAM (Advanced Medium Range Air-to-Air
Missile) will provide a '"launch and leave' capability plus the option of launching
several missiles at multiple targets. The Hughes design features a patented solid
state power combiner, which is the key to the active radar seeker, and takes full
advantage of the latest digital technology and micro-miniaturization of electronics.
It will be compatible with the F-14, F-15, F-16 and F-18. AMRAAM also features a
low-smoke, high-impulse rocket motor which reduces the chances of an enemy pilot
sighting either the launch or the oncoming missile and taking evasive action.

The highest TOW missile first-fire hit ratio yet recorded by a U.S. unit has been
earnad by the Marine Corps at Camp Pendleton, CA. where Marines scored a 96.6% hit
rate -- 143 out of 148 tries -- on stationary targets. Developed by Hughes for the
U.S. Army, TOW (Tube-launched, Optically-tracked, Wire-guided) today is deployed

in the air and ground forces of more than 20 nations worldwide. The airbormne ver-
sion of TOW also is used as an anti-tank missile system by U.S. Army and Marine
Corps helicopter units. The missile in flight is 117 cm long, 15 cm in diameter
and weighs 19 kg. Its maximum range in the air is 3,750 meters.

An off-the-shelf compact digital tracker for airborne targets is available now
from Hughes. Only 45 pounds and shelf- or rack-mounted, the electro-optical
tracker is employable in a TV tracking system which includes a TV camera, gimbal
platform and servo amplifier.

The tracker features automatic acquisition of valid targets within the TV
field of view and automatic gate-sizing to conform with target dimensions, Its
digital and analog processors, optimized for airborne targets, generate the azi-
muth and elevation air signals that drive the gimbal servo and keep the TV camera
pointed toward the tracked object.

Hughes Electron Dynamics Division in Southern California has opportunities for:
physicists, mechanical engineers, electronic engineers, materiel and process en-
gineers to work in the design and development of microwave traveling wave tubes,
traveling wave tube amplifiers, materiel and solid state research and development.
For immediate consideration, please send your resume to: Hughes Aircraft Company,
Electron Dynamics Div., Professional Employment, P.0., Box 2999, Torramce, CA 90509.

The Satellite Business Systems Corporation has completed negotiations with Hughes

to build three communications satellites for its domestic system. (Its members:
Aetna Life & Casualty, Comsat General, IBM.) SBS is designed to provide fully
switched private networks to businesses, government agencies and others with varied,
large volume needs. SBS service will be all-digital, transmitting voice, high-speed
data, facsimile and video-conference information in a Time-Division Multiple-Access
mode. The SBS spacecraft will be the first to offer point-to-point service within
the U.S. using the K frequency band (12 to 14 Gigahertz.) It can be launched either
by Space Shuttle or the veteran Delta rocket booster.

Creating a new world with eieclronics
__________________ -

' HUGHES

HUGHES AIRCRAFT COMPANY



Ovur dedicated MOS processing line
can make our ROMs into your ROMs
a lot faster than you might think.

0 Q All Signetics MOS ROMs Have Standard Pin-Outs.
When we gIVe YOU a promlse When you design with our ROMs, regardless of the initial

e density specified, memory expansion is automatically built

on ROM dellvery, YOU can in. All Signetics ROMs are socket-compatible, and are de-
2 M ° signed to the industry-standard 24-lead pin configuration.
consider it a commitment. They're also compatible with the 2708 and 2716 EPROMs.

Vss O; 02 Oy Ao Ay A2 As Ay As As A; You can design future systems now,
upgrading density asrequiredin the

same socket.

A Fully Static ROM Family—
Single +5V Power Supply Opti-
mizes Design. Ordering your ROMs
from Signetics can produce a lot of
other benefits. We can offer you every-
thing you need in fully static MOS
ROMs from 8K to 32K* They’re TTL-
compatible, require a single +5V

Ordering ROMs is easy. Getting
your ROM order when you need it is
not so easy. ROM production is a
custom business filled with variables.
Your program mask is unique. ROM
quantities vary widely. Your parts
must be handled separately—and
carefully—through all stages of fab,
QC, assembly, test and, lastly, ship-

ment. These factors can snowball to T T T T 7 T

cause problems.
P 0 Os

Except at Signetics.

power supply, and feature state-of-
65 (27 (o Ao As Vec the-art access time.
Dedicated P ing M Our recent history as a ROM
edicated Processing Means : : :

. - : . supplier will tell you something, too.
azegllgit:tl:i‘; lzleé:)\;r?;{ét‘:ltysslgg::lactsé 23‘?(52 In 1977 our ROM sales tripled. This

ipl in.

production line for MOS ROMs. This VRS O GEEas 0 tr.lp e. agamn
dedicated processing means effi- Call your local distributor today
ciency, process uniformity, and pre- or use the coupon below to order your

dictability. It also means faster ol technical data on Signetics’ growing
turnaround from mask design to fin- 26'6 CS,/88,/NC CS,/C5,/NC family of high-performance MOS
ished product. And it enables us to ROMs and EPROMs.

tell you—in advance—when your

order will be shipped. Dedicated 8K E n n ' 5- “ntnns
processing is our guarantee to you

that your custom mask ROM order 2607 !n I

won’t be bumped by someone else’s asubsidiary of USS. Philips Corporation
requirement for a standard memory

duct. Signetics Corporation

product *64K 811Eas! Arques Averue

2664 Sunnyvale, Cakforria 94086

Telephone 408/739-7700

We’re writing the book on re—smmmsems=e=s=e"""1
semiconductor memories. w“ -1 P I To: Signetics Information Services, 811 East Arques Avenue

1 G 0D [ 73 l PO. Box 9052, MS 27, Sunnyvale, CA 94086 1

Send $3.50 for a—re . .

yggr (?opy. ° = = i Please send me technical data on the following products: !

18K ROMs 0 16K ROMs 0 32K ROMs O Denser ROMs 1

' 18K EPROMs [ 16K EPROMs 0O 32K EPROMs O Denser EPROMs '

J I have an urgent requirement. Please have a ROM specialist |

§ phone me at onee: ( ) Ext (]

1 Name Title 1

1 o 1

1 Company Division 1

] Address MS ]

! City State Zip i

! [0 Enclosed i heck for $3.50. Pl d !
. nclosed is my check for $3.50. Please send me your

*You can expect an industry-standard 64K ROM from 1 Memery Data b):)ok. yM " i

Signetics in the third quarter. L £ 13_'
S R K ¥ ¥ N N N N N N N N _ N N N N N ]
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The G

single-chip
microcomputer.

GI's PIC 1650 series are the ideal micro-

computers for low cost, high volume applications.

These 8-bit single-chip stand alone controllers will add
new dimensions to your appliance, automobile, vending
machine, home entertainment unit or any number of other
products. Emphasis is on versatile control.

Gl Microelectronics has put more on its PIC 1650 chip.
There is no other low-cost microcomputer that matches
its performance. This aflows you to include many features
beyond the capability of other low-cost microcomputers.
So you have less to buy, inventory, test and assemble.

The PIC 1650 has a 512 by 12-bit ROM and a 32 by 8-bit
register for read/write memory. Four sets of eight TTL com-

patible 1/Olines and on-chip clock are
other characteristics of this chip, all in a single 40 lead DIP.

If you're pressed for space (and can live with less I/ O)
try the PIC 1655, available in a space-saving 28 lead DIP.

Gl engineers stand ready to assist in your important
move to “'microcomputerization.” They've got software and
development systems. And they have the ROM-less PIC
1664 for plug-in circuit emulation—using a choice of pro-
grammable ROM or RAM. Call or write the low-cost, single-
chip microcomputer system experts. General Instrument
Microelectronics Ltd., Regency House, 1-4 Warwick Street,
London W1R 5WB, England, Telephone: 01-439-1891.

We help you compete.

GENERAL INSTRUMENT CORPORATION

MICROELECTRONICS



OBTAIN STATE-OF-THE- _
ART PERFORMANCE
AT COSTS LOWER
THAN YOUR PRESENT
COMMERCIAL
PRODUCT:

BEADS
PROBES
FLAKES
RODS
ASSEMBLIES

FAST RESPONSE
ASSEMBLIES (TO 3ms)

HI-TEMP UNITS
(TO 450°C)

SPECIAL CURVE
MATCHES

0.05% TOLS.
AND INTER-
CHANGEABILITY

PRECISION
CALIBRATIONS

DESIGNED
TO MEET
MIL-T-23648

QUICK REACTION
T0
SPECIAL APPLICATIONS

AND ASSEMBLIES!

Ei THERMODMETRICS e

808 U.S. HIGHWAY =1
Edison, N.J. 08817
(201) 287-2870
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out a power supply will sell for
$1,350 in quantities for original-
equipment manufacturers.

The standard machine will come
with two typefaces of 96 characters
each that are stored in read-only
memory. Additional typefaces can
be stored —up to 20 of them —in the
56,000 bytes of read-only memory
provided for in the machine. O

Distributed processing

Micros handle
network protocols

Adding to the many chores they
already do for large computers,
microprocessors are catching on at
the computers’ front ends, as an
interface to telecommunications net-
works. The hard part of this job is to
reconcile the myriad protocols the
many different computer firms have
evolved for allowing their own com-
puters to communicate.

This is where Computer Automa-
tion Inc., the Irvine, Calif.-based
minicomputer maker, comes in. It is
using a Zilog Z80 microprocessor to
sort out the protocols so that its
computers can talk with other manu-
facturers’ machines.

The Z80 is the brain in the
company’s so-called Distributed
Data :Base Processor—a pair of
printed-circuit boards that fits into
the firm’s minicomputers. This pro-
cessor in turn is the key element in
the company’s ambitious Virtual
Network, to be introduced later this
month.

Tied together. This new distrib-
uted-processing network allows up to
31 of Computer Automation’s SyFa
minicomputers and 992 terminals to
be linked by one control computer.
An unlimited number of these
networks can be tied together, along
with equipment built by other manu-
facturers, because of the protocol-
handling capability of the Distrib-
uted Data Base Processor.

The Virtual Network depends on
the Z80 processor to go into action
on an incoming protocol transmis-
sion. As extra cards are added for

different protocols, which is what the
company expects customers to do
and has provided space for, the
Virtual Network can support a pro-
fusion of computer equipment.

With either one or a cluster of
protocol processors in each mini-
computer, users can avoid the delay
of going through a central host
computer by directly accessing any
other terminal or data base. This is
expected to be a major advantage for
such customers as multi-branch
banks and insurance firms.

Making the project economically
feasible is the use of the Z80
processor for protocol control, in-
stead of a complete minicomputer or
a discrete-device implementation.
Right now, the Z80 sells for less
than $10 each in 1,000-lot quanti-
ties, and with bigger buys a $3 price
is in sight by 1980, according to the
company. “This compares with $40
for discrete circuit components,
which don’t begin to have enough
performance to handle all the proto-
col chores efficiently,” says Richard
A. Davis, principal engineer for
advanced programs.

The Distributed Data Base Pro-
cessor is actually two half-circuit
cards (7.5 by 15 inches) that fit into
each SyFa minicomputer. The Z80
and 16 kilowords of random-access
memory sit on one card, called the
distributed microprocessor unit. This
controls the communication line
adapter card, on which sits the
receiver circuitry that actually han-
dles the protocols.

Similar units. All the distributed
microprocessor units are alike, pro-
grammed by their host computer.
But the line adapters differ accord-
ing to which communications proto-
col is used, Davis says. Altering
them offers maximum flexibility,
since current debate centers on
which protocol will eventually pre-
vail in Government standards. These
include the IBM 3790 SNA/SDLC,
and Bell Systems X.25.

Accepting an incoming signal at
up to 56 kilobits per second, the
adapter makes sure that it conforms
fully to the required protocol format
by deleting or inserting data bits. “*A
character-oriented message in bisync
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Still No.1in all the world.

The industry’'s No. 1 source for
ai-rel ICs and discretes continues to
announce an ever-growing list of
nilitary qualified circuits.

TheleaderinTTL...

Motorola offers more JAN TTL
rarts than anyone else in the world.
And with our recent dedication to LS
ve've already qualified 17 of these
»arts with more in the works.

oming on strong
n NMOS Memories
and CMOS.

Our entire Austin facility has
JESC 38510 line certification, exclu-
ive of memory boards. You can get
ne MC14000 and MC14500 series
383, Class B units off-the-shelf—over
10 high-quality, standard parts for
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your hi-rel requirements. And we've
received /05503BEC qualification on
our MC14049 series hex buffers.
Several key MOS memories, like the
MCM4C27 4K RAM, also are processed
to Level B and Level C standards.

No.' in Mil MECL...

If you're looking for 10K QPL parts,
it's Motorola. Only Motorola. No one
else can run up a battle flag in high
speed digital logic except us.

Hi-Rel M6800
families.

MC6800 data for QPL has been
submitted to DESC.

There are now well over 2 dozen
MPUs, 1/0 chips, RAMs, ROMs,
EPROMs, MODEMSs, timers, con-
trollers, interface adapters and other
M6800 family functions processed to

/883 standards. With and without
100% burn-in. Motorola is totally
committed to supplying the highest
quality, highest reliability micro-
processor components.

Motorola. Flying high in Hi-Rel.
Contact us about your needs:

Bipolar Logic: (602) 962-2011.
CMOS/NMOS MPU: (512) 928-6200.

MOTOROLA
Semiconductor Group
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CMOS/LSI
LIQUID-CRYSTAL-
DISPLAY
DRIVER/LATCHES

MD4330  MD4331 » MD4332
30 & 32-BIT REGISTER DRIVERS

DRIVES UP TO FOUR 7-SEGMENT OR TWO
16-SEGMENT LCD READOUTS, DIRECTLY.
THE LATCHED DATA CAN BE CHANGED BY
SERIALLY SHIFTING NEW DATA INTO THE
REGISTER AT SPEEDS OVER 3MHz.
Low-Power (1,2A) Consumption with High-
Power Performance.

FEATURING:

©3 o 18 VOLT OPERATION

©SYNCHRONOUS OR ASYNCHRONOUS RESET

o|NPUTS WAVE-SHAPED ON-CHIP

oFULL PARALLEL TRUE/COMPLEMENT
OUTPUTS

©STD. 40-PIN DUAL-IN-LINE PACKAGES

For more information write or phone:

18 AIRPORT BLVD.
. BROMONT. QUEBEC. CANADA
JOE 1LO
514) 534-2321
(X.: 05-267474

MITEL

Sermiconductor

4

52 Circle 253 on reader service card

Electronics review

form, for example, would be altered
into the more easily processed bit-
oriented SDLC protocol,” explains
Davis.

A failure of any one processor
affects only itself, not others in the
network, he says. He acknowledges
his company is not alone in its
approach, pointing out that Fair-
child Semiconductor’s recent 9440
16-bit microcomputer can be used
for similar applications. But his firm
has a lead in actually designing
front-end processors into hardware,
he feels. a

Data 100 moves
in with IBM appeal

The company has 35% of the
installed base of batch terminals,
estimates International Data Corp.,
the market researchers of Waltham,
Mass. That alone makes Data 100
Corp.’s entry this week into the
distributed processing market well
worth studying.

As expected, the Minneapolis

maker of IBM-compatible terminals

and peripherals continues to focus on

IBM customers. [ts new system
resembles the IBM System/34, the
computer giant’s newest minicom-
puter system geared to distributed
processing. Also in keeping with its
practice, Data 100 will sell its wares
15% to 20% below 1BM’s pricing, says
Robert S. Bernstein, director of
product-line management.

Easy move. The main concern of

Data 100 is to make the move to
distributed processing easy for its
many terminal-system users. *“Cus-
tomers have wanted lots more func-
tions at the terminal,” says Bern-
stein. “They want to use high-level
languages and do file management
as well as simple data entry. The
easiest way is to add a processor.”
- The processor that Bernstein has
in mind is essentially a minicom-
puter, called the Attached Applica-
tions Processor. Added to a terminal,
the model 85 gives each terminal the
processing power of a local computer
while not tying up the host main-
frame. It works with Data 100’s
existing terminals, including its
model 82, introduced last year and
emulating 1BM’s 3271 information
display system.

With the 82 system, users could

News briefs

Storage Technology developing advanced telecom system

Storage Technology Corp. has formed a new wholly owned subsidiary, STC
Communications Corp. of Broomfield, Colo., to develop what it calls the first
small-scale digital telephone voice muiltiplexer and concentrator offering
normal voice quality. Designated the COM2, the system is based on Intel
Corp.’s new 8086 16-bit microprocessor and can multiplex 31 conversations
onto 16 private lines. Available in July, COM2 configurations will be priced
typically from $60,000 to $80,000.

Siemens acquires line of floppy-disk drives

in a move aimed at broadening its computer peripherals product offering,
Siemens AG of Munich, West Germany, has acquired the flexible-disk drive
product line of General Systems International Inc. of Anaheim, Calit., for an
undisclosed amount of cash. Key products from the U.S. firm are the
FDD110, for single- or double-density storage on a removable diskette, and
the FDD200, which expands data storage to 1,600 kilobytes per diskette.

Rapicom formed to develop high-speed fax products

Rapifax Corp. of Fairfield, N. J., and its Dacom Inc. subsidiary in Santa Clara,
Calif., have been combined into a new company, Rapidcom Inc., that is to
continue development and marketing of a wide range of high-speed facsimile
equipment. Based in Fairfield, the new company wili continue to market the
existing product line under the Rapifax and Dacom trademarks. It also plans
to explore and develop advanced communications systems.
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What do you do

for printed tircuits
und hybrid microelectronics
when your traditional suppliers
tan’'t meet your needs?

Sometimes your traditional
suppliers are too loaded
with big orders to tool up
right away for your custom
electronics needs.
Sometimes their prices for
small or medium-sized
quantities make your own
production costs too high.
Sometimes you have to wait
a long while until they're free

to handle your special design.

Elta is the solution

ELTA Electronics Industries Ltd.
A Subsidiary of

Israel Aircraft Industries Lid.

A foundation to build on
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We make:

Single and multilayer

printed circuit boards,

hybrid microelectronics modules
and microwave components.
Transtormers, chokes and filters.
All produced to customer

or military specifications.

Al incorporating Elta's

renowned high standards —

the highest standards —

of Quality Assurance.

Ashdod, Israel: Tel: 055-31155.

Telex: ELTA IL 031807.

Cables: ELTASHDOD.

Brussels: 50, Ave des Arts. Tel: 5131455.
New York: Israel Aircraft Industries
International Inc.

50 West 23rd Street, N.Y. 10010.

Te:: (212) 620-4400.

We tailor size, shape,

and electrical characteristics

to buyer requirements.

We are sensitive to the needs
of our clients, and react quickly
to their problems.

We are flexible in approach,
highly competitive in price,
prompt in delivery.

Try Elta.

We're there when you nead us.

e<| ELTA
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National and Lambda prove

Fairchild r?guluiors give

you more for your money.

. LU 1
Compare our high 3 AMP, 5 VOLT REGULATORS
current voltage -
reguiatorstothe | ramaveren | conomons: | Falicn | e Tnanonal
leodlng COMPEtIOrs. [ available Peak VINVouT=10V|  6A |  4.2A 4.2A
J Current (typ) VIN-VOuT=20V 6A 23A 3.2A
You'll see we L our= | 23A
Available Average |ViN-Vi =10V 5A 3A 3A
come Ol;: OQ TO% Output Current(yp| VINVaUI= 20V 2.8A 1.5A 15A
Qacross the board.  Minimum lnput | _ I N o o]
Our unique Voltogelys) | 'oUT=3A  Vour* 18V Vour+22V|Vour+ 1.9V
] Max Power ]
Hybrid technology ST — 50W 30w 30w
allows us to over- : == —— —
s el e Price 100 pieces $5.00 $6.75 $5.35
come the limitations t

REGUL

T 25°C
**Based upon published data sheet specifications

I-CURREN

\

-y
5 AMP, 5 VOLT REGULATORS
B FAIRCHILD |LAMBDA**
PARAMETER CONDITIONS uA78HO5ASC  LAS1905 NATIONAL
Available Peck ViNVouTr=10V 7A 5A
Current (typ) VINVOUT=20V | 7A 1.5A | N A
. { O V
|
Avallable Average | V|-V, =10V 5A 5A A
Output Current ?typ) ‘ vm-vgﬂ% 20V 2.5A 1.5A x t
| R A
prapaut Valtage Cloyr=5A 2v 24v | T B
(typ) our ' L
E
Price 100 piéces $5.50 $11.25

designs.

you get better specs at a lower cost.
Howour 3 Amp regulators stack up.

Our SH3235C 3 Amp, 5 Volt regulator

Whichmeans

is a perfect example of the value of apply-

ing Hybrid know-how to regulator designs.

This side-by-side ccmparison based
on published data sheets should leave no

doubt.

How our 5 Amp regulators stack up.
Our uA78HOS5ASC is a new,

enhanced 5 Amp, 5 Volt regulator that's

pretty much in a class by itself. As you can
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see by this chart,one

leading competitor

doesn't even offer

the part. And the

one that does isn't much competition.
For more details on our voltage

regulators, just contact your Fairchild

distributor or representative.

Or, for more immediate results, call

your nearest Fairchild sales office.

France: Fai-chil Comera & Instrument SA_ 121 Ave ¢ lialie
750C13-Pars. "e: 00331 584 55 66. Telex: 0042 200614
Italy: Fairchld Semiconduttor S.PA., Via Rosellini, 12 20124
Milano. Tel: 002 4887451 . Telex 36522. Germany: Fairchild
Comerc & Ins rument (Deutschlond1 GmbH, 8046 Garching
Hockbruck, Do nt lerstr. 15, Munchen. Tel: 089 320031

Telex: 52 483} ¢ r d.England: Farrchild Camera & Instrument
(UK) Ltd., 23D ugh St.. Porers Bar, Hertfordshire EN6 58U
Tel. 0707 51171 Telex: 0051 26:2835. Sweden: Fairchild
Semiconductar 48, Svarlergsgotan 6, $-11620 Stockholm

Tel. 8-429255 Telex: 17759

Fmonolithic - A
oS s Lv’|=,4=\|Rc:|--|||_|:)

"
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Evervything yvou need

When to go custom. When a single
custom circuit can replace hundreds of
individual components, the benefits are
obvious. But the cost of developing that
single custom circuit is high, and only
becomes practical if the volume you will
actually use is significant. At Synertek,
the first stage in custom circuit evalua-
tion is a cost-versus-volume analysis.
Some applications, such as digital
watches, would be impossible without a
single custom circuit. In other cases. the
performance and reliability advantages

may outweigh the initial higher cost con-

siderations. In any case, it's a simple
matter of economics. With fewer parts,
lower assembly and inventory costs,
smaller size, less weight, less heat to
dissipate. greater reliability and a com-
petitive edge to help build that crucial
volume requirement, savings are enor-
mous in a successful custom program.

making custom

4410
Weeks W1-4
- A N eeks
A Concept - B. System o C'MOS Logic . D Circuit
Review ™1  Definition - Design = Design
6
Weeks
A\
- N
|. Breadboard
> Design & - BreaFdabt?ard
Documentation

Getting there on time. You can't afford
to wait the normal 26 weeks develop-
ment time, and then find the end product
doesn't do the job. At Synertek, we have

the development stages down to a
science. We provide complete working
level interface between your product
development group and our custom
circuit specialists. Every step of the way.

Our customers participate in design
meetings and are urged to attend the
periodic design reviews. A fully function-
al breadboard is built for each custom
circuit. Where any possible doubt is

felt about the original specifications.

the customer is urged to work with the
breadboard in his own systems for




to know abou
circuits.

8-14 6-9 2-3 2
Weeks Weeks Weeks Weeks
E'Composite F Mask . G. wafer - Ho Tests 5| Prototype
Design 1 Fabrication | Fabrication Assembly Shipment
L
\
Breadboard
Approval
{Customer)

1ands-on review by his own product
levelopment and marketing people.

To date, we've produced over 200
:ustom circuits for advanced electronic
rroducts covering an incredible array
f applications. Our record of deliver-
1g on time, in specification, is excellent.
Ve will gladly provide customer refer-
'nces on request.
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Which process to specify. Whichever
does the job best,and most economically.
Our standard product lines are imple-
mented in N-Channel, P-Channel,
CMOS, lon Implanted Silicon Gate with
or without Depletion Loads. All are
available now for your custom circuit
from Synertek.

It’s your circuit, and your circuit alone.
You need that confidence. And Synertek
provides it. Qur expertise is in MOS
circuitry. We guarantee the proprietary
nature of your Synertek custom circuit.

How we do it. We possess one of the
outstanding custom circuit groups in the
country, and one of the very few com-
pletely dedicated to custom work. Our

custom group draws on resources and
experience gained in producing a
tremendous volume of standard MOS
circuits and duplicates every facility and
resource applied to our standard line.
In spec, in production, at the right price.

Synertek, 3001 Stender Way, Santa
Clara, California 95051. (408) 988-5600.
Call collect and give your immediate
requirements to Frank Rittiman, Custom
Circuits Product Manager.

[ ———

g Synertek
ﬂ 3001 Stender Way
Santa Clara, California 95051

I'm interested:

[ Please send me your Custom
Capabilities brochure for an in-depth
look at Synertek’s facilities, capa-
bilities, and more.

[J Attached is a schematic with speci-
fications.We anticipate a volume

|

: second vear.

| Package requirements are
Name

Title

Company

| Street

| City
State/Zip
Phone _

ertek.
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|
|
|
|
|
|
|
|
|
|
|
|
|
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|
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EDUARD RHEIN
PRIZE1978

US $50.000 FOR

TELEVISION RESEARCH

In agreement with the Advisory
Council of the Eduard Rhein Foundation,
the Board of Governors has issued the
following guidelines for the Eduard Rhein
Prize 1978:

®

The Eduard Rhein Prize is awarded
each year for outstanding achievement in
furthering televisicn technology.

The special topic for the Eduard
Rhein Prize 1978 is:

a significant contribution to the
improvement in the performance of the
total television system (picture quality or
capability} that can be appreciated by
the general viewer. This contribution can
be both the improvement or development
within the scope of present television or
pointed to the future.

The Eduard Rhein Prize 1978 is
endowed with DM 100.000,-- lapprox.
US $ 50.000) at time of going to press.

58 Circle 58 on reader service card

Applicants for the Eduard Rhein Prize
1978 may only be put forward by experts,
organizations or institutions actively
engaged in televis'on research. Papers
may be submitted from anywhere in the
world.

a! Closing date for entries (date of
postmark] is 15 August 1978.

bl Applications to be addressed to
the Board of Governors, Eduard Rhein
Foundation, Kloepperstieg 3, 2000 Ham-
burg 67, Federal Republic of Germany.

¢} Applications may be: research
report, internal laboratory report, paper
submitted for publication, already
published paper.

a) The applications must be in
German or English.

bl Papers must be submitted with six
copies and must be typewritten or printed.

c) Papers should not exceed 30
typewritten pages. If the contents call for
fengthier explanation, enclose a summary
of no more than 20 typewritten pages.
Each paper must also be accompanied
by a summary of no more than one type-

written page clearly stating the essential
results of the research.

d) Applicants must also enclose a
briet curriculum vitae of their scientific or
engineering career.

6.

The Board of Governors of the
Eduard Rhein Foundation will decide
upon the awarding of the Prize following
the recommendations by the Advisory
Council.

The decision is final and cannot be
contested in law.

For the complete guidelines and
rules applying to the Prize, write to the
Board of Governors, Eduard Rhein
Foundation, Kloepperstieg 3, 2000 Ham
burg 67, Federal Republic of Germany.

The members of the Advisory Count
of the Eduard Rhein Foundation are:
Prof. Dr. Ing.E.h. Walter Bruch {Chairmar
Hannover; James Hillier, Princeton, N. J.
Joseph Polonsky, Paris; Prof. Karl Tetzner
Munich; Dr. Frederik W. de Vrijer, Eind-

hoven.
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Solar satellites get
new lobby to push
for demonstration

Cincinnati, ITT
named finalists
for Singcars radio

U. S. consumer
imports up 23%
to $3.6 billion

New EIA unit
for fiber optics
headed by Wilson
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Washington newsletter

Solar-power satellites have their first lobby, a group formed by 25 major
U. S. industrial and scientific organizations. The group’s first target is
passage of H.R. 10601 to create an sps research and demonstration
program with an initial appropriation of $25 million in fiscal 1979
[Electronics, Feb. 16, p.60]. Called the Sunsat Energy Council, the
nonprofit group is headed by Peter E. Glaser, vice president of Arthur D.
Little Inc., Cambridge, Mass., who first advanced the solar-power satellite
concept. Ten of the 15 council directors are key executives in the aerospace
and electronics industries. Its Washington counsel is the law firm headed
by former Sen. Frank E. Moss, the Utah Democrat who was chairman of
the Aeronautics and Space Sciences Committee.

The Army has named two finalists in its proposed $1.3 billion program to
develop and produce the next generation of battlefield radios for use by all
U. S. military services and possibly by the North Atlantic Treaty Organi-
zation. Under 40-month contracts awarded to Cincinnati Electronics
Corp. ($6.4 million) and 11T ($5.4 million), each company will build 43
prototypes of the jam-resistant, automatic frequency-hopping radios,
called Singcars V for single-channel ground and airborne radio system.
Losers in the competition were GTE Sylvania Inc. and a joint proposal by
RCA Corp. and Britain’s Racal Tacticom.

U. S. consumer electronics imports climbed 23% to nearly $3.6 billion last
year, with Japan’s share of more than $2 billion accounting for more than
half the total. At the same time, American exports dropped 7% from the
1976 level to $463 million. These changes increased the 1977 consumer
electronics trade deficit by 29% over 1976, according to Commerce
Department figures.

Separate data from the Electronic Industries Association of Japan
indicates that 1977 U. S. imports of Japanese consumer electronics alone
accounted for 8.7% of that nation’s total electronics production in all
categories for the year. The EiA-J estimates that Japan’s 1978 electronics
output will rise more than 7% from last year to $25.17 billion despite a
forecast 4.5% drop in color Tv production. That results primarily from the
Orderly Marketing Agreement between the U. S. and Japan, reached last
year, which puts a ceiling on such shipments to America. Commerce
Department figures for 1977 imports show Tv receivers, chassis, and
tuners totaled $1.13 billion, up 23% from 1976, while radios, excluding
citizens’ band, rose 17% to $729 million. Microphones, amplifiers, speak-
ers, and parts accounted for $285 million, up 40%.

The expanding use of fiber optics has prompted the formation of a new
subdivision for companies in the field within the Electronic Industries
Association’s Parts division. Leroy Wilson of Corning Glass Works and
it Cannon’s William O’Hirok have been named chairman and vice
chairman, respectively, of the new subdivision. 1BM Corp.’s Philip Dann
will become chairman of the newly organized fiber optics committee. The
EIA’s interest in fiber optics previously was limited to a section of the
electromechanical devices subdivision and an engineering committee
working group.
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Postal Service hit
on electronic mail
test plans

CB price hikes
follow increase
in tariff to 21%

FCC ban on
linear amps takes
effect April 28

Competition scores

60

Inmarsat proposals
favoring Comsat

An $895,000 noncompetitive award to Communications Satellite Corp. by
the U. S. Postal Service for the first international test of electronic mail
next year is drawing fire from industry and members of Congress. Critics
of the month-long test scheduled for next February are concerned that
Comsat’s selection was based on an unsolicited proposal and that the
Postal Service’s legal monopoly on mail service may impinge on the
market’s development by private services. Postmaster General William
Bolger says a subsequent year-long trial of the new service under the $2
million program will be put out for competitive bids if the Comsat test
using Intelsat IV-A’s 6,000 circuits is successful.

Domestic citizens’ band radio manufacturers are raising prices. Their
action follows President Carter’s one-year increase in tariffs to 21% from
6% on all cB imports except hand-held models. If approved by Congress as
expected, the duty will drop back in the second year to 18%, declining to
15% in the third, and then return to 6%. While the higher tariffs are well
below the 36% rate recommended by a divided International Trade
Commission [Electronics, Feb. 2, p. 57] and the 50% level sought by
industry, company representatives in Washington say they are satisfied.
Since the commission’s recommendation, the decline in the value of the
dollar relative to Japan’s yen in the world money market will make CB
imports from Japan more costly. The addition of higher tariffs will make it
possible for U. S. makers to raise prices from present depressed levels and
still hold a competitive advantage over imports, which captured 95% of
last year’s market for 8.1 million radios.

The production, importation, and sale of linear amplifiers operating in the
24-t0-25-MHz band and used to illegally raise citizens’ band radio power
levels has been banned as of April 28 by the Federal Communications
Commission. At the same time, the FCC says any amplifiers able to operate
below 144 mHz also will be subject to a marketing ban unless specific
models produced before the cutoff date have been type-accepted by the
FcC’s Laboratory division and proven unable to operate, even with “minor
modification,” at 24 and 25 MHz. The Fcc says its action comes after a
study showing that use of linear amplifiers by CBers was responsible for
46% of the complaints of interference with reception of Tv and other
home entertainment signals.

Proposals to name Communications Satellite Corp. as the sole *“designated
entity” for U. S. participation in the new international maritime satellite
organization called Inmarsat are meeting strong opposition in Congress
from other maritime carriers and at the Fcc. Early April testimony before
the House Communications subcommittee on H. R. 11209 —a bill that
would give Comsat a U. S. monopoly on provision of maritime satellite
services — generated opposition from such carriers as Tt World Commu-
nications Inc. Senior vice president and counsel Howard White typified
the opposition, which saw no reason for favoring Comsat and proposed
amendments that would permit participation by other carriers.
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INTERFACE

. Drivers Dutput Clamp
Device input per package | Current BV cex @100 mA Stages Diodes Package
ULN-2061M TTL 2 1.75A 50V 35V 2 Yes 8-pin DIPt
ULN-2062M TTL 2 1.75A 8ov 50V 2 Yes 8-pin DIPt
ULN-2064B TTL 4 1.75A 50V 35v 2 Yes 16-pin DIP
ULN-2065B TIL 4 1.75A 8oV 50V 2 Yes 16-pin DIP
ULN-2066B MOS 4 1.75A 50V 35V 2 Yes 16-pin DIP
ULN-2067B MOS 4 1.75A 80V 50V 2 Yes 16-pin DIP
ULN-2068B TTL/MOS 4 1.75A 50V 35V 3 Yes 16-pin DIP
ULN-2069B TTL/MOS 4 1.75A 80V 50V 3 Yes 16-pin DIP
ULN-2070B MOS 4 1.75A 50V 35v 3 Yes 16-pin DIP
ULN-2071B MOS 4 1.75A sov 50V 3 Yes 16-pin DIP
ULN-2074B TTL/MOS 4 1.75A 50V 35V 2 No 16-pin DIP
ULN-2075B TTL/MOS 4 1.75A sov 50v 2 No 16-pin DIP

+ Mini-DIP, .375” long

*Only Sprague can supply dual and quad
1.75A, 50/80V Darlington Switches

Sprague Series ULN-2060 and ULN-2070 offer the highest
power ratings available. They are 1.75 amp 50/80 volt Darlington
switches and have guaranteed LVce (susy minimums of 35/50
volts. No other IC manufacturer offers voltage-current combina-
tions of this magnitude.

A pioneer in both high-current interface and copper alloy DIP
lead frames, Sprague possesses extensive experience with
plastic DIPs which offer greatly improved thermal characteristics.
All quad switches in this series utilize the webbed-pin “B” DIP
package. Lower thermal resistance ratings offer increased device
limits, reduced junction temperatures, and improved reliability.

Many high-power interface problems are simplified and solved

SPRAGUE WORLD TRADE CORPORATION - 19 CHEMIN FRANGOIS-LEHMANN : 1218 GENEVA SWITZERLAND
UX, RONSEGVEL 055-215302 D!NIAIK

SALES OFFICES AUSTRIA: ELBATEX GMBH, WIEN, TEL 02/:2-869150 BENELUX: SPRAGUE BENELI
SEMICAP, KOBENHAVN. TEL 01-221510  FINLAND: FIELD QY. HELSINKI TEL 906922577 FRANGE: SPRA(
TEL 01-6551919 GERMANY: SPRAGUE ELEKTRONI

IRAN: UNITEC CO LTD. TEMRAN, TEL 021-665762 IBRAEL: RACOM ELECTRONICS CO LTD. TEL- AVN TEL 03 453151 ITALY: SPRAGUE (TALIANA
86 ITWL OITRAI COMPONENTES E ELECTRONICA,

TEL 02-4739121 NORWAY: HEFRO TEKNISK A/S, OSLO. YEL 02-38021

with Sprague Darlington Switches. Typical uses include inter-
face with solenoids, relays, motors (dc and stepping), LEDs
(MUXed numeric or matrix), lamps, and other applications in
search of 1.5 A IC hardware.

For application engineering assistance, write or call George
Tully or Paul Emerald, Semiconductor Division, Sprague Elec-
tric Company, 115 Northeast Cutoff, Worcester, Mass. 01606.
Tel. 617/853-5000.

For Engineering Bulletin 29305A and WR-172 ‘Quick Guide to
Interface Circuits’, write to: Technical Literature Service,
Sprague Electric Company, 35 Marshall Street, North Adams,
Mass. 01247.

458 7113R3

LDA, LISBOA. TEL 019-45313 SOUTH AFRICA: ALLIED ELEZTRIC (PTY) LTD. DA YEL 52
TEL 943.362045 SWEDEN: INTERELKO AB, ENSKEDE, TEL 08-492505

BELAAM SA, BRUXELLES, TEL. 02-7342819.
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8 UON AG. ZURDCN I’EL 01 549911 TURKEY:
KAPMAN KOMANDIT, ISTANBUL, TEL. 457625 UMITED KINGDOM: SPRAGUE ELECTRIC (K) LTD WEST DRAYTON, TEL 44627 YUGOSLAVIA:
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THE MARK OF RELIABILITY

.

.. and you thought we only itors.
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SIEMENS

So many parts to reliably
interconnect two thyristors?

THYodul from Siemens —
the new compact module for converters

Circle 255 ¢n reader servi




RCA.NewsmakerinLinear.

New A/D makes low-cost
readout as easy asHIHEI

Our new CA3162 Ato D
converter lowers the cost of
three-digit readout. So you can go
digital in more places. Or in new
places. Our new driver (CA3161)
and our circuit layout make it easy
as well as economical.

Super accurate A/D

Converter.

Our CA3162 uses dual
slope integration, which means
high noise rejection. Freedom
from long-term drift and changes —

due to temperature. It has an ultra-stable on-chip bandgap reference. On-
chip clock. And much more.

Companion driver IC.
The CA3161 BCD to 7-Segment Decoder from RCA has a 25 mA
current per LED segment for brighter, larger displays. -

E Circuit board layout.

The whole circuit design is right there, ready for you to

drop in the actual components for a complete 3-digit readout.
Send for our new brochure on the 3162 A to D system. -
For more information, contact your local RCA Solid State distributor.

Or contact RCA Solid State headquarters in Somerville, N.J.; Sunbury-on

Thames, Middlesex, England; Quickborn 2085, W. Germany; Ste. Anne-de-

Bellevue, Quebec, Canada; Sao Paulo, Brazil; Tokyo, Japan.

RGA
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RCA Linear IC experience is working for you.




China plans research
in microelectronics
and computers ...

. . . with satellites
and lasers also due
for development

Magnetoflulds appear
in full range of
German loudspeakers

BPO pushes work
on codec modulator
and new exchanges
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International newsletter____

Microelectronics and computer technology are to be important parts of an
ambitious eight-year program for scientific research unveiled recently in
Peking. The country hopes to make “a breakthrough in the technology of
ultra-large-scale integrated circuits” and to create ‘““a comparatively
advanced force in research in computer science and build a fair-sized
modern computer industry” by 1985, the minister of the state science and
technology commission, Fang Yi, told the first national science conference
since the 1950s. He said China must lose no time in mastering large-scale
iCc production and must make extensive use of microcomputers. China is
known to have budding electronics industries [ Electronics, March 3, 1977,
p. 78], which clearly will be given a big role in the country’s major
economic development program announced in February.

Also announced at the Peking science conference was a new space program
that calls for research in satellites, space laboratories, space probes, and
basic science. Fang Yi, a well-known scientist in his own right, called for
the “study and manufacture of a variety of scientific and applied
satellites.” China has launched and brought back on target at least three
satellites, but Western observers believe that country’s scientists cannot yet
retrieve satellite data electronically, as do Russia and the U.S. The
conference also heard that a big push will be made in lasers, a field
intimately connected with China’s high-energy physics research that is a
keystone of the eight-year plan. Laser-induced nuclear fission is listed as a
research target, along with development of new types of lasers and study of
new mechanisms of laser generation and of optical-fiber communication.

AEG-Telefunken is about to introduce a family of loudspeaker systems
whose tweeter and woofer portions operate with magnetofluids between
the poles of the speaker’s permanent magnet. The new series consists of the
75-w TLX1, on the market since February, and the 120-w TLX2 and the
200-w TLX3 to come this month. Basically liquids containing minute
iron-oxide particles, magnetofluids can improve a hundredfold the
magnetic conductivity of the gap in which the coil vibrates. This makes
for notes of higher fidelity and brilliance than can be obtained with
conventional speakers. What’s more, the fluid acts like a damper, thereby
reducing ringing effects and hence signal distortion. Prices for the new
loudspeakers are about the same as for conventional versions.

The British Post Office is letting a contract to Ferranti Semiconductors for
development of a delta-sigma modulator microcircuit to be teamed with
the BPO’s single-channel coder-decoder chip. The resulting two-chip unit
will be first used in the Bro-developed cpss 1 (customer digital switching
system number 1). This 100-line all-digital microprocessor-controlled
exchange is to be manufactured by Plessey and General Electric Co., with
preproduction models slated for this year. The all-digital codec chip is to
be made by Ferranti and General Instrument Microelectronics Ltd. (see
p. 77), and the new modulator will work with the bipolar Ferranti version
and the MOS model from GIM.

The BPO also says it will place first production orders for its long-
awaited System X digital main exchange before the year’s end with GEC
Telecommunications, Plessey Telecommunications, and Standard Tele-
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Swiss joint venture
to turn out
semi-custom chips

France ready on
bipolar aid, but

MOS pacts unsettied

66

Toshiba offers
home video camera
for less than $1,000

Addenda

International newsletter____

phones & Cables Ltd. These first trunk, junction, and local exchanges are
slated to be operational before the end of 1981, months earlier than
scheduled. While the BPO will eventually buy $400 million worth a year,
System X also carries British hopes for major export sales.

Complementary-mMos semi-custom chips will be coming from a Swiss joint
venture established by Heuer-Leonidas sa of Bienne and Eurosil GmbH of
Munich. The wafers and the technology will come from Eurosil, with
Heuer setting up an end-processing facility. The chips will be sold all over
Europe, and instrument makers are expected to be major customers. The
new firm, Heuer Micro-Technik AG, is 60% owned by Heuer, which
specializes in production of stop watches, chronographs, and other time-
measuring devices. The rest is owned by Eurosil, a major manufacturer of
integrated devices for timepieces.

Although the French government has made up its mind what to do on
bipolar technology in its five-year $130 million Ic plan, it still is having
trouble putting together the essential Mos side. It is ready to sign bipolar
agreements with Thomson-csF and RTC, the Philips group’s major compo-
nents-producing unit in France. These pacts would help pay for develop-
ment of mostly linears and fast microprocessors at Thomson and fast logic
circuits at RTC. Still unsettled are the teamings in the two Mos-making
firms that the government wants to set up. For custom circuits, Thomson
and EFCIS presumably will join forces, possibly with an American partner.
For standard circuits, the government hopes to persuade a major U. S,
firm to take a minority position in a new company whose French
shareholders chiefly would be equipment makers.

The $1,000 barrier on color video cameras for the home is no more:
Toshiba is selling its new model for a basic price of around $985 in Japan.
Designed to work with the video cassette recorders of many manufac-
turers, the IK-1300 features an improved stripe filter integrated into the
single pickup tube and two camera-tube ics, one for the synchronization
generator and one for the color-processing amplifier.

Ferranti Semiconductors is doubling the complexity of its semi-custom
Uncommitted Logic Array from 225 cells, each roughly equivalent to 12
gates, to 484. It will be offering a range of performances corresponding to
high-speed, medium-speed, and low-power Schottky-TTL de-
vices. . . . Signetics, the Sunnyvale, Calif., subsidiary of Philips, is plan-
ning another offshore plant. To be near Manila, the facility will eventually
turn out some 45 million ICs a year for export to the U. S., Thailand, and
Western Europe, but with perhaps as much as 15% of the output staying in
the Philipines. . . . In Greenock, Scotland, National Semiconductor has
finished a crash program to rebuild its diffusion and assembly operation,
which burned to the ground a year ago. There are three production lines,
for Mos, bipolar, digital and linear circuits, all on 4-in. wafers. . . . The
move from discrete-component to surface-acoustic wave filters is gaining
momentum: Thorn Industries, Britain’s largest Tv-set maker is readying
new models with saw filter sections from Plessey and Mullard.
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New AM/FM signal generator
for long - medium - shortwave
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1978 will see SSB introduced on

a wide scale for international
maritime and aeronautical radio,
meaning high demands on the
purity and stability of the signals
used in testing the equipment

— and making the SMLH the ideal
signal source for producers of
and workshops servicing marine
and aero radio sets, HF direction
finders, antennas and amplifiers.

Rohde & Schwarz
Postfach 8014 69
D-8000 Miinchen 80
Fed. Rep. of Germany

Electronic Measurements and

Radio Communications. Development,
manufacture, sales and service.
Known for “electronic precision“.
Independent concern (establ. 1933),
represented in 80 countries.
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The SMLH covering 10 kHz to 40 MHz
is a precision generator offering optimal
price/performance, high spectral purity
and frequency stability plus excellent
modulation characteristics. Expandable
to a power signal generator and power
sweeper, its output ranges from 0.05 nVv
through 10°V.

The SMLE is economical and easy to
operaie — use it for all measurements
on active and passive components, sub-
assemblies and whole units. With its
negligible AM distortion it's just right for
measuringreceivers. The low frequency
drift — typically 25 Hz/5 min after one-
hour warmup — and linear frequency
response {+0.2 dB) enable measure-
ments on highly selective filters and
receivers working on narrow channel

S b

3

spacings. A 6-digit counter shows the
output frequency with maximum reso-
lution of 1 Hz. Its high output voltage
makes the SMLH an obvious choice
for multisignal measurements and for
checking very high intermodulation
margins. IM is 50 ¢B down in multitone
AM.

Options (simply add on without any
trimming):

crystal oscillator for higher counter
accuracy (2x 10 ®/year), 2-W amplifier
for boosting the output power, sweep
oscillator covering 100 kHz through
40 MHz, overload protection.

For more information quote
SMLH AM/FM signal generator

ROHDE&SCHWARZ
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ADRET ELECTRONIQUE

Its new line of synthesizers

from 50 Hzto 1.2GHz
= all IEEE bus 488 compatible

THE SERIE 2000

Includes three frequency and level generators, covering the
range 50 Hz/18.6 MHz with various output impedances and
heterodyne frequencies for selective measurements.

THE SERIE 3000

Two versions, from 300 Hz to 60 MHz, one general purposes
with AM/FM modulation, the other for system application
with programmable frequency and level.

Y

THE SERIE 3100

Very low and low frequency applications, from 0,01 Hz to
200 kHz for structure vibration tests, N.M.R., stimuli generator,
provided with wired options such as high resolution
programmable phase shift, wobulation, programmable
attenuation.

THE SERIE 6000

Universal serie covering with three output plug-in units, a range
of 300 Hz/1.2 GHz fully programmable, frequency, level,
search, AM-FM-PM modulation.

ADRET ELECTRONIQUE

12, AVENUE VLADIMIR KOMAROV e 78192 TRAPPES CEDEX FRANCE  TELEX ADREL 697821 F

mleckronique
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Electronics international

Voice-recognition unit
for data processing
can handle 120 words

With three microprocessors,
Japanese terminal permits
a user input of five words

at a time without pause

Speaking a few words needs no
special skill, unlike dancing one’s
fingers rapidly across a keyboard, so
voice-recognition units appeal to
industrial and commercial users of
computers and other data-processing
equipment. One that shows how
their manufacturers are beginning to
take advantage of microelectronics is
the new Voice Data-Input Terminal
that Nippon Electric Co. will put on
sale in September.

The first such Japanese unit, the
three-processor terminal can recog-
nize as many as 120 words, spoken
without pause in groups of up to S
words. Most systems now on the
market recognize only one word at a
time and in standard form have
capacities to recognize considerably
fewer words.

While voice-recognition units have
been on the market for a while, it is
only recently that they have begun to
incorporate microprocessors. One of
the U. S. leaders in the field, Thresh-
old Technology Inc. of Delran, N. J,,
has been using the LSI-11 16-bit
microcomputer in its models for
some time [Electronics, July 22,
1976, p.8]. Such units are self-
contained, requiring no program-
ming of voice-associated functions in
a mainframe or host minicomputer,
points out E. Joseph Simmons Jr.,
marketing vice president for Thresh-
old. Like the Japanese unit, the New
Jersey firm’s model 600 can recog-
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nize groups of words without pause.

The NEC voice-recognition system
includes a voice analyzer, a reference
pattern memory, and three micro-
processors performing programming,
input/output, and control functions
(see diagram below). The voice
analyzer, which is composed of
nonrecursive digital filters, breaks
down incoming speech between 120
and 5,900 hertz into 16 separate
channels.

TTL for matching. The pattern-
matching processor, a high-speed
bipolar assemblage of mostly tran-
sistor-transistor-logic devices,
matches patterns of incoming speech

with those in the reference pattern
memory. Its programming is consid-
ered dynamic because it can be
changed by the control processor, for
example to modify the time scale.

The 1/0 processor is the interface
between the voice-recognition sys-
tem and the remote-control units
that serve two operator positions. It
also handles the input from the tape
reader that provides the words to be
stored in the pattern memory, and it
can handle the interfacing with the
optional floppy disk and miniprinter.
It is NEC’s version of the 8080A
processor, the ucom-8.

A high-speed 16-bit bipolar micro-

CHANNEL 1 VOICE-RECOGNITION
REMOTE- HIGH-SPEED
I HAND VOICE
D swiTCH[ ] CONTROL ANALYZER | | ppMIERO- o
MICROPHONE -
1
y
DISPLAY
INPUT/ PATTERN-
%EE%T MATCHING
] MICRO-
CHANNEL 2 PROCESSOR PROCESSD
| }—> REFERENCE
PATTERN
MICROPHONE MEMORY
2

I MINIPRINTER [
OPTIONS
FLOPPY DISK
1

» RECOGNITION
oUTPUT

Well-equipped. NEC's voice-recognition unit includes a bipolar processor for pattern-
matching programming, an 8080A type for i/0 duties, and a bipolar control processor.
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synthesis... in bottles

The reproducibility of processes in the manufacture of semi-conductors
depends upon the pure chemical products having constant properties.
Rhone-Poulenc, being itself a producer of the base molecules,
controls all the stages product development
and thus ensures constant quality

e ACS and MOS acids and mixtures

e ACS and MOS solvents
e products for epitaxy

e mineral products of high printy

11—

{ like to receive information on the pure products for use in electronics.

i

CF/G-8-26

n
e-poulenc (CF/PSP) 21, rue J. Gouion F. 75360 PARIS CEDEX 08 Tél. (1) 256.40.00 rhone- pOUIQnC

Trom siemens

Circle 256 on reader service card
Circle 275 on reader service card
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tenuator, and adding read-ins.

The frequency may be keyed to
seven digits or set manually, and the
level is displayed on a 3Y»-digit
readout or an analog meter scaled to
0.6 decibel. When fitted with the
optional general-purpose instrument
bus, both instruments are fully
programmable, thus allowing key-
board entry for automatic frequency
stepping and level incrementing over
selected ranges.

For troubleshooting digital lines,
HP’s South Queensferry, Scotland,
production unit has come up with an
instrument that can be used to
measure level, phase jitter, weighted
noise, noise with tone, and frequency
shift, as well as three-level impulse
noise, phase hits, gain hits and
dropout transients.

Data-line analysis. Versions of
their 3771A data-line analyzer have
been developed for cciTT and Bell
standards. They can be used as
stand-alone test instruments or as
part of an automatic test system,
controlled externally via the HP
interface bus. The 3771A is a

companion instrument to the 3770A
amplitude-delay distortion analyzer
and the 3770B telephone-line ana-
lyzer, which are used for routine line
measurements and for character-
izing a line before equalization.

A receiver. Typifying the new
generation of communications re-
ceivers is Redifon Telecommunica-
tions Ltd.’s R1000, which bowed at
the show. The London firm’s new
offering uses frequency-synthesis
techniques over a range of 15 kilo-
hertz to 30 MHz.

To meet a growing requirement
for simple operation, channel selec-
tion and service mode—including
continuous wave, a-m, upper side-
band, and lower sideband —can be
made by illuminated push buttons,
as can the choice of bandwidths
between 0.3 and 8 kHz. Alterna-
tively, the frequency can be set by a
flywheel tuning control.

The 20-channel C-MOS memory
permits frequency, service, and
bandwidth data to be stored for 19
stations while the 20th holds the
channel in use. 0

France

Broadcast switching matrix/automatic mixer,
uses MOS logic for up to 10,000 connections

Controlling the variety of inputs that
make up the final modulation fed to
the transmitter for a radio broadcast
is tricky enough. Yet, while broad-
cast engineers mix the inputs and
fade them in and out, they must ship
signals to a number of other
places—for example, broadcast sig-
nal to the transmitter and warning of
an impending switchover to a live
studio feed to the personnel there.
Fortunately for the harried engi-
neer, there are several electronic aids
to ease his job, one of the latest
being a modular frequency-switch-
ing matrix designed by Té¢lédiffusion
de France, the government agency
that handles the technical side of
broadcasting. Built of analog metal-
oxide-semiconductor switches con-
trolled by digital signals from com-
plementary-Mos logic, the matri. is

74

combined with an automatic mixer.

Designated the SN3300 by the
firm, the system can offer
switching matrixes of as many as
100 by 100 points. The 10,000
connections would suffice for all but
the largest central studios while
limiting operator-addressing effort
to four digits: two for the input and
two for the output. Paris-based TDF
says the system is less costly and
complicated than a computer-aided
switching and programming system.

With the new system, the operator
retains complete control of what is
going on without having to know
about computer operations—despite
the enormous number of permuta-
tions available. Also, no computer
programming knowledge is neces-
sary to give it instructions.

The module that is the basis for

the switching matrix has 10 inputs
and a triple output. The triple output
furnishes signals for the outgoing
broadcast, for an additional trans-
mission of that broadcast to the
studio, and for remote-control oper-
ations—for example, switching on
the red light in the on-the-air studio.
Each module is made up of analog
Mos circuits (MEMB855P), which
are switched on selectively by bina-
ry-coded-decimal signals that come
from a digital control.

The control unit decodes the oper-
ator’s keyboard inputs and applies
the resulting signals to a logic unit.
Composed mostly of 4000-series
c-MOS packages, the logic unit in
turn controls the switching modules.
It also controls the automatic mixer,
which is built around voltage-
controlled amplifiers, one for each of
the two input channels. The voltage
ramps that fade out one channel
while bringing up the second can be
programmed for rise and fall times
of 0.2, 1, 2, or 4 seconds.

Three modes. The operator can
punch in switching instructions as
they are needed. Also, he can put
switching sequences into a random-
access memory. Then he can call up
the sequences with the keyboard, or
he can instruct the control unit’s
quartz clock to automatically trigger
them at designated times.

The big advantages of the MOS
technology over relay switching and
other methods are reliability, low
power consumption, and high im-
munity to noise, say the TDF engi-
neers. The signal-to-noise ratio is
above 88 decibels, while power
consumption at 50/60 milliamperes
is reckoned to be some 20 times less
than, say, that of transistor-tran-
sistor logic. The relative slowness of
Mos is no disadvantage because
there is no need for submicrosecond
switching. Maximum switching time
is less than 2 us; crosstalk attenua-
tion is about 100 dB.

The first SN3300 went live last
month on France-Culture, one of the
country’s four official radio net-
works. Though developed by TDF,
the new system is being built and
sold by SAF (Société Artistique
Frangaise) of Paris.
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The oscilloscope with a difference...

...... the difference is that it measures amplitude measure hum, distortion, modulation depth and all

against frequency (instead of time). This comparatively sorts of things to an accuracy impossible on a ’scope -
small change has led to our instrument being called a even on signals which 'scopes show as being ‘pure’.
“Spectrum Analyser'’ which, in turn, has caused
oscilloscope users to believe it’s for a completely different Our special digital store and television display
job, “they are complicated things used only by boffins system gives you a steady ‘infinite persistance’ picture on
and people concerned with light waves or something’. which you may also compare your ideal waveform with
your actual live image. The graticule
But — excuse us — that’s is electronically generated - so no
where they’'re wrong. Our TF 2370 paraliax errors — and you can move
is easier to use than many N ;M"u it up and down, or sideways, or
oscilloscopes, it has a frequency f ‘ expand it, all at the twist of a knob
range from 30 Hz to 110 MHz and ot oF two.
gives much, much more information ! L
about waveforms of nearly all types /;« Whether you are involved in
than does a 'scope. And it has a K design, production, calibration,
built-in digital frequency meter and ~ maintenance or indeed virtually any
sweep (tracking) generator of its application where oscilloscopes are
own so you can check amplifiers N used, you will find that the TF 2370
and filters too. Y Spectrum Analyser will provide a
Al ~ ] Al ’ '} faster, easier, more informative and
Signals are displayed with the /\j 42f | accurate answer to nearly all your
fundamental, harmonics, sidebands , [ ] s questions.
and spurious content all clearly T cncnvoscore THE FECTRM AnALTSER
indicated and quite distinct from THE FREQLENCY FREQUENCY COMVONETS, If you're still a sceptic ask us
each other. You can see the for literature or, better still, ring
waveform as it really is and ] us for a demonstration.

Mi MARCONI INSTRUMENTS

Marconi Instruments Limited - Longacres - St. Albans - Hertfordshire - England AL4 0N - Tel: (0727) 59292 - Telex: 23350
Marconi Electronics Inc - 100 Stonehurst Court - Northvale - New Jersey 07647 USA - Tel: (201) 767-7250 - Twx: 710-991-9752
Marconi Instruments - 32 avenue des Ecoles - 91600 Savigny-Sur-Orge - France - Tél: 996.03.86. - Télex: 600541.F
Marconi Messtechnik GmbH - 8000 Miinchen 21 |&rgstrasse 74 - West Germany - Tel: (089) 58 20 41 - Telex: 5 212642

A GEC-Mareoni Electronics Company Cirele 101 an reader service card



@S Eurocard

Quality connectors from a
big connector user

As a big connector user, Philips have
long recognised the need for Inter-

national, interconnection stancards.
But as a user, we also recognise that
there's more to a connector than the

dimensions and format of the Eurocard
system.

In connectors tnhere’s a vitai parameter
called quality. So don't look just to

DIN and IEC, look also for a supplier
who can meet the critical, German
Military (VG) standards. Because even
if you don't need these high-quality
standards, it's important to know that
your connectors were made to

the same quality levels, on the same
equipment, by the same people.
People like Philips.

A comprehensive range

As illustrated in the table above,
Eurocard connectors are available ir
two series for 2A and 5,5 A applica-
tions and in 2-row, 3-row and 4-row
configurations. The series are desig-
nated FO68-1 and FO68-ll respectively

F068-1 2,54 mm 2Aat20°C IEC130-14 / DIN 41612 / VG 95324

2-row body

female

number of

e | 1x32 2x32 1x32 2x32
pitch (mm) 254 254 254 254
row spacing R R

(mmy \ 2554 254

straight wire- |
Wwrap pins

90° dip-
solder pins

straight dip-
solder pins

solder tags

90° wire-
wrap pins

[IZI (- Ore0d -
rLJJ o= [T O

% available with protruding ground contacts
A availlable to German MIL Spec VG 95324

and are available with a wide range
of accessories.

Contacts and terminations

The main specification points are
givenin the table below. In addition it
should be noted that FO68-1 male
connectors with dip-solder pins and
all male FO68-1l connectors can be
supplied with protruding earth
contacts. Use of these contacts ensures
that electrostatic effects do not
damage sensitive components, such
as some IC types, when the connector
halves are separated.

L and Materials

2E

[

3-row body

female
2x16 2x32 3x32 | 2x16 2x32 3x32
| 508 254 254 508 254 254
‘ 508 508 254 ‘ 508 508 254 §
A
‘ \ =] i |
AN [T 17 I
2R3 8P
iy 1] L

Above, male FO68-Il connectors on single-
and double-format Eurocards for mating
with female connectors with wire-wrap pins

S N N R
| FO68-1 1 _Fos8-n Below, male FO68-I connectors mate with
| male female male female female connectors having either wire-wrap
F T or dip-solder pins.
material for metal parts brass phos. bronze brass phos. bronze
contact finish (gotd on nickel)
IECand DIN: nicket 2pm 2pm 3pm 2pm
gold 1.3pm 1.3pm 1um 2pm
VG 95324: nickel 2pm 2 pm - -
gold { 25pm 3pm - -
termination finish gold flash 6 pmtinned |
on 1pm nickel |
reinforced contacts = no = yes
non-reinforced contacts = yes = yes
removable contacts no no yes no
mechanical endurance 400 insertions: IEC 512-5 400 insertions: IEC 512-5
500 insertions: VG 95324
priups|  Electronic
Components
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F068-l 5,08 mm 5,5 Aat20°C IEC130-1/ DIN 41612

Connectors

3-row body

4-row body

temale female
number of
contacts 2x16 3x16 2x16 3x16 4x16 4x16
pitch (mm) 508 508 5,08 5,08 5,08 5,08
row spacing
(mm) 508 5,08 5,08 5,08 508 5,08
straight wire-
wrap pins
80° dip-
solder pins

et

straight dip- f—*
solder pins

the male connectors
will only mate with females
having the same code. A set

of coding parts is available for this
purpose.

Testing sometimes requires that
temporary connections be made to
the wire-wrap pins of rack-mounted

all connectors use even numbered pins only.
all male connectors available with protruding ground contacts.
all female connectors available with reinforced contacts.

All female FO68-Il connectors are

metal springs. This ensures reliable
operation under severe conditions
such as vibration.

Accessories

connectors. The hoods are manu-

Above, male FO68-Il connector on single-
format Eurocard for mating with female
connector having dip-solder pins.

with a cable clamp and three cable
entry positions, which allow cable
feedthrough.

Three basic connections
can be made: cable to e
panel-mounted male
connector; cable to
cable and cable to
board-edge male
connector. The
illustration above
shows a cable to
rack-mounted
female connec-
torviaanex-
tender board.
The FO68-|
connectors can
also be coded so that

Below, male FO68-1 connector with right-
angled wire-wrap pins to obviate the use of
intermediate pins.

Electronics/April 13, 1978

supplied with contacts reinforced by

A comprehensive range of accessories
is available including cable hoods for
use with both male and female FO68-I

factured in two parts and are provided

female FO68- connectors. As shown
below, a set of parts is available for this
purpose.

A useful accessory for the FO68-II
series is the simple tool that allows the
pins to be removed from the male
connector. This can be used, for
example, torelocate a
protruding earth contact.

For a detailed brochure on
the FO68 interconnection
system and our manu-
facturing facilities please use
the Reader Service Number
below.

Philips Industries, Electronic

Components and Materials Division,
Eindhoven, The Netherlands.

PHILIPS

Circle 102 on reader service card 3E
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non |mpact printer

SOLE AGENT: SIME BRONDI P.O. Box 344,10100 Torl “o Italy - Tel. 011/800.5630/5654/4616, telex 22466 Brondi
WE ARE LOOKING FOR SOLE IMPORTERS IN THE MAIN EUROPEAN COUNTRIES.

COMPACT SIZE

HIGH RELIABILITY

LOW PRICE

EASY CONNECTION

QUIET OPERATION

LOW POWER CONSUMPTION
NO INKED RIBBON s—“:——{
NO LUBRICATION

BATTERY OPERATED

scale 1:1

APPLICATIONS

MEASURE AND CONTROL INSTRUMENTS
Digital voltmeters - Frequency meters -
Electronic counters Electronic thermometers
ELECTROMEDICAL INSTRUMENTS
Function control devices

AUTOMATIC WEIGHING SYSTEMS

Digital scales -Industrial scales

INDUSTRIAL PROCESSING CONTROL
Microprocessor output units - Numeric control - Automationmonitoring
TELEPHONES

Telephone charge checking systems - Data transmission

OTHER APPLICATIONS

Data loggers -Emergency vehicles - Fire engines - Mobile
communications - Police cars

SPECIFICATIONS

DOT MATRIX SERIAL PRINT ON ELECTROSENSITIVE PAPER
7 electrode mobile head - Prints numerals, letters of the alphabet
and symbols - Max capacity: 25 characters per line
CHARACTER SIZE

Height: 3mm - Width: variable

PRINTING SPEED , .
e e e Now available also in an

VERTICAL SPACE O.E.M. version lncludlng
Mechanically controlled, 5 mm step _ the electronic
ASSEMBLING AND POSITIONING cwcul? for motor
Directly on printed circuit - Works in any position and print control.

Complete with

MAX. DIMENSIONS character
Width: 175 mm - Height: 45 mm - Depth: 80 mm

generator BCD
WEIGHT and ASCII,
190 gr paper-holder,
ENVIRONMENT CONDITIONS etc.

Temperature: —10°C ++50°C - Relative
humidity: 90%
OPERATING LIFE

Printer: » 2.000.000 lines-Head: » 700.000 lines-
Easily mterchangeable head

POWER

Motor: 4,5 nominai Volts, max. 6 Volts. Current: 150mA.
At start peak 1,2 Afor 1 millisecond.

Pins: 35 Volts with negligible consumption.

vl 1ND Arm vy v iiome meeml
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Automatic displays to 25 MHz at 2 mV

As illustrated, the PM 3212 has
an impressive combination of
features that add up to unbeat-
able all-round performance.
Bandwidth, sensitivity,
triggering facilities, weight and
dimensions are all what you
need and what you might
expect for this price class.

But we give you more. A brighter
trace, a sharper display,
a double insulated supply,
battery operation and versatile
X-Y facilities. And the usual
Philips plus: the unbeatable
front panel layout.

More details from Philips
Industries, Test and Measuring

“Auto”triggering on the PM 3212 is more
than a trace finder —much more.

In this mode not only is a zero line
displayed when there is no input signal,
but in the presence of a signal the
trigger level is derived from the
peak-to-peak amplitude of the signal.
This gives instant and unambiguous
triggering for a wide variety of
measurement conditions.

Continuously variable
timebase for easier
measurements of phase,
for timing comparisons
and to avoid “double
writing” problems in
digital applications.

High light output displays
through 10 kV tube.

Small spot size.
Continuously variable
illumination of fine-line
internal graticule.

Composite triggering
when both buttons are
depressed. When used
in the alternate mode
this gives a stable
display of two unrelated
signals.

PM 3212 has

compact dimensions of
445 x 300 x 145 mm

(I x w x h). Weight
approx. 7.9 kg (174 I1b) 5

Instruments Dept., Eindhoven,
The Netherlands.

Automatic TV triggering
at the touch of a button.
Frame triggering occurs
in the lower sweep
speeds, changing over
automatically to line
from 200 us/div

DC coupled triggering upwards.

without which variable
duty cycle waveforms
cannot be handled.

This is a vital feature for
digital measurements.

Level control can be
used instead of "Auto”
when the instrument
needs to be triggered at
an exact point in the
input signal.

World Radio History
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to make ourselves heard

through our 2,000 researchers
our 30,000 workforce
building telgcommunications equipment and systems
in 9 factories.
Exporting worldwide.
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Telecommunications is our business

Circle 106 on reader service card
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Calculator-controlled

radio-set test assemb

.’ b-‘ ..--.. .v-v.. -‘. ".
h-. - 4 - y — y - 4
Smart test assembly SMPU using
IEC interface bus and inbuilt
microprocessor for executing
fast and reproducible measure-
ments, no matter how complicat-
ed, in production and service —
without external controls and
extremely simple in use.

Rohde & Schwarz
Postfach 801469
D-8000 Miinchen 80
Fed. Rep. of Germany

Electronic Measurements and

Radio Communications. Development,
manufacture, sales and service.
Known for “electronic precision®.

Independent concern (establ. 1933),
represented in 80 countries.

Cirnla 1N7 Aan rasdar coantirmra rarA

AESEPLATE RADIO-SET TESY ASBAMALY - BMPY

AaseMaLy amry

The accuracy of the integrated de-
vices enablesmeasurementsinline with
CEPTrequirements. Alldevices are also
individually accessible for testing sub-
assemblies. Programming to IEC-bus
standard, meaning straightforward ad-
ding on of extra measuring and control-
ling units, e.g. for analyzer and SSB
chores. Combination with IEC-bus-
compatible calculators, e.g. Tektronix
4051, brings all the advantages of a fully
automated, calculator-controlled test
system:

B nolimitation to fixed programs

&

&

B extremely simple program setup
and alteration

B high intelligence: true-value meas-
urement with tolerance, fault diag-
nosis or interactive program

B peripherals: printer, plotter, floppy
disk, magnetic tape or disk, hard-
copy unitand card reader

No need to learn a programming lan-

guage — comprehensive library of pro-

grams is available and constantly being

addedto.

For more information quote

SMPU calculator-controlled

ROHDE&SCHWARZ



New products international

Solder coater

eliminates steps,
reduces costs

by Charles Cohen, Tokyo bureau manager

In new process, only
through-holes and pads
are solder-coated by
compact Japanese unit

By eliminating unnecessary coating,
a solder coater developed by Dai
Nippon Screen Manufacturing Co.
promises to solder-coat printed-
circuit boards with higher quality
yet lower cost than conventional
electrolytic methods. Since only the
areas that need it are coated, the
DS HSC-224-A also eliminates envi-
ronmental problems associated with
the disposal of unwanted solder.

The new unit coats only the
through-holes and surrounding pads

AL [T
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with solder, rather than the entire
wiring area. This approach increases
reliability, since there is no solder on
the traces to interfere with the
epoxy-resin solder-resist mask that is
applied before the dip-solder step.

With the DS HSC-224-A, the
operator can process up to 100
boards an hour. Maximum board
size is 550 by 600 mm, minimum is
150 by 200 mm. Still smaller layouts
may be fabricated several at a time
on a board that is later cut apart.
Generally the coater handles glass-
epoxy boards with copper traces on
both sides, of the kind used in indus-
trial equipment, but it can also
process paper-phenolic boards, in-
cluding one-sided types with
through-holes.

Fabrication starts conventionally,

THIN FILM
PRESSURE
TRANSDUCER

e Thermal
driffs:
<1.1074/eC

e Combined
error:
=0,25%

e Compensated
temperature

e Working
temperature
range:
—501t0200°C

e Pressure
ranges:
O-5to

O-200bars

SEDEME production:
transducers and

associated
electronics

SEDEME
A

THOMSON

syl

9bis et 1,rue Simonet
75640 Paris Cédex 13
Tél.580.72.00-Télex 200676
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ICHOCKED FULL OF

TECHNOLOGY!!

Features

1. Two element time axis

Model D-72C permits time recording by

two systems; mechanical recording chart

feed and time axis sweep by time.

2. High performance chart attraction

Troubles due to faulty attraction of the

chart due to friction during chart feed has

been completely eliminated regardless of

the temperature or feed rate.

3. Automatic chart replacement in XY
recording

The chart can be automatically fed and

stopped at the end of chart replacement

with one touch by loading roll chart.

i i|hi|!|||‘|"iil ifhi
:I "

sl
!:“ Ful
il

4. Remote control terminals

® Pen up-down

® X-axis electronic time sweep trigger

® Mechanical time feed recording chart
start/stop

® XY chart automatic réplacement feed
trigger

5. Easy-to-install optional chart take-

up device (Optional)
6. Felt tip pen (Optional)
7. High input impedance 10M(} fixed

o

P

....mulllllll”mmn

4

”'MWIU

® For further information, please contact

26@: @m &,, _4’{4_ 5.5-2, Yute

Meguro-ku, Tokyo, Japan
TELEX: 0246-8107

Circle
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New products international

12E

|From Electronics
IMagazine Book Series.
| Zero-risk trial offer.

$12.95

|Electronics Book Series

Memory Design:
Microcomputers to

Mainframes
The technology, devices,
and applications that

and system design. As
published in Efectronics.

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

| send me copies of

""Memory Design:

| Microcomputers to Mainframes” at $12.95

| per copy

|
|
I
|
|
|
]
|
|
link memory components :
|
]
|
|
|
|
|
I
|
I

I Discounts of 40% on orders of 10 or more copies.

II must be fully satisfied

or you will refund|

full payment if the book is returned after ten-l

day trial examination.

IO Payment enclosed O Bill firm O Bill me|

| Charge to my credit card:

|0 American Express [ Diners Club

|0 Visa

IAcc't No.

=0n Master Charge only,

Ifirs‘ numbers above name

|Name

__Date exp.

O Master Charge

I_Comgany

| Street

| City

| Signature

|

|

|

|

|

) |
Title |
|

|

|

|

|

1

with a board typically having a 35-
um-thick copper foil laminated to
each side. It is drilled and given an
electroless copper plating, typically 1
to 3 um thick, and electrolytic
copper plating, typically 10 to 15 um
thick, on both sides and in the holes.
Then sensitized film, typically Du
Pont Riston T-113S or T-1168S, is
laminated onto both sides. At this
point the process diverges from the
conventional electrolytic method.

In the solder-coater process, the
sensitized film is exposed and devel-
oped so that it remains only over the
pads, the holes in the pads, and
where the printed wiring will be, to
serve as a resist while the wiring
pattern is etched out of the copper
on the board. Then the film is
stripped, and solder resist is applied
over the entire board except the
holes and pads. Processing in the
solder coater consists of a 2-to-6-
second dip in a 230°C solder bath
and a 2-second leveling process in
which air heated to 230°C removes
solder from holes and levels it on the
pads. The board is then ready for
parts insertion and dip-soldering.

In the conventional electrolytic
process, the sensitive film is exposed,
developed, and removed from the
pads and wiring pattern, which are
then plated with a solder film about
20 um thick. Next, the Riston film is
stripped, and solder is used as a
resist while copper foil is etched
from the areas around it to give the
desired wiring pattern. Areas other
than the pads are then coated with
epoxy solder resist, and the boards
are heated in ovens by radiant heat
to fuse the relatively porous plated
coating into a denser coating similar
to that acquired by dipping. The
resist may shift during the fusing,
turning the board into a reject.

In both processes, terminals that
fit into sockets are plated with gold
or other contact material, and the
boards are cut to desired shape when
necessary. The price in Japan for the
compact new coater is 13 million
yen, or about $56,522 at the
exchange rate of 230 yen equals $1.
Dai Nippon Screen Manufacturing Co. Ltd.,
Horikawa Kurumaguchi, Kamikyo-ku, Kyoto
602, Japan [441]
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Opening new frontiers with electro optics

Just what the doctors ordered:
RCA-developed PMTs that allow
whole-body CT scanning in only 2 seconds.

Computerized tomographic (CT) X-ray
scanners are creating a lot of excite-
ment in medical circles. Unlike
conventional X-rays, where a dense
object can block out something impor-
tant such as a tumor, a CT scan from
hundreds of directions produces a
highly revealing, complete cross-
sectional view of the patient.

Vital links in this process are the
hundreds of photomultiplier tubes which
meassure light scintillations caused by
X-ray beams passing through the body
and striking individual crystal detectors.
RCA., of course, has a iong background
in the design and manufacture of
PMTs. So we've been able to provide
extremely reliable fubes with the per-
formance required for critical measure-
ments at ever-faster scanning speeds —

Array of

600 Stationary
Detectors Encircles
Patient

A

users report as fast as 2 seconds.

These PMTs feature a wide dynamic
operating range due 1o a highly con-
ductive cathode surface and low
anode dark curent characteristics.
Cathode currents of several nano-
amperes and anode dark cument in the
picoampere range are possible when
using the PMTs at operating voltages
around 600 volts, characteristic of most
CT scanning systems.

Two sizes of RCA10-stage head-on
tubes are being used in scanners. The
4886 has a 3/4" diameter and the
S83001E a1/2” diameter bialkali
photocathode.

They represent a clear case where
RCA saw a need and applied years of
PMT experience fo meeting it. Now,
what can we do for you?

~ NG
& .
Direction of Motion AN
Q7 A
\

~ Circle 204

For specfroscopists: PMT
with improved responsivity
out to 850 nanometers.

The popular RCA 48401-1/8" dia.,
@-stage PMT has been improved
again. Its high responsivity now
extends over a broader spectral
range — o 850 nm typical. And
there are some other benefits
from buying this RCA tube. The
assurance that comes from
domestic manufacture. Prompt
delivery. Price —about $65. And
in-depth application support
from people who really know
how to help you get the most
from a PMT.

So if you're involved in broad-
band spectroscopic analysis or
low-level light detection systems—
analyze the extra benefits you get
from buying your PMTs from RCA.
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Circle 205

If electro optics can solve your problem, remember: EO and
RCA are practically synonymous. No one offers a broader
product spectrum. Or more success in meeting special needs.
Call us for design help or product information. RCA Electro
Optics, Lancaster, PA17604. Phone 717-397-7661. Sunbury-on-
Thames, Middlesex TW16 7HW, England; Ste.-Anne-de-Bellevue,
Quebec, Canada; Sao Paulo, Brazil; Hong Kong.
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Electronics Magazine
Book Series.

I W CROPROG

1. Microprocessors What you must know about available micro-
processor technology, devices, information, 4th printing. $8.95

2. Applying Microprocessors 2nd and 3rd generation tech-
nology. 26 detailed applications from data networks to video
games. $9.95

3. Large Scale Integration Covers the basic technology, new
LSt devices, LS| testing procedures, plus system design and
applications. $9.95

4. Basics of Data Communications Inciudes 47 articles from
Data Communications magazine covering more than 11 key
areas. $12.95

teeedondd

5. Circuits for Electronics Engineers Contains 306 circuits
arranged by 51 functions from