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Here’s the fastest GIEE)
graphic peripheral available today...
and it programs like a plotter.

A

With the HP 1350A Graphics Translator and
one or more HP electrostatic CRT displays,
there’s no faster way of seeing your system’s
output. You can get a quick reading - then plot
if hard copy is needed.

Because it's HP-IB* compatible, the 1350A
is easy to add to your system. It lets you present
different information simultaneously on up to
four CRT displays.

And, it makes writing a program for a CRT
display as easy as programming a plotter. An
optional binary cassette tape for the HP 9825
Desktop Computer simplifies programming and
lets you use the same routines on both CRT’s
and plotters.

The 1350A lets you update the display se-
lectively. For example, in an application such as
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sequential testing, you can view multiple data
plots (A) on a CRT and update only a portion
of the display for rapid comparative measure-
ments. It also provides convenient operator
interaction. You can display program listings (B),
normal and expanded displays, or a cursor

and its coordinates.

Ideal for use with HP Data Acquisition and
Network Analysis Systems, the 1350A Graphics
Translator, priced at $3,450**, is a useful tool
anywhere a fast, high-resolution graphic presen-
tation of information is needed. Write for
Application Note 271-1, or call your local HP
field engineer for complete details.

*HP’s implementation of IEEE Standard 488-1975
**Domestic U.S.A price only

HEWLETT (hp) PACKARD

1507 Page Milt Road, Palo Alto, Calitornia 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta {404) 955-1500, Los Angeles (213) 877.1282 08812
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HIP's Bright New Light Bars
are Here!

HP introduces a new way to illuminate your message boldly and brightly with Light Bar Modules.
The universal pinout arrangement allows you to connect these Light Bars in parallel. series, or series/parallel

configurations. Vary the amount of current. and you can vary your light output to match or contrast with ambient light
levels. Available in either High Efficiency Red. Yellow or Green. they are ideal for illuminating legends. as indicators.
ting is casy and convenient. The

bar graphs. or for lighted switches.
HPs5 Light Bar Modules come in two sizes. are X-Y stackable. and flush moun
HLMP-2300/240(/2500 Series Light Bars are 8.89mm x 3.81mm (.35in x
-15in) with prices starting at $1.15* in quantities of 1000, and the HLMP
HEWLETT jip, PACKARD

2350/2450/2550 Series measure 19.05mm x 3.81mm (.75in x .15in) with

prices starting at $1.75* in quantities of 1000.
For more information or immediate off-the-shelf delivery. call any
franchised HP distributor. In the U.S. contact Hall-Mark. Hamilton/Avnet,
Pioneer Standard. Schweber. Wilshire or the Wyle Distribution Group
(LibertyElmar). In Canada. call Hamilton/Avnet or Zentronics. Ltd. 1507 Page Mill Road, Palo Alto, California 94304
For assistance call Washington (301} 258-2000. Chicago (312
*U. 8. Domestic Prices Only 255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
Circle 1 on reader service card
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= HP introduces a new concept in RF measuremen ™

Now measure frequency, power,
AM, FM, ®M from 150 kHz to 1300 MHz

10 Hz resolution
to 1000 MHz

HP-IB -
programmable

Single keystroke autotunes
frequency; autoranges modulation
and power [

oJs]s]ojo]
AM&FM _—— OEHEHOO
filters simulate -

= g e

receivers

Optional internal 0.1%
AM/FM calibrator

Average and + or — peak
detectors with peak hold

Ratio keys for
relative dB or %

for transients

Keys enter numeric data
and special codes

Low distortion
- recovered
modulation

RF input,
- ImWto 1 W,
25W protection

“Special” key for manual “upshift”
functions and service routines

HP’s New 8901A Modulation Analyzer

For the first time all the

capability you need to measure RF
frequency, power and modulation is
in one instrument.

The new HP 8901A Modulation

Analyzer—essentially a precision
calibrated heterodyne receiver —
quickly characterizes transmitters

and accurately calibrates signal

generators.

04902

The 8901A design minimizes

measurement error, eg. residual FM
on the internal local oscillator is
<1Hz at 100 MHz (50Hz-3kHz BW).

AM & FM accuracy is *+ 1%
@M = 3%). Well isolated detectors
let you separate small values of inci-
dental AM or FM from large values
of primary modulation.

Easy to use too, the HP 8901A
automatically selects the strongest
signal, makes the measurement and

HEWLETT ﬁ PACKAR

1507 Page Mill Road, Palo Alto, California 94304

displays the result. All in all, it’s
not only a new concept in RF
measurements, but an extremely
powerful tool for the analysis of
modulated signals.

Take a look at the features
above, then if you want more infor-
mation call your nearby HP field
sales office or write.

Price $7500% Calibrator, $500*

*Domestic U.S. price only

D = — =

For assistance call: Washington (301) 258-2000, Chicago (312) 255-9800, Atlanta (404) 955-1500. Los Angeles (213) 877-1282

Circle 2 onreader service card
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Highlights

Cover: Peripheral chips mesh with micros, 93
By off-loading processing tasks onto spe-
cialized peripheral chips, microprocessors
continue to move into minicomputer territo-
ry. The new wave of high-performance
peripheral hardware supports bus arbitra-
tion, memory management, mathematics
and signal processing, peripheral-equip-
ment control, and more.

Cover, by Art Director Fred Sklenar,
shows parts of the 8086 microprocessor
(copyright Intel 1978).

Berlin show to highlight the virtuoso TV, 84

The International Radio and Television Exhi-
bition is a good place to spot hot new items
on the European consumer market. Devices
that turn the TV into an information terminal
figure in this preview, as do video games
and video cassette recorders.

Array processor boasts real-time response, 118
With the latest LS| low-power Schottky TTL
and its own real-time operating system, this
peripheral processor handles big repetitive
arithmetic chores to up a minicomputer’s
throughput.

32-K E-PROM retains 16-K pinout, 126

To upgrade electrically programmable
memory from 16-K to 32-K parts without
revamping entire systems, compatibility with
the fully utilized 16-K pinout is needed.
Multiplexing two function signals on a single
pin solves the problem.

. and in the next issue
Special Wescon preview . . . a signal-
processing peripheral chip with over 30,000
transistors . . . an economical universal
microprocessor development tool.
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Publisher’s letter

here has been a lot of action of late

in the design of peripheral chips
for use with microprocessors. So put
a handful of them together with a
processor and memory, and chances
are they will strongly influence the
performance of the resulting system.

With this in mind, microsystems
and software editor John Posa
prepared the special report on
peripheral chips (p. 93). He focused
on the two major types—the well-
known controllers for cathode-ray
tubes and floppy disks and the
system support devices.

The latter have become particu-
larly intriguing. These devices basi-
cally enhance the performance of the
central processing unit. And some of
them are actually being made out of
microprocessors.

“We now have ‘intelligent’ periph-
erals complete with CPU, input-
output, and memory,” John points
out. “When you've got those ele-
ments, you’ve got a microcomputer.”

These advanced devices are the
result of the arrival of 16-bit micro-
processors and will play an increas-
ingly important role in the future.

“If you are waiting for distributed
processing to become a reality, it has
already happened quietly with these
peripherals creeping into systems. In
many cases the chip most capable of
handling the processing function
required does so with little or no
central processor intervention,” John
observes.

It raises a question of how in-
circuit emulators will function when
there is more than one intelligent
subsystem in a distributed network.
Obviously, development systems will
have to change with the times, John

says, and become very flexible.
Another important trend already
underway is development of single-
chip microcomputers that can be
programmed to perform as a periph-
eral controller of the user’s choice.
Such devices will grow more sophis-
ticated, but so will applications, and
it seems the chips cannot catch up.
Particularly fascinating to John is
how quickly the chip producers
respond to the demands for support
of general-purpose processors.
“Every time there is a function that
becomes common to a majority of
applications, it also becomes a candi-
date for integration. And the de-
mands never cease,” John explains.

ell, the much-discussed Data En-

cryption Standard (DES) is hard-
ly out of the starting blocks in data
communications and the long-range
thinkers are already discussing sys-
tems to replace it.

The Probing the News story on
public-key systems (p. 81) discusses
the benefits and drawbacks of these
new encryption and decryption con-
cepts, primarily the public-key ap-
proach. As communications editor
Harvey Hindin reports, this is much
more secure potentially than the DES
because only the receiver knows the
decryption key. And while the pub-
lic-key systems are still a way off,
it’s a good idea to prepare for the
eventual DES replacement, Harvey
advises.
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TIME IS MONEY

Here’s a new distortion analyzer
that saves time and money

In just a few seconds Krohn-Hite's Model 6800 Auto-
matic Distortion Analyzer can make most distortion
measurements. Simplicity of operation — plus the
instrument’s unique auto-ranging digital readout and
its built-in accuracy — saves valuable production
and personnel time.

Check what the Model 6800 offers, and compare
with what you're using now.
» Frequency range 1Hz to 110kHz
¢ Automatic level set from 1 to 130V RMS
* Measures ultra-low distortion to 0.003%, typ-
ically, with a resolution of 0.001%
« Range selectors provide auto-nulling of fre-
quency over a 10:1 range
« Auto-ranging digital readout
¢ Measures AC volts from 100mV to 130V RMS
* Priced at only $1500 (domestic price)

Make value your standard of measure when
you specify distortion instruments. Call
Krohn-Hite today for further information and look
up our complete product listings in EEM and Gold
Book.

Nty 1\

B

KROHN-HITE

CORPORATION
Avon Industrial Park. Avon. MA 02322 « (617) 580 1660 TWX 710 345 0831

P
* L
[~

©Krohn-Hite Corp. 1979, Krohn-Hite . . . Benchmark of Value in Distortion Analyzers

SALES OFFICES: AL., Huntsville (205)534-9771, AZ.. Phoenix (602&279-1531;“., Inglewood (213)674-6850, San Jose (408),292-3220; CO., Denver (303)773-1218; CT., Canton Center (2035693-0719; FL..
Orlando (305)894-4401, GA . Atlanta (404)455-1206, HI., Honolulu (808)941-1574; IL., Chicago (312)283-0713; lN..CarmeIQl §844-0114; KS., Overland Park (913)649-6996; LA., Gretna (504)367-3975; MO.,
Towson 301%321-1411, MA., Wakefield (617)245-5940; MI., Delroil7(313 961-3042; MN., Minneapolis (612)835-4818; MO., St. Louis l§314)569-1406; N.M., Albuquerque (505)255-2330; N.J., Cherry Hill
609)482-0059, Englewood (201)871-3916; N.Y., Rochester (716)473-5720, Syracuse (315)437-6666, Vestal 607& 85-9947; N.C., Burlington (919)227-3639; OM., Chesterland (12163729-2222; Dayton
513)294-2476; 0K., Jenks (918)299-2636; OR., Portland (503)297-2248; TX., Dallas $214 661-0400, Houston (713)688-1431; UT., Salt Lake City (801)466-8729; VA., Falls Church (703)573-8787; WA., Bellevue
(206)454-3400; WI.. Milwaukee (414)545-8400; CANADA, Montreal, Quebec (514)747-9747, Ottawa, Ontario (613)725-1931, Toronto, Ontario (416)275-2270
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“THE
AmZ8000
IS BETTER”

2

Learn why.
Advanced Micro
Devices is offering a 4-day
seminar on the AmZ8000.
For all the facts, call (408)
732-2400, ext. 2325.

Advanced
Micro
Devices

P

901 Thompson Place
Sunnyvale, CA 94086
Telephone: (408) 732-2400

Circle 6 on reader service card

Readers’ comments

Why a heap is not a stack

To the Editor: Thank you for pub-
lishing two fascinating articles about
Pascal [June 7, pp. 111 and 117].
For those of us who wondered why
we need new languages, Texas
Instruments has supplied some an-
swers. However, it invented the heap
to do what we have been using a
stack to do for years.

Is there any difference?

E. Amazon

DST Computer Services SA

Geneva, Switzerland

® Douglas S. Johnson replies: A/l 17

Pascal programs use a ‘“stack” for

storage of variables and essential

process history. A stack area is allo-

cated in memory at process initiation.

As each individual routine is entered, a

‘frame’’ at the top of the stack is used

Jor control information, parameters,

and local variables. Exit from a routine
releases its stack frame.

A “heap,” on the other hand, is a
storage area used for dynamically allo-
cated variables created by a running
process without correlation to the static
structure of the program. Linked lists
and trees are examples of data struc-
tures built from dynamic variables. A
dynamic variable is created (and space
is allocated in the heap) by calling the
procedure NEW. Conversely, a dynamic
variable is destroyed (and space is
released in the heap) by calling the
procedure DISPOSE. A Pascal program
uses a heap only if it needs the dynamic
Sfeatures.

Dynamic variables, one of Pascal’s
most powerful features, are described
in two books by Niklaus Wirth, *Pas-
cal User Manual and Report,” Chapter
10, and “‘Algorithms + Data Struc-
tures = Programs,” Chapter 4.

Help wanted

To the Editor: The bus structures
that will be required for future
microprocessor applications are one
area being covered by the microcom-
puter standards subcommittee of the
Institute of Electrical and Electron-
ics Engineers’ Computer Society. A
recent development has been the
formation of a separate working
group under my leadership to con-
centrate on backplane buses for
microcomputer-based systems. We

would welcome comments and sug-
gestions either at our meeting or
through me; monthly mailings will
keep active participants informed of
our progress.

As at present conceived, the back-
plane bus is a 20-megahertz, 50-
centimeter interconnection scheme
for high-performance subsystems.
Although the subsystems are ex-
pected to be asynchronous, the bus
may have to be synchronous to
obtain the desired system perform-
ance. Minimum word size and ex-
pansion increments, types of data
transfer, and control strategies are
also being considered.

Meetings of the working group are
usually held at Stanford University,
Palo Alto, Calif, on the second
Thursday of the month. So that
Wescon attendees may participate, a
meeting has also been arranged for
Sept. 20 at 2 p.m. in the Kent room
of the St. Francis Hotel, San Fran-
cisco.

Andrew Allison

(415) 941-6065

27360 Natoma Rd.

Los Altos Hills, Calif. 94022

Nemo nos impune lacessit

Viri: De “Like Gaul, LSA [the Low-
Cost Solar Array project] is divided
into parts—four to be exact” [July
19, p. 108], omnis Gallia in tres
partes divisa est.
C. Julius Caesar
Massachusetts Institute
of Technology
Cambridge, Mass.
® Nimirum omnis Gallia divisa est in
tres partes, o Caesar qui venisti, vidisti,
ac vicisti. Verum nonne licet iocari?
Interea iacta alea est. (Of course all
Gaul is divided into three parts, O
Caesar who came, saw, and conquered.
But surely one is allowed to joke?
Meanwhile the die has been cast.)
Ep.

Correction

“Chips”’ should have read ‘circuits” in
the headline of the article “‘Making
100,000 chips fit where at most 6,000
fit before” (Aug. 2, p. 109). Also, the
correct spelling of the first co-author’s
name is G. G. Werbizky.

Electronics /August 16, 1979
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“l need afilter that
eliminates interference.
Period. That’s the difference
I’'m looking for.”

AMP makes the

ifference infilters.

AMP Quiet-Line miniature and sub-miniature EMl
filters have, in fact, more than one performance-
superiority difference.

Start with operation. Quiet-Line filters use an
advanced absorptive concept that dissipates
interference as a small amount of heat. The result—
interference is eliminated. Other filters reflect
interference which can cause undesirable ground
current loops.

Quiet-Line construction is another advantage. For
reduced chance of breakage during handling and no
internal resonances, there's a rugged one-piece
sleeve—along with a .040" diameter pin. No more
ferrite beads and ceramic sleeves.

Performance? Quiet-Line filters have the highest
insertion loss specifications in the industry. With
ratings to 15 amperes, you also get high-power
capability.

Electronics / August 16, 1979

3

nserhon Loss in db

e Cersile

AMP Absorptive Fitter

Across-the-board design coverage is another plus.
There's a standard and premium series, and a low-
capacitance series for high-speed digital pulse
applications. You also have .0252 post filters, an
industry first from AMP.

Assemblies are available with filters mounted on a
common ground plate, or as a cable interface ready
for termination.

For the big space-saving differences in performance,
specify Quiet-Line filters. Call the AMP Filters
Information Desk at (717) 564-0100, Ext. 8400. Or
write AMP Incorporated, Harrisburg, Pa. 17105.

AMP is a trademark of AMP Incorporated

AMP has a better way.

ANMP

Circle 7 onreader service card

Quiet-Line Serios —Comparison of Minimum No-Load insertion Loss.



CHARGE SENSITIVE
PREAMPLIFIERS

Models A-203 and A-206 are a Charge
Sensitive Preamplifier/Puise Shaper and a
matching Voltage Amplifier/Discriminator
developed especially for instrumentation
employing solid state detectors, propor-
tional counters, photomultipliers, channel
electron mutipliers or any charge produc-
ing detectors in the pulse height analysis
or pulse counting mode of operation.

These hybrid integrated circuits feature
single supply voltage, low power dissipa-
tion (16mW), low noise, pole zero cancella-
tion, unipolar and bipolar outputs and ad-
justable discrimination level.

Model A-101 is a Charge Sensitive Pre-
amplifier-Discriminator and Pulse Shaper
developed especially for instrumentation
employing photomultipliers, channel elec-
tron multipliers and other charge produc-
ing detectors in the pulse counting mode.
Its small size (TO-8 package) allows moun-
ting close to the collector of the multiplier.
Power is typically 15 milliwatts and output
interfaces directly with C-MOS and TTL
logic. Input threshold and output pulse
width are externally adjustable.

All Amptek, Inc., products have a one year
warranty

AMPTEK 1nc.

6 DeAngelo Drive, Bedford, Mass 01730

—— NEW PRODUCT — ]

Tel: (617) 275-2242

Circle 8 on reader service card

News update

B Waveguide directional coupler
switches with crosstalk isolation bet-
ter than 30 decibels and switching
voltages as low as 3 volts have been
demonstrated by Ronald V. Schmidt
at Hewlett-Packard Laboratories in
Palo Alto, Calif. That level of isola-
tion is suitable for digital signal
processing. His device switches in
subnanoseconds and can modulate
amplitude at 1 gigabit per second.
Another of Schmidt’s devices has
five waveguide directional coupler
switches integrated on a single
substrate to form a four-by-four
optical switching network with cross-
talk levels over 18 dB.

Such switches are one means of
providing optical signal processing.
They can be fabricated in the elec-
tro-optic material lithium niobate by
planar processing techniques like
those used for electrical integrated
circuits [Electronics, Aug. 31, 1978,
p. 39]. Everything is thus compatible
with integrated-circuit control elec-
tronics and single-mode fiber optics.

The switch usually consists of a
directional coupler formed by two
closely spaced parallel waveguides
with electrodes on top. By applying a
voltage to the electrodes, the relative
phase velocity of the energy in the
waveguides can be changed via the
electro-optic effect. If two or more
sets of electrodes are used the switch
can be tuned so light incident in one
waveguide splits off into the other in
any desired proportion.

B The Canadian government is con-
tinuing its aggressive support of local
industry with the goal of developing
a complete satellite production capa-
bility.

First, there was the increase in
funding to its Department of Com-
munications David Florida Labora-
tory [Electronics, Nov. 23, 1978,
p. 14]. Now the government is “‘giv-
ing a contribution” of $20 million to
back the bid of privately owned Spar
Aerospace Ltd. of Toronto to win
construction of Anik-D satellites for
Canada’s Telesat satellite agency. In
the past, Canadian satellites were
built by American companies with
major subcontracting to Canadian
industry. -Harvey J. Hindin

6809 L/
] MONOBOARD COMPUTERS [
EXORCISERS'/ MICROMOOULE* BUS

MIKUL 6809-1
3PIAS 1 K RAM 4/8 K EPROMS

MIKUL 6809-2

2 PIAS 2 ACIAS. 2 K RAM (BATTERY
BACKED) 4/8 EPROMS

MIKUL 6809-3

1 PTA (6840) 2 PIAS 1 ACIA. 2 K RAM
BATTERY BACKED} 4/8 K EPROMS

T9 BUG MONITOR

*Trademark of Motorela

TL INDUSTRIES, INC.
NORTHWOOD, OHIO
~ 419-666-8144

|Circle 167 on reader service card
= = ) cine”

(“TURN-KEY” )

Test Generation Services
offers you many advantages

s No capital investment

» Economical rates

s Accurate accounting of Test
Generation costs
Eases internal manpower
requirements
Firm tixed price quotations (Easy
to budge/forecast)
Fast turn around
Test programs are easily updated
Complete documentation of test
program quality and content
Processed in a format to be
compatible with your ATE (in
most cases)

e Produced to your test requirements

With minimal information supplied by you
Accurate circuit schematics
Parts nist/identification
ATE which test program will reside
ROM Data or Custom LSI Data
Test Requirements (i.e., percent

detention, etc.)
SMC will provide you with a

comprehensive S-LASAR test program.
Write or call us for turther details.

=T T —

SCIENTIFIC MAaCHINES CORPORATION

2636 Walnut Hill, Suite 200
Dallas, Texas 75229

(214) 357-9343 - Telex 73 2662 ‘
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Presents the NEW DEC’11/03-L Systems

FLOPPY 11VO03-L

Standard 11/03-L systems are

available as 1 Megabyte Double

Density Floppy Disk based or

vT100

HARD DISK 11T03-L u\\\-‘

10 Megabyte Hard Disk Cartridge

based RT-11 systems.

These systems are available with
choice of LA36, LA120 or VT100 as
consoles.

\ \ ﬁ’i ) P

iiicome 711y Iserved

11V03-L 11TO3-L
Order Number SRVXSSB SRVXLLB
KD11-HA CPU KD11-HA CPU CMILLION CDOLIAR
MSV11-DD q
32KW N:emory 32hlﬁ<wuer?12ry s s s SAIJE s $ s
Floppy Interface RLO1 Controller q
- ?
ouvry Tiloeic NEED LSI-11/2 CPU'S?
Backplane BDV11 Bootstrap g‘.ﬂ\lgl}d O/
Open BDV11 Bootstrap 3 / b Ol i 1 i
0 0 -
= i - SEPTEMBER ONLY
Open Open .
L Open Open W
Delivery 60 Days 60 Days ’ I
Installation Included Included is going to sell One Million Dollars
And 90 Day . . . worth of LSI-11/2 CPU’s in September. ..
On-site Warranty By Digital Equipment Corporation
Operatin
S)?:tem 9 RT-11®V3B Plus Enhancements CWIILLION ‘DOLI AR
$$S$SALE $$$
Ma(sj_s 0 Dt:)alll %XOZ_ty SDfl\jﬂaI Rl601
edia ouble Densi egabyte
CALL US FIRST
$S-2M L SN

Registered trademark of Digital Equipment Corporation,

\

TWX NUMBER 910-651-1916

computer corporation

corporate square/825north cass avenue / westmont, iflinois 60559/(312) 920-1050

Maynard, Mass. i | : , I

™ Registered trademark of First Computer Corporation
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“THE 8086 IS
AN

U
\"/

5

There’s certainly been a lot of talk about
the 8086. Trouble is, Intel’s been doing all
the talking.

They've told you everything you could ever
want to know about the 8086. Except the
most important thing.

The 8086 isn't the best 16-bit CPU.

The AmZ8000 is.

The AmZ8000 has a more advanced, more
powertul, much more flexible architecture
than the 8086. It has more addressing
modes, more general purpose registers, more

10

powerful instructions. It can even accom-
modate more data types. It has better I/O
capability, larger addressing spaces, and a
lot higher throughput using standard NMOS
than the 8086 using HMOS.

What about support? Glad you asked.

Our new System 8/8 was designed
especially for the AmZ8000. It beats Intel’s
MDS hands down.

System 8/8 speaks four languages fluently
including PASCAL and COBOL. MDS
doesn’t. System 8/8 has a multi-master bus

Electronics / August 16, 1979




structure which allows it to interface with

both 8- and 16-bit processors. MDS doesn't.

System 8/8 has an arithmetic processor.
MDS doesn’t. And System 8/8 has a much
more powertful text editor than MDS.

One last thing: We know it hurts to drop
Intel for someone else. We've just been
through it ourselves. But it’s going to hurt
a lot more two years from now. By then
your competitors could be so tar ahead of

“The AmZ8000

is befter” \

iFR
3

you, you might never catch up.

Call Advanced Micro Devices and we'll
send you everything we've got on the
AmZ8000. Or come to one of our 4-day
seminars.

Once you've compared the AmZ8000
with the 8086, you'll know what we know.
The AmZ8000 is the best 16-bit CPU
there is.

And that’s not just talk.

Advanced Micro Devices cl

Q01 Thompson Place, Sunnyvale, CA 94086 - Telephone: (408) 732-2400

Electronics / August 16, 1979
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“What do you mean,
MICroprocessors can

It's a fact. Versatile as microprocessors
are, there are some functions they perform
poorly or not at all. And other functions
require such a complicated system design
that you know theres got to be a better way:.

Well, there is. Many AMI customers
have found it in a combination of standard
MPU and custom peripherals.

Where off-the-shelf circuits can't pro-
vide such things as A/D conversion, high-
speed calculations, graphics output and
multiple 1/O interfaces, custom circuits can.
And where the microprocessor doesn't
work quite the way you want, we can cus-
tomize it to meet your design objectives.

Or, of course, we can build you a
custom system from scratch.

“How do I know which way to go?”
Turn to an expert. But not one that special-
izes in standard or custom. Talk to the
one company that specializes in both.

Since 1966, AMI has led the way in
custom LSI. Weve developed more than
1200 different circuits for an astonishing
variety of applications.

And today, nobody offers a broader
line of microprocessors, including the 4-bit
S2000, the 8-bit S6800 and the 16-bit
S9900. Along with their large families.

Were in a unique position to analyze
your product’s needs, and advise you on :
standard or custom or a combination of both.| #&8

“How can I justify the cost of custom?” ||
You don't have to. In many cases, custom
can be the most cost-effective choice. When
you calculate the number of parts, board




space, assembly time and testing involved
in a standard approach, youre often

better off with custom. And, if youre using a
microprocessor-based system, you have the
added expense of software development.

You should also consider the priceless
advantage of having a system that's yours
and yours alone. That marketing edge has
helped many of our customers establish
themselves as the leaders in their field.
And, by continually adding new bells and
whistles to the original custom design, they
keep pulling away from competitors trying
to play catch-up.

“Suppose I want to control the design?”
No problem. If you have designers on
staff or have a working relationship with a
W design house, maybe all you need is

manufacturing help.

That's why we've set up a special
department to handle these “customer tool-
| ing” jobs. We have extensive production
facilities. (With some customers using more
than a million circuits a year, wed better
have!) And, as we work in 25 variations of
four MOS processes, we don't limit you
as some suppliers would. We'e so flexible,
in fact, that we can interface with you at
almost any stage of development, and
accept working plates, pattern generator
tapes or data base tapes, complete test
programmes — or test vectors to turn into
finished circuits.

“Can you spell out your approach
in detail?”

We do in two new booklets called “MOS

Systems Solutions: A Dozen Case Histories
Using Custom Circuits and Microproces-
sors” and “Six Steps to Success With Custom
LSI” Between them, they cover most of

the questions you might have about select-
ing the right process, design, fabrication
and testing. And they show how LSI

has helped a variety of companies steal a
march on the competition.

You can get copies from us at AMI
Custom Ill Marketing, 3800 Homestead
Road, Santa Clara CA 95051. Phone (408)
246-0330. Or get in touch with one of
these AMI sales offices: California, (213)
595-4768; Florida, (305) 830-8889; Illinois,
(312) 437-6496; Indiana, (317) 773-6330;
Massachusetts, (617) 762-0726; Michigan,
(313) 478-9339; New York, (914)
352-5333; Pennsylvania, (215) 643-0217;
Texas, (214) 231-5721; Washington,

(206) 687-3101.

And if youd like a more personal
introduction to AMI, ask for our 30-minute
presentation right in your office. It will
show you that we can do the whole job for
you, even if we do half of it with a standard

MICTOProcessor.
(g

AMERICAN MICROSYSTEMS, INC.




i Twice Actual Size

FULLY QUALIFIED
JANTX/JANTXV

RATINGS

OPTRON
OPTICALLY COUPLED
ISOLATORS

NEW JAN 4N22A SERIES
OFFERS
HIGHEST RELIABILITY

You can’t buy a more reliable optically
coupled isolator than one of OP-
TRON's new JAN 4N22A series. The
popular JAN 4N22A, 4N23A and
4N24A all feature fully qualified
JANTX and JANTXYV ratings.

These new OPTRON isolators
consist of a high efficiency, solution
grown gallium arsenide LED and a sili-
con N-P-N phototransistor in a hermet-
ically sealed 6-pin TO-5 package.
Minimum input-to-output isolation
voltage for the series is 1000 volts and
minimum current transfer ratios range
from 25% for the 4N22A to 100% for
the 4N24A.

New ""A" version OPTRON
isolators are a significantimprovement
over the older 4N22 series since the
case is isolated from the sensor and
LEDtoeliminatetheneedforaninsulat-
ing spacer in many applications.

OPTRON also offers a new
JEDEC registered series of high relia-
bility isolators in a 4-pin TO-18 pack-
age. The 3N243 series includes three
devices with the same reliability and
similar characteristics as the JAN
4N22A TO-5 series, yet in a smaller

package.

In addition, OPTRON’s
complete line of optically
coupled isolators includes
other immediately available
standard devices in high-rel
metal cans and low cost DIP
and. othefr plalstic config-

urations for almost every
S application.

Detailed technical information on
0 ticaé/{ coupled isolators and other
PTRON optoelectronic products . . .
chips, discrete components, limit
switches, reflective transducers, and
interrupter assemblies . . . is available
from your nearest OPTRON sales rep-
resentative or the factory direct.

OPTRON, INC.

1201 Tappan Circle

Carroliton, Texas 75006, us A

/ TWX-910-860-5958
214/242-6571
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Amphenol’s Makuch has
his mind on standards

Like every new technology, fiber
optics is at the point where it needs
carefully drafted standards if it is
really to take off. So believes John
A. Makuch, recently appointed spe-
cial projects director for Bunker-
Ramo Corp.’s Amphenol North
American division. Standards are
demanding much of Makuch’s atten-
tion, for he chairs the Electronic
Industries Association’s P-6.3 work-
ing group on standards for fiber-
optic interconnection devices.

“What we need is a standard, reli-
able interconnect,” he says. The
standards will provide original-
equipment manufacturers with as-
sured specifications and test proce-
dures. Developing technology will
take care of the reliability factor, as
well as boost acceptance, he adds.

Performance. The standards
group is considering such perform-
ance characteristics as optical loss,
dispersion, and vulnerability to envi-
ronmental effects, as well as physical
characteristics like number of chan-
nels and mechanical considerations
like coupling torque. lts work may
be done within a year, the 36-year-
old chairman says.

The standards are vitally impor-
tant to Makuch. His prime responsi-
bility now at Amphenol’s Danbury,
Conn., Radio Frequency Operations
is to develop a burgeoning fiber-optic
connector line into a viable business.
He has spent the last three years
there as fiber-optics technical prod-
ucts development manager.

Makuch is well aware that fiber
diameter affects the interconnection.
The smaller the diameter, the harder
it is to align the two separate fibers
that must butt against each other in
an interconnect device. The answer
could be to standardize on a fiber
150 to 200 micrometers in diameter.
He does not think this standardiza-
tion would affect the data-transmis-
sion rates or dispersal for most users.
The ultra-low-loss fibers needed for
long telephone links and some com-
puter lines may need to be somewhat
smaller, however.

Connection. Setting standards for fiber-
optic connectors is John Makuch’s goal.

Still, the fiber problem is more
easily solved than the cable problem.
Here the issue is strain relief, for a
glass fiber has no ductility. Once a
cable is fixed to a connector, any
stresses that are applied can be
transferred to the fiber—a problem
that should be the responsibility of
another P-6 working group, Makuch
points out.

Calming things down was
first on Mackenzie’'s agenda

Every professional hockey team has
a “policeman,” a big bruiser of a
player adept at intimidation. But
Leonard N. Mackenzie, the new
president and chief operating officer
of Northern Telecom Systems Corp.,
Minneapolis, and former semiprofes-
sional hockey player, says his priori-
ty when he took over last spring was
to restore calm as well as order.
Troubles. Despite expected sales
of $276 million in 1979, NTSC—
formed late last year from the merg-
er of intelligent-terminal maker Sy-
cor Inc. and remote-batch-terminal
vendor Data 100 Corp.—was in
turmoil. Even with strong annual
sales increases, an exodus of em-
ployees and rumors about the future
of the two companies and their weak
earning records created a tumul-
tuous situation at the subsidiary of
the Canadian electronics giant,
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UNBELIEVABLE?

A Customized, Yet

Cost-Effective HF Receiver?

Believe it! Watkins-Johnson's W]-8718
HF Receiver is proot! Why? Because our
“building block” approach lets you begin
with a basic, manual AM, FM, CW radio
and transform it, one module after another,
into a highly sophisticatedl, microprocessor
controlled, computer-compatible, SSB
HF receiver : 3

The fully-synthesizad WJ-8718 leatures
5 kHz to 30 MHz frequency coverage with
six selectable IF bandwidths available from
100 Hz to 16 kHz.

To increase your receiver's capabilifies;
select any or all of fourteen plug-in
options —all designed sp you can create a
receiver today that plugs inta fomorrow 's
technology! - L1

Again, you can believe it, Nearly
2000 WJ-B718s in the field prove it!

For further information, wnte
Watkins-Johnson Company, 200 Quince
Orchard Road, Gaithersburg, MD 20760;
or telephone [301) 948-7550,

Extension 225.

Watkins-Johnson—U.S.A.: Arizons, Phoenix (602) 266-1331 « California, San Jose (408) 262-1411, E! Segundo (213) 6401980 « Colopmtn. Datwa 13031 5348877 « Flerida, Altamonte Springs
(305) 834-8840 « Maryland, Gaithersburg (301) 948-7550 « Massachusetts, Lexington (617} 861-1580 » New Jertey, Red Band 1201) 842.242F « OMa. Fepteern (513) 42€8203 » Texas, Dallas
(214) 23%:5396 « United Kingdom: Shirley Ave., Windsor, Berkshire SL4 5JU » Tel Windsor 69241 o Cable WJUKW-WINDSOR o Telbs SE2518 o West Gty Manzingerweg 7, 8000
Muenchan 60 o Tel (089) 836011 « Cable WJDBM Muenchen e Telex. 529401 o ltaly Plazzs G. Marconi 25 00144 Roma-EUR o Tek 58 48 64 o Cathe MUMOM-ROMA o Telex: 63278

Circle 15 on reader service card



WNIHLTY
W3 HOIH

lsva woerises

16

IADIRAN
Lithium
Batleries

WML

C(qvx.
"
|

HOIH
% wniHiLI
AT

a8

EN

WniHLI

3 HOMH
avyr
3 HOIN
1aQvys)

3 HOIH

E
T WML

g WniHL

¥3 HOIM
[ {a §°A &2

Using an inorganic electrolyte (thionyl chloride} and lithlum anode and applying
advanced cell technology a battery has been developed that satisfies the demanding
requirements of today’s electronics technology.

Long Shetf Life — inert active ingredients and hermetic seal give ten-year shelf life.
High Cell Voltage — 3.4 volts, higher than that of any other commercially avaitable
battery

High Energy Density — 800 mWh/::m3 and 420 Wh/kg, significantly better than other
lithium systems,

Stable Discharge Voltage — Very flat discharge curves throughout battery life make
this cell system dependable for precision applications,

Safe To Use — Will not explode or release corrosive or toxic gases even if short-
circuited or heated to 150°C,

Wide Temperature Range — Operates from —55 1o +75°C, permitting use where other
systems fail,

Tadiras ium batteries are ideal for a wide range of industrial, mititary, medical and
scientific applications such as CMOS memories data logging, control instrumentation,
remote monitoring, low temperature devices, cardiac pacemakers, hearing aids,
transmitters and advanced telephones.
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Restorer. Len Mackenzie is bringing back
calm to Northern Telecom Systems.

Northern Telecom Ltd. (NTL). “It
was panicsville,” says Mackenzie.

The 41-year-old former general
manager and marketing vice presi-
dent of TRW Inc.’s Communications
group, where he spent eight years,
quickly “slowed things down,” end-
ing what outsiders saw as an anti-
Data 100 housecleaning. In fact,
notes Mackenzie, who joined parent
company NTL as marketing vice
president only last fall, several
former employees are coming back
“to better jobs than the ones they
had before.”

Canadian-born Mackenzie says he
also began evaluating how the two
companies’ product lines are re-
garded in the marketplace, partly by
talking with customers in person.
The results of the evaluation will be
unveiled beginning this fall, he says
[Electronics, Aug. 2, p. 50].

Mackenzie expects his company
and NTL’s other American subsid-
iary, telecommunications hardware
vendor Northern Telecom Inc. of
Nashville, Tenn., to double sales
volume over the next five years.
They will do this through the evolu-
tion of existing hardware and soft-
ware, not by revolutionary adoption
of the dream office of the future.

He will concentrate on software to
reduce costs with broadly based
application programs. Yet he is
anxious to maintain enough flexibili-
ty so users can make changes. He
also hopes to target marketing
opportunities “much more carefully
than the mainframers have done.”
This philosophy seems consistent
with the temperament required by
his current hobby, the restoration of
old cars. Len Mackenzie would rath-
er restore than discard. O
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Traffic Control for GPIB

Intel’s new Talker/Listener and Controller give you
the green light for simplified IEEE-488 systems.

Microprocessors are revolution-  But the 8291 gives you even means added control in handling
izing the instrumentation market- more control. multi-byte transfers.
place. Thanks to GPIB, systems For flexibility beyond the call

' , ) First GPIB controller-on-a-chip
manufacturers have the first of duty, Intel’s Talker/Listener has Now the GPIB control func.

sFandaFd interface that allows 1.ntel— Fhree addressmg ques. Accord- tion is in LS form, too. Our 8292
ligent instruments to communicate ing to your application, you can
with each other. Now the leading  address 8291 as either a major Talker/Li )

. ) ; . : . alker/Listeners in your system
supplier of microprocessors delivers or minor talker/listener with either to complete implementation of
two peripheral chips—a Talker/ primary or secondary addressing. the IEE%— 488 Srt)an dard. includin
Listener and a Controller—that  10e g
make it even easier to get on
the IEEE-488 bus.

Instead of building your own
interface logic, use Intel’s 8291
Talker/Listener or 8292 Con-
troller. They'll save you time, space
and money. Used together they
let you implement all
the IEEE-488 Stan-
dard bus functions
without additional
hardware or software.
There's no more effi-
cient traffic control
for microprocessor-
based system:s.

Controller communicates with the

Selectable interrupts and EOS  transfer control protocol. It also

8291 lets you initialize interrupt  executes service routines as
conditions, too. Any of 12 inter-  indicated by interrupts and allows
rupt status bits can be enabled, for seizure of control and/or
giving the Talker/Listener initialization of the bus without
destruction of ongoing data
transmission.

Intel gives you the go ahead
You can depend on Intel for the
latest advances in microcomputer
technology. Everything you need
for tomorrow’s instrumentation
systems is here today, from
microcomputers to the broadest
range of memory and periph-
eral components available.
Now you can build with
Intel’s new IEEE-488 Talker/
Listener and Controller
chips. For detailed
information, contact your
local Intel sales office or
write: Intel Corporation,
3065 Bowers Avenue,
Santa Clara, CA 95051.

Implement the full
interface standards
Our 16-register Talker/
Listener operates within
a 1-8 MHz clock range, so
you can use it with a wide
variety of microprocessors.
It performs all the interface
functions described by the
IEEE-488 Standard: program-
mable data transfer rate, hand- communication
shake protocol, talker/listener with the microprocessor.

addressing proc.edur.es, device Finally, the 8291 is the only 0 delive
clearing and triggering and both LSI device to offer EOS (end of I rSo

serlal and parallel pollmg schemes. sequence) message recognition. E:(r’ :lnéel Inéematlonal. ErusseEltls. Belgi‘:m.Alf'vlmed States
. . ian distrib : ect . Alliance,
Worklng with a GPIB COl”ltl‘O“Cl‘ zlmac‘/!gtaroﬁvcl. g;rmpu;?‘resm Srmialitie;?grasmer. Hnamilton/
. . s Avnet, Harvey, Industrial Components, Pioneer, Sheridan,
dev1ce, thls EOS capablllty Wyle/Elmar, Wyle/Liberty, L.A. Varah and Zentronics.
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ontrol Data: Committed to

Control Data people, systems and services are
helping manufacturers prepare for the '80’s.

American manufacturers are
challenged by spiraling inflation
and increasing competition.
They must keep pace with
productivity gains abroad to
maintain market share and
protect the jobs of their
employees.

In the U.S., the annual growth
in productivity over the last ten
years has been half of what it
was over the previous two
decades. Many manufacturers
g \ are turning to computer-based
e 44 . technologyto reverse this trend.

Over half the FORTUNE 500
are using our products and
services.

Large scale Control Data
computers are recognized for
their outstanding ability to
perform complex scientific and
engineering computations

Exemplifying what state-of-the-art CAD technology can do for manufacturers, Chrysler rapldly and with great accuracy.
Corporation Chief Engineer Robert Brauburger reports dramatic gains in the speed and Our systems are installed in
efticiency of their design process. Above: a Chrysler engineer uses a color graphics terminal . A

to analyze piston performance. Below: the control room at Chrysler's Technical Computing major manufacturi ng com-

Center, where an operator monitors four interconnected Control Data® CYBER 170 systems. pan ies around the world. And

Control Data’s recently
announced CYBER 170 Series
700 continues in this tradition
by offering increased per-
formance at reduced cost.

- . - ]

Control Data also offers
manufacturers a wide range of
data services through some of
the world’s foremost data
processing networks.

Through our CYBERNET®
Services we provide the benefits
derived from processing on
Control Data computer
systems, along with sophis-
ticated application programs



the Manufacturing Industry

TRENDS IN LABOR AND COMPUTER COSTS

g &
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for structural, mechanical and
electronic design and analysis.

Through our Service Bureau
Company, we provide a whole
range of services for business
planning, analysis and control,
plus a complete interactive
system for material require-
ments planning, production
control and management
information.

In addition, many companies
are training their personnel
with our PLATO® computer-
based educational service.

A new automated design and
drafting system

One of the most important
ways Control Data is helping
manufacturers make better use
of human resources is through
computer-aided design (CAD).

Recently, we announced
AD-2000¥ an automated design
and drafting system which
speeds the design process by
eliminating many of the tedious,
time-consuming tasks pre-
viously performed by hand.
AD-2000 offers practical and
up-to-date design and drafting
capabilities while providing a
link to numerical control and
other computer-aided man-
ufacturing (CAM) functions.

*Developed by Manufacruringznd Consulting
Services, Inc., Costa Mesa, CA.

Coming from Control Data—
a fully integrated CAD/CAM
system

The critical link between CAD
and CAM is the effective
control and flow of data among
respective systems. Control
Data has the products and
expertise to allow the interface
of design, analysis and manu-
facturing applications.

And when our new CAD/CAM
technology is available, manu-

Boeing, a long time user of Control Data computers, recently installed two CYBER 175

technologies. Through our
Manufacturing Consulting
Services organization we are
helping manufacturers plan and
implement their CAD/CAM
strategies through training,
consultation and technical
assistance. And through
Commercial Credit Company,
an important part of Control
Data, we provide manufacturers
with a whole range of financial
services, including capital
equipment financing.

in a CAD/CAM center to assist in the design of its new generation of passenger aircraft.

facturers will be able to go
from a design on a CRT screen
to a finished part—all with
greater productivity and better
use of resources than offered
by the present technology.

Control Data is committed to
helping industry bridge the gap
between the old and new

Systems. Services. Solutions.
Measures of Control Data’s
commitment to the manu-
facturing industry.

For further information, write:
Control Data Corporation,
Manufacturing Industry
Marketing, HOWO9E, Box 0
Minneapolis, MN 55440.

@ 3 CONTROL DATA
CORPORATION

More than a computer company
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[n 1964, Dr.Charles Kao of ITT

was the first to see
the communications potential

of optical fiber.




Today, ITT is the first

to be able to offer you

total optical fiber communications
systems capability.

Many commercial ITT designed
and installed fiber optic systems
ranging to 45 Mb/s are already
in use. All are delivering the inter-
ference-free communications ex-
pected. Additional systems are
currently in production.

A unique record. A record
only made possible by our early
recognition of the potential of
fiber optics, and the willingness to
concentrate the scientific, tech-
nical, and production resources
required to turn feasibility into
practical reality.

Today, the Electro-Optical
Products Division of ITT can offer
design and application engineers
either complete systems or any
components their work requires.
« Optical fiber cable. *Light source
and detector packages. ¢ Electro-

optical transmitter and receiver
modules (digital or analog). * Star,
tee, directional and bidirectional
couplers. *« Connectors. * Connec-
tor and splice installation equip-
ment. All provide interference-free
information handling capacity not
achievable in conventional wire
systems. All are compatible. All are
field proven.

If you envision use of fiber
optics in your computer system,
telecommunications, industrial ap-
plications, or for any other pur-
pose, write us on your letterhead.
Because we may already have

gone over the
same ground. And
because we p
both know the optical
fiber communications age
has begun.

Imagine what we can
do together.

ELECTRO-OPTICAL PRODUCTS DIVISION ITT

7635 Plantation Road, Roanoke, VA 24019
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GENERAL INSTRUMENT OPTO

It’s a name that is already well known  TEN YEARS OF EXPERIENCE IS
in semiconductor products as well as A GOOD PLACE TO START
in data systems, cable TVproducts, Since 1969, the major thrust has been to apply

. . high technological capability to product develop-
and industrial components. Now, ment. Result—a continuing series of “firsts” in

we're taking it into another area of LED lamps, displays and optoisolators. Today,
high technology, you can select from over 150 high performance
devices in our product line. And you are assured
of high quality and top performance because of
vertically integrated production . . . from LED
crystal to finished LED product.

In June, General Instrument acquired
the total optoelectronics operations of
Monsanto. Their broad product line. Their
experienced people. Their modern production

facilities. And most important . . . an outstanding NO BREAK IN CONTINUITY OF

expertise in optoelectronics. CUSTOMER SERVICE
The same conscientious and dedicated people
will continue to back up our product line.
With the same prompt product and
’ ’ technical assistance,

new NAame ===
N opioelectronics...
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LEGTRONICS

designations remain the same. The only change
you will notice is a more aggressive attitude.
General Instrument is committed to providing
total resources to become the leader in
optoelectronics.

OUR FIELD ORGANIZATION IS
THE SAME TOP TEAM

Over 30 of the most competent distributors
throughout the world will continue to provide
our customers with immediate availability of our
wide variety of optoelectronic products. And our
sales representatives are strategically located to

give on-the-spot assistance in design and
product selection.

THE FUTURE IS EVEN BRIGHTER
During the past year we “enlightened” the
industry with better ways to use alphanumerics,
new approaches to panel design and how to get
bigger, brighter digits in less space. And that's
just the beginning. You'll soon see the result of
constant research and development as we
announce a number of creative new products in
the months to come. As the “oldtimer-newcomer™
in optoelectronics, we'll continue to design,
produce and improve the products that best fill
your design needs. That’s a promise.

General Instrument Optoelectronics Division,
3400 Hillview Avenue, Palo Alto, California
94304, Telephone (415) 493-0400

GENERAL

INSTRUMENT

and we will continue to make a name for ourselves.

Electronics/ August 16, 1979
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Editorial____

Wafer-scale integration is on the way

Even in a progress-oriented field like electronics,
most people talk of evolutionary change,
rather than revolutionary upheaval. Then
something grabs our attention and reminds
us that progress often occurs step-function
style even in evolutionary times.

Wafer-scale integration (p. 88) is a case
in point. Long sought by researchers, wsi
holds a variety of promises that could have
a solid impact in the 1980s.

For one thing, it is possible to imagine
entire data processors on a wafer. Today’s
modern production equipment already makes
it possible to get away from the sort of
step-and-repeat methods that have characterized
the fabrication of integrated circuits until
now. So why not all the various parts of a
data processor on a single large wafer?

except for hand-and-eye—oriented
input/output devices, of course.

A Wwsi data processor with multiple
arithmetic and logic units, a very large main

An IEEE election without the ‘gadfly’

The reform movement in the Institute of

Electrical and Electronics Engineers is getting

old. It has been almost a decade since the

first grumblings from the grass roots about

the ultimate aims of the IEEE were first heard.
It has been an interesting period —sometimes

stimulating, sometimes irritating. Among

the personalities that have influenced this

on-going reform movement has been Irwin

Feerst —who himself is sometimes irritating.

With his now-familiar brusque manner, he

has banged away at the institute leadership,

seeking to alter the direction of the organization.
Feerst has run for IEEF president more

times than we care to recall always

unsuccessfully, but always ready to pick up

the pieces and start over. Now perhaps as a

sign of age in the movement he has had to

withdraw from this year’s balloting to give

24

memory, and even some solid-state bulk
storage is at least plausible now. And it could
be fast —very fast. Propagation delays would
be measured in picoseconds as signals flashed
across a wafer rather than across a mother
board and a backplane as in today’s computers.
In addition, a wsi system could have a built-in
test and diagnostic system, so the wafer could
take care of itself.

It is impossible to anticipate all the potential
cost, size, packing density, performance, and
other improvements wsI could provide. And
it is necessary to point out that it will be years
before these things start appearing. Still, by
the mid- or late-1980s wafer-scale integration
could be in use even though many problems
remain to be solved. How the industry takes
hold of this unusual technology remains to
be seen. As in other new developments, the
obvious applications ultimately may not be
the most important. Users may once again
“tell” the industry what the future will be.

himself time to recover from a heart attack.

As we have pointed out in the past, if IEEE
politicos could only look past Feerst’s bravado,
they might find more in his proposals than
first meets the eye. He has struck a responsive
chord with many an EE tired of business as
usual in the institute. He has backed the
principle that the IEEE should support the
career aspirations of its members,

It is difficult to assess Feerst’s influence
on the IEEE —some has been positive, some
not. The institute has become more responsive
to the career needs of the members, but this
very shift has polarized the membership.

One thing is sure: the election will not be
the same without Feerst. We hope the elected
candidate will fashion a steady course for the
institute, one designed to resolve the conflicts
surrounding professional activities.
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ADVANCED OPTOELECTRONIC PRODUCTS
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General Instrument’s ’
new ten segment har

graph hrings hetter How Reliability plus design simplicity.

ieithili This high performance bar graph
VISI!]I_lltV _tO a" types of has a standard .3" DIP lead spacing
position indicators. it's and is directly compatible with off-
ideal for monitoring disp|ays in o move the-shelf decoder/driver |C'S You
analog measurement, audio and also get assured operation over a
switching types of instruments. Not wide temperature range plus low
only can you design an indicator power consumption. A fast switch-
that's easier to see . . . you can ing feature makes it ideal for
eliminate a number of problems multiplex operations.
associated with conventional type
meters. Vibration damage. Needle au es High efficiency red and more
sticking. Overtravel. Erroneous read- colors coming. The General
ings. Even maintenance is no problem. ° Instrument Bar Graph is currently

. available in high efficiency red

Bar graph is end stackable. (MV57164). With yellow and green
Our bar graph is an end-stackable to follow.

module that allows you to create

displays of any length, in any direc- o For more technical data and pricing
tion. Each of the 10 segments is large information on this bright new
(.070" x .200") and closely spaced product, contact General it NE
with separate anodes and cathodes Instrument Optoelectronics, ;‘1{‘,-\“‘(‘3 ";P\
for each light source. Visibility is 3400 Hillview Avenue, Palo =4/ BSJ OIS

® ® 5
further increased by brightness Alto, California 94304.
uniformity among segments with a dlretilon Telephone (415) @ﬁi«
wide-viewing angle of the bars. 493-0400. A,

(A~
NS\ NI &

GENERAL
INSTRUMENT Optoelectronics
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FIRE RETARDANT
FREE SPACE ABSORBER

ECCOSORB® VHP-NRL conforms to non- I

flammability requirements of ASTM D-
1692-74 and meets all requirements of
tests 1, 2 and 3 of NRL Report 7793. It
provides highest broadband performance
at both normal and wide incidence angles
of all known absorbers. Light-weight,

flexible and tolerant of physical abuse. |

Many types available.
Circle 26 on reader service card

PLASTIC AND CERAMIC FOAMS

New ECCOFOAM® folder of plastic and
ceramic foams for electronics now avail-
able. Foam-in-place, sheet stock, syntactic
and artificial dielectrics are offered along
with tabulated chart of properties for more
than 15 products.

Circle 33 on reader service card

ECCOSHIELD® RF-SHIELDED
CHAMBERS AND
SHIELDING PRODUCTS

New folder describes types of chambers
available and related shielding materials.
ECCOSHIELD line includes
caulking, adhesive, lubricating products
and conductive gaskets. Patented, self-
sealing ECCOSHIELD MAS rf shielded
door is also described.

Circle 34 on reader service card

EMERSON & GUMING

Dewey and Almy Chemical Division

W. R. Grace & Co.
Canton, Massachusetts 02021 U.S.A.
Telephone (617) 828-3300

rf-sealing, |

Meetings

Compcon Fall *79—19th 1IEEE Com-
puter Society International Confer-
ence, IEEE, Capital Hilton Hotel,
Washington, D. C., Sept. 4-7.

Second International Fiber Optics
and Communications Expeosition, In-
formation Gatekeepers Inc. (Brook-
line, Mass.), Hyatt Regency O’Hare
Hotel, Chicago, Sept. 5-7.

25th Annual Holm Conference on
Electrical Contacts, Illinois Institute
of Technology (Chicago), Palmer
House, Chicago, Sept. 10-12.

Dielectric Materials, Measurement
and Applications Conference, Institu-
tion of Electrical Engineers (Lon-
don), University of Aston, Birming-
ham, England, Sept. 10-13.

Fall Conference, USE Inc. (the
organization for those who use Sper-
ry Univac’s series 1100 computers,
Bladensburg, Md.), Diplomat Hotel,
Miami, Fla., Sept. 10-14.

Optical Communication Conference,
1EEE, RAI Conference Building, Am-
sterdam, Sept. 17-19.

Ninth European Microwave Confer-
ence, Institution of Electrical Engi-
neers (London), The Brighton Cen-
tre, Brighton, England, Sept. 17-21.

Impact of Improved Clocks and
Oscillators on Communication and
Navigation, National Bureau of
Standards, NBS headquarters, Gai-
thersburg, Md., Sept. 18-20.

Wescon/79 Show and Convention,
IEEE and Electronic Conventions
Inc. (El Segundo, Calif.), Brooks
Hall, San Francisco, Sept. 18-20.

Autotestcon— Automatic Support
System for Advanced Maintainability
Conference, IEEE, Radisson Hotel,
Minneapolis, Sept. 19-21.

29th Annual Broadcast Symposium,
IEEE, The Washington Hotel, Wash-
ington, D. C., Sept. 19-21.

Telecom *79 —Third World Telecom-
munications Exhibition, Internation-

al Telecommunications Union, Pal-
ais des Expositions, Geneva, Sept.
20-26.

IPC Fall Meeting, The Institute for
Interconnecting and Packaging Elec-
tronic Circuits (Evanston, Ill.),
Sheraton Palace Hotel, San Francis-
co, Sept. 23-27.

Electrical Overstress/Electrostatic
Discharge Symposium, ITT Research
Institute (c/o RADC/RBRAC, Griffiss
Air Force Base, N.Y. 13441),
Stouffer’s Denver Inn, Denver,
Colo., Sept. 25-27.

Mini/Micro Computer Conference
and Exposition, sponsored by the
organization of the same name
(Anaheim, Calif.), Convention Cen-
ter, Anaheim, Sept. 25-27.

Second International Conference on
Electrical Variable Speed Drives,
Institution of Electrical Engineers,
at the IEE headquarters, London,
Sept. 25-27.

Ultrasonics Symposium, IEEE,
Monteleone Hotel, New Orleans,
Sept. 26-27.

Gallium Arsenide Integrated Circuit
Sympesium, IEEE, Sahara Tahoe
Hotel, Lake Tahoe, Nev., Sept.
28-29.

Short courses

Computing and Communications in
the 1980s, a seminar to be held Sept.
11-12 at the Park Lane Hotel, New
York. For information, write to
Martin Simpson Research Asso-
ciates Inc., 63 Wall St., New York,
N. Y. 10005, or phone Sande Grant
Goldman at (212) 344-3480.

The International Standard X.25
Interface Protocol for Packet Net-
works and Related Network Proto-
cols, a seminar to be held Sept. 25-
26 at the Capital Hilton Hotel,
Washington, D. C. For information,
write to McGraw-Hill Conference
Center, 1221 Avenue of the Ameri-
cas, Room 3677, New York, N.Y.
10020, or phone (212) 997-4930.
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TEKTRONIX

thinks your logic analyzer
should be as versatile

as you are

So ours let you see analog and digital displays at the same time.

~

Digital troubleshooting usually
involves two steps: First, logic
analysis to find where the
problem is located. Then
analog measurement to
pinpoint the source.
Tektronix 7000-Series
Plug-Ins give you both steps.
Presented together on the
same display: a complete
picture of the analog/digital
relationship.

Many Tektronix 7000-Series
Mainframes allow the 7001
Logic Analyzer plus vertical
amplifier and time base

plug-ins to all be housed in a
single mainframe. The same
configuration gives you full
analog and digital capability.
First, locate a logic problem
with the 7D01’s timing display
and retain it on the screen
through memory. Next, make
the analog measurement and
put it up on the same display.
Both sides of the problem are
now revealedin a

single image.
Simultaneous analog/
digital display: it helps
make our Logic Analyzer

versatile. So you can do
today’s job and tomorrow’s.
So you can change
applications without
changing your logic
analyzer.

Contact Tektronix Inc., P.O. Box
500, Beaverton, OR 97077. In
Europe, Tektronix Ltd., PO. Box
36, St. Peter Port, Guernsey,
Channel Islands.

Tektronix

COMMITTED TO EXCELLENCE

TEKTRONIX LOGIC ANALYZERS THE VERSATILE ONES

For Technology Data circle #27 on Reader Service Card
For Demonstration circle #171 on Reader Service Card

For immediate action dial our toll free

automatic answering service 1-800-547-1512

Verify logic and
analog relationships
ataglance
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PM3212 25MHz Dual Trace Scope PM3226 15MHz Dual Trace Scope PM3500 100MHz 16 Channel
Logic Analyzer

PM3263 100MHz Microprocessor-Equipped
Scope with Digital Delay

PM3214 25MHz Delayed Time Base Scope PM3540 10MHz Logic State Analyzer PM3218 35MHz Delayed Time Base
with Alternate Time Base Display with 25MHz Dual Trace Scope Scope with Alternate Time Base Display

So make sure you've got the most innovative But what have we done for you lately? We
scope company on your side—Philips. We've been justintroduced a 100MHz logic analyzer. There isn't
around since 1891. Our first scope was built in 1936. a faster one on the market. And when there is, we'll
And with its introduction began our concept of design it, manufacture it, and stand behind it! Right
human-engineering—utilizing logical design and here in the USA! Now you know why Philips should
control placement to speed both learning and using.  be your scope company.

Over the years we've made a lot of scopes— For more information call 800-631-7172 except in Hawaii

and more electronic gear in more fields than you Alaska, and New Jersey In New Jersey call collect (201!
id imagine 529-3800, or contact Philips Test & Measuring Instruments,
couid imagi . Inc 85 McKee Drive Mahwah New Jersey 07430




PM3207 15MHz/5mV Dual Trace Scope  PM3216 35MHz Single Time Base Scope

'PM3262 100MHz Dual Trace Universal PM3265 150MHz Scope with
Scope with 3 Channel Display and 100MHz Analog Multiplier
Alternate Time Base

/ Lig "-’./
=

PM3211 15MHz Dual Trace cpe PM3234 10MHz Dual Beam Storage Scope PM3233 10MHz Dual Beam Scope

- -

Test & Measuring
Instruments Circle 29 on reader service card



Engine

ering said

these new counters
were the best values
in the industry:

We said “prove it”
They did.

You’d expect our design en-
gineers to be biased in favor of
these new counters. But when we
challenged them, they convinced
us by going back to basics:

“Faceit, in a counter, basically
two elements determine whether
or not you can get accurate
repeatable readings: the input
amplifier and the crystal
oscillator.

In these new counters we’ve
used new thick film hybrid cir-
cuits to control input amplifier
circuit characteristics and reduce

¢ instrument costs.
With these new
hybrids

we get
excellent
sensitivity,
a flat response
and, at the same
time, we have

reduced the effect of parasitics.

As a side benefit, with hybrids
the parts counts are less. This
means there are fewer compo-
nents to fail.

The new ovenized oscillator
options were designed especially

for these new counters. That
means you get better temperature
spec’s, aging rates, and better
short term stability than with
either free air crystals or TCXO’s.
Asaresult,
measure-
ment accu-
racy is
improved
o and
= __a«—am calibration
cycles can be
extended.

And because these low-power
ovens can operate from batteries,
there’s no time wasted in the cal
lab waiting for the oscillator to
warm-up. More importantly, cal
lab accuracy is preserved when
you take the instrument back to
the bench.”

The
engineers
went on
and on.

For
example,
to reduce
false
triggering

due to noise, they incorporated
stainless steel RFI shields.
They’re standard on all models.

We’re convinced. You won’t find
a better value in counters.

C tible,
JEEE-LBB of"gﬁ‘;s’e -

Fluke solved o r=_2
the problem of
putting low-cost
products on the
IEEE-488 bus
with the Model
1120A IEEE
Translator.
With it, you
can use any of
these new
counters with a
number of
other Fluke
instruments in compact, portable
IEEE-488 mini-test systems.

It’s Performance That Counts

For design engineering and
R&D, the Models 7260A and
7261A are full-feature universal
counter-timers. Both are 125 MHz
models with options to 1300 MHz.**




% [resc]
L 1

12814 UNIVENSAL COUNTER/T

-~

7261A

With the 7261A you get 10 ns

In the U.S. CALL TOLL

7250A 7260A : ¥
— resolution and a phase modulated  ;"E 800) 4260361 -
Frequency 80MHz | 125MHz| 125MHz  timebase option. This option Hawaii, and Washington, the
520 MHz | 520 My:  ©liminates time interval averag- ~ number is (206) 774-2481.)
Frequency Options - — ingerrors caused by input signal/  In Europe, contact:
1300 MHz | 1300 MH» . b h h Fluke (Holland) B.V.,

_ S 1 timebase phase coherence. P.O. Box 5053,
Sensitivity (RMS) | 50 MHz| 10mV 10mvV | 10mv The 7250A is an autoranging 5004 EB Tilburg,

- — 80 MHz counter. It's a true price/ ,}‘21‘: 3,22‘52'3{’3")5&73973

ittt At o) PR B performance leader for bench Telex: 52237. '

125 MHz = 35mV | 3B5mv and production applications.
— T Compare their performance
Period x * * features for yourself. FLUKE
Period Average x x x ®
Time Interval 100 ns 100 ns 10 ns T e e S ———— — —— ———— —— — —
Phase Modulated x | Mountlake Terrace, WA 98043

Time Base Option Yes, I'd like some proof too.
Ratio. Totalize. CEM . § B I Please arrange a demo.
- | Send 7260A/7261A Information.
Autoranging | x * I Send 7250A Information.
RFI Shield x x x | Send 1120A Translator Information.
Oven Time Base Options x x x : Name _
. - o Title
IEEE Option x x x
- l Company Mail Stop
Price $675* $850* | $995° | Address
| City State Zip

*U.S. prices only. l Phone ( )

**1300 MHz available soon.

For Technical Data circle #30 on Reader Service Card
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SHINING

examples of
CHERRY ingenuity

44

PR L

New: Lighted Thumbwheel and Push-
wheel switches that do more than just
put a little light on the subject.

Thumb a wheel or push a button.
Either way you get incandescent lighted
readout .. .plus electrical output in your
choice of dozens of codes...plus your
choice of sizes that should (and will!)
fit your every application. What sizes?
Take your pick:

T75 standard size thumbwheel. Front
mount design with from 2 to 16 posi-

tions. Measures 1.300” high with .394"
wide modules.

FURRELELT

. BEOR8E

-

4

. PBPREBEE

T20 miniature size thumbwheel. It's a
back mount design, comes in from 2 to
16 positions and measures just 1.150"
high with .500” wide modules.

T56 sub-miniature pushwheel rotary
switch. Wheel indexing is controlled by
two plungers—one above (—) and one
below (+) the lighted legend to control
up/down counting. Front mount. re-
quires no hardware to gang. Just snap
into panel cutout. Measures a small
.945" high with .300” wide modules.

Next time you need a light, turn it on
with a Cherry thumbwheel or pushwheel

A
A
A
ﬂ-.

switch. If you don’t need light, ask
Cherry, too. We'll tell you about our un-
lighted thumbwheels...leverwheels...
and pushwheels in sizes from industrial
to sub-sub-miniature. With your choice
of mountings, terminations, colors, fin-
ishes and legends. In dustproof versions,
pre-assembled gangs and more.

Get our complete catalog that tells all
about our lighted thumbwheel and push-
wheel switches...plus all the other
multi-position switch examples of
Cherry ingenuity. Just call...write...or
TWX for your free copy.

CHERRY ELECTRICAL PRODUCTS CORP. 3600 Sunset Avenue, Waukegan, IL 60085 e 312/689-7700 » TWX 912/235-1572
32 Circle 32 on reader service card
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Softech acquires
control of
UCSD Pascal

First bubble-memory
test system dellvered
to Natlonal

Honeywell to add
fiber-optic link to
process controllers

High-speed fax
introduced by Xerox
for International sales

U. S. gets lower
berth In maritime
satellite project

Electronics/August 16, 1979

Electronics newsletter

Softech Inc., a 10-year-old software technology company in Waltham,
Mass., has signed a licensing agreement with the University of California
at San Diego to take over full responsibility for UCSD Pascal, including the
right to improve the existing package, increase fees and draw up licensing
agreements with others. To handle the highly regarded implementation of
Pascal developed by the university’s Institute for Information Systems,
Softech has formed a subsidiary in San Diego, called Softech Microsys-
tems Inc. The new firm is staffed by former UCSD employees and several
people from the parent firm. This arrangement ends a six-month effort by
the university to divest itself of the Pascal project, whose successful
licensing activities were threatening the school’s tax-exempt status.

National Semiconductor Corp.’s Bubble Memory group has accepted the
initial delivery of the Xincom 5585 magnetic-memory test system [Elec-
tronics, March 15, p. 33] from Fairchild Camera and Instrument Corp.’s
Test Systems group in San Jose, Calif. Based in nearby Santa Clara, the
device manufacturer has ordered several other 5585s that are scheduled
to be delivered over the next 18 months and, a company spokesman
confirms, will be used for both characterization and production testing.
Meanwhile, Fairchild has received several other orders for the 5585.

Honeywell Inc.’s Process Control division, Fort Washington, Pa., will soon
be installing fiber-optic data-communications links between loop control-
lers and a central computer control room for one of its best-selling
process-control systems. The company’s corporate technology center in
Minneapolis, with some help from recent acquisition Spectronics Inc. of
Richardson, Texas, is completing development of the fiber-optic link for
the popular TDC-2000, a microcomputer-based chemical-process-control
system. The fiber-optic hookup, Honeywell claims, would be several times
faster than the 1-million-bit-per-second speed via coaxial cable currently
considered the fastest in the field.

Xerox Corp.’s new Telecopier 485, with a maximum transmission speed of
1 minute per page, will also enter the international facsimile market at
high speed. At the U. S. introduction earlier this month, it was learned
that Fuji Electric Co. will sell a version in Japan and that Rank Xerox Ltd.
will market one in Europe. The machine, which uses an 8-bit Toshiba
microcomputer, can skip white spaces on a paper, thereby boosting
maximum speed for a typical business letter to about 1 min. when linked
to another 485 over a telephone line. It also offers 2-, 3-, 4-, and 6-min.
speeds, achieving compatibility with Xerox’s other telecopiers and with
other facsimile machines. The 485 was developed by Fuji Xerox Co., a
joint venture, and will be made in Japan.

Some of the wind is out of the sails of the United States bid to get a say in
the running of the International Maritime Satellite Organization (Inmar-
sat) equal to its world shipping operations. The U. S., with around 30% of
world shipping, angled for a minimum 25% share in Inmarsat but netted
just 22% compared with a 15% share for Russia and 11% for Great
Britain. The organization, which involves 20 maritime nations, will spend
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some $230 million to provide global satellite communications for more
than 2,000 ships. Completion is expected sometime in the mid-1980s.

HP decides After nearly 10 years of quiet research and development on magnetic-

bubble memory technology, Hewlett-Packard Co. has even more quietly

dropped plans to manufacture the devices. In fact, the Palo Alto, Calif.,

bubble memories firm is likely to decide later this month whether it will even continue R&D
on this fast-moving technology. HP insiders indicate that high startup costs
and the availability of outside suppliers suggest a “‘buy” decision.

not to make

SIA sets sights on The Semiconductor Industry Association’s top priority for the 1980s is
promoting the availability of capital to finance research and expansion.
R&D spending But to achieve its goal will require changes in government finance, tax, and
antitrust laws, the SIA says. Two changes it will especially push to
encourage investment in high-technology companies are: letting investors
sell securities and reinvest the profits tax-free into new securities of
technology companies; and reducing the term of maximum tax credit to
three years from seven years.

Jedec committee Jedec, the Joint Electron Devices Engineering Council of the Electronic

to fix military Industries Association, hopes to bring order out of hybrid circuitry’s
present specification and qualification chaos by reviving the long-dormant

hybrid specs JC-30 committee. Plans are to rationalize supplier qualification proce-
dures, specification techniques, and qualification of parts and makers for
military applications. New JC-30 chairman G. James Estep of Hybrid
Systems Inc., Bedford, Mass., hopes to make hybrids as easy to qualify
as present day monolithic devices. At present there are no hybrid circuits
on the defense electronic supply center’s Qualified Parts List.

Now there’s One of the legion of IBM-compatible computer makers who imitate the
industry giant’s machines, Two-Pj Corp., will now also imitate the remote
IBM-compatible service techniques 1BM introduced on the new 4300. This fall, at its Santa
remote maintenance Clara, Calif., headquarters, Two-Pi is establishing a remote diagnostic
center that will receive all service calls. Users will be instructed to unplug
the console from Two-Pi’s V32 computer and substitute a modem connect-
ed to the remote center thereby allowing technicians at the center to run
diagnostic routines and pinpoint the trouble to a single board. If the bug

cannot be ironed out over the phone, a service technician will be sent.

Addenda National Semiconductor Corp., Santa Clara, Calif., plans next month to
produce sample quantities of its 64-K dynamic random-access-memory,
NMC4164, a single-supply 5-v device using a triple polysilicon structure
with 3.5-um geometries. . . . Cii-Honeywell Bull will be supplying Data-
point Corp. of San Antonio, Texas, with disk drives for computer
terminals and minicomputers. . . . . Oak Industries Inc. of Crystal Lake,
IlL., plans to invest $17 million in two Joint ventures in Taiwan to produce
materials used by its existing off-shore operations in that country. One
will produce copper foil and the other will produce laminates.
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32K ROMS.

3WEEK
DELIVERY.

That's right. The Electronic Arrays EA 8332, fully
static 4096 x 8 MOS ROM, is available in prototype

quantities within three weeks of your bit pattern approval.

User options include selection of either proposed

JEDEC pin configuration and a 450 or 350 nsec access time.

Extra circuit interfacing and buffering is
eliminated with the EA 8332. All inputs are TTL compatible,
and the three-state outputs can drive two

standard TTL loads each.

So contact EA today for 32K ROMS in three weeks.
It’s as simple as that.

Electronic Arrays. 550 East Middlefield Road,
Mountain View, CA 94043. (415) 964-4321.

ELECTRONIC
ARRAYS.

MEMORIES.
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The 8-bit AD
forunder




with MUX
four bucks.

It seemed to us that plug-
== ging analog dataintoa
microprocessor ought to

EERRREE

= B well, plugging in.
h—\r—p ¥ =1 Soweapplied ourselves

i be about as 51mple as,

with a brand new, self-

contained 8-bit A/D Con-

e ; 1 to that idea. And came up

------------ verter with 8 input chan-
nels. We named it ADCO0809. (If you can
think of something catchier, we'll listen.)

Conversion speed is 100 microseconds.
Analog input range is rail-to-rail. Needs
only a single 5V supply at 1 mA. And the
accuracy is =1 LSB.

Which is just about the whole story
except for one particularly impressive detail.
It's priced at just $3.60 apiece in lots of 100.

Nobody else can even come close to
that spec.

So next time you've got to interface
analog with a bus, just think of National. For
an A to D conversion that saves.

| National Semiconductor |
2900 Semiconductor Drive

| Santa Clara, CA 95051 M/S16250 |
Gentlemen: Plug me into all your A to D data. Send me

| the following: |

| O Literature on the ADC0808/09 plus your other data |

acquisition devices.

| O enclose $4 for the Data Acquisition Handbook. |

| Name Title |
Company

| |
Address

I Ety____itati__z_lp__”ﬁ9ﬁ |

ZNational Semiconductor
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MAX=50 {§ Max

2112689
wmm

Count up to 550 MHz or more, grab ahold of 100 Hz to 50 MH; and displays the
countdownto $69.95* Smaller size, lower count on six bright LED digits. Its accessory mini-whip
prices and professional accuracy help make CSC antenna even lets you pick up RF fields when a cable is
portable frequency counters the best in the business. inconvenient. Andit's a speed reader, with six updates

MAX-550 lets you count upto 550 MHz on your per second. All for just $69.95*
fingers! This amazing counter is as small as some PS-500is our very capable Buffered Prescaler
pocket calculators, yet offers continuous six-digit which extends the range of almost any frequency
readings from 30 KHz to 550 MHz Updated six times a counter ten times, up to 500 MHz. Its buffered 400 mv
second to speed your work. Battery powered, it's just output candrive even tired old counters reliably. And you
$149.95* Can add this extra capability for just $59.95*

MAX-100 measures down to the last Hertz from We have a full line of accessories, too, including
20 Hz to past 100 MHz, displaying the count on eightbig cables, battery charger/eliminators and more.

0.6” LED digits. It's battery operated, portable, and From audio to UHF microprocessor to radio
perfect for professional precision applications — and control, whatever your application, you can count on
just $134.95* CSC frequency counters for performance —and value—

MAX-50in its calculator-sized case lets you where it counts.

CONTINENTAL SPECIALTIES CORPORATION

70 Fulton Terr New Haven CT 06509 (203) 624-3103 TwX 710-465.1227 C ” t ”-f f d t I
OTHER OFFICES San Francisco 1415) 421-8872 TWX 910-372-7992 a O ree Or e al S
UK LTD Phone Saftron-Walden 0799-21682, TLX 817477
Canada Len Finkler Ltd . Ontano - - -

Smarter tools for testing and design.

* Suggested U.S resale Available at selected Iocal distnbutors Prices, specifications subject to change without notice © Copyright 1979 Continental Specialties Corporation
Circle 38 on reader service card See us at Wescon 79 at booths number 1004-1006
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Significant developments in technology and business

Elliptical antenna
for ground stations
fights off noise

by James B. Brinton, Boston bureau manager

Off-center feed in oval dish
keeps beam narrow and
sidelobes low, even when
site is a city roof

For fear of terrestrial interference
from radar, microwave communica-
tions, and some broadcast services,
the antennas of satellite ground
stations have historically been sited
in the sticks and in the pits. They are
commonly 20 or more miles from
cities and below the line of sight, in
deep valleys or old rock quarries or
other man-made holes.

Now GTE International Systems
Corp., Waltham, Mass., thinks it has
a better way. At Telecom '79, open-
ing in Geneva, Switzerland, on Sept.
20, it is unveiling a new ground
station antenna so immune to
ground-based interference that it
could operate from urban rooftops
[Electronics, Aug. 2, p. 35].

Gregorian feed. The keys are a
narrow beam, low sensitivity to
interference from outside the
beam—called low sidelobes—and
strategically placed microwave ab-
sorbing material. In a break with
tradition, the new antenna has its
feed not in the center but offset to
the side of a not-quite-circular
reflector. Because this Gregorian
feed, as it is called, is out of the way
of the beam, terrestrial interference
cannot bounce off it into the dish
and degrade the signal. Nor will
outgoing signals bounce off the feed
and broaden the beam. Similar
antennas are used by the military.

The resulting system has a very
narrow beam—only about half a
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degree wide at its —3-decibel
points—and very low sidelobes. Ac-
cording to antenna program director,
Paul J. Nordquist, the antenna’s
sidelobes are at least 10 dB lower
than those of conventional dishes
and this means 10 dB more rejection
of off-axis interference.

Silenced. As for the microwave-
absorbing material, it covers the rim
of the reflector and parts of the feed.
Any fugitive energy that somehow
finds its way into the antenna’s *‘op-
tics” will usually be absorbed in-

SANA

A

- -

v

f
)

-

stead of adding noise to the signal.

The dish is not the customary
circular parabola but an elliptical
one. As such, it will cost somewhat
more to produce, as also will the
offset feed. Nordquist nevertheless
figures the antenna will be a bargain
because of the money it will save in
siting. For instance, eliminating 20-
odd miles of land line between
ground station and city would more
than compensate for the slightly
higher cost of the antenna.

In addition, because the feed

Gregorian. Developed by GTE for satellite ground stations, elliptical antenna, shown in
model, is electrically equivalent to 7.6-meter-diameter circular paraboloid for 4-6 GHz band.

39



Electronics review

structure and the transmitting and
receiving electronics are near ground
level, the new system should be
easier, safer, and less expensive to
service. Finally, the antenna’s nar-
row beam promises a future payoff;
it could make possible closer spacing
of communications satellites. Some
of these even now are only 4° to 5°
apart in synchronous orbit. But with
the pencil beam and low sidelobes of
the new antenna, there would be far
less chance of illuminating more
than one satellite. Also, sometime in
the future, Nordquist figures, it

might be possible to squeeze satel-
lites as close together as 2° to 2.5°.

GTE plans to have a working
model of the antenna in Geneva. It
offers no pricing figures, saying the
unit will be sold as part of a ground
station system.

According to Nordquist, the hot-
test market for the new antenna
should undoubtedly be in the United
States. “Not only is there more
interference here,” he says, “but
satellites are spaced more closely
over the western hemisphere than
elsewhere.”

Software

IBM offers menu-like language
to unsophisticated business users

Easing the task of communicating
with computers, International Busi-
ness Machines Corp. is quietly
promoting a language it calls QBE,
for query by example. It requires
minimal programming skills, yet it
permits unsophisticated commercial
system users to extract, manipulate,
and update information in a System
370, 303X, or 4300 mainframe, or
any computer that runs IBM’s Vir-

tual Memory operating system.

To query the computer for data
QBE does not require sentences
constructed in a special syntax, as do
most high-level languages. Rather,
the user works from data on a cath-
ode-ray-tube display. Basically the
display is in the form of a table with
the column heads specifying the
classes of information and the rows
containing the data.

EMP|NAME | SALARY | MGR | DEPT
| STATIONERY

[P.—RTV|>10000 |

STORED DATA

SMITH <

OUTPUT SCREEN

EMP | NAME ~{SALARY |MGR OEPT

INPUT SCREEN “THONES 8000 —SMITH HOUSEHOLO
ANDERSON | 6000  (MURPHY._|TOY

MORGAN 140000 | LEE TOSMETICS

ALEWIS 12000  |LONG STATIONERY
NELSON 6000 [MURPHY [TOY

HOFFMAN [160D0 |MORGAN [COSMETICS

LONG 7000 |MORGAN | COSMETICS

MURPHY | 800 |SMITH HOUSEHOLO

EMP| NAME _—4{SMITH> (12000 |HOFFMAN|STATIONERY
——fm : HENRY 9000 IsmITH  |TOY

Sample. QBE user begins with an input table, top left, that consists of column headings for
the data in the computer. By filling in a command like P. and constants like > 10000 and
Stationery, the user calls up an output table, bottom left, culled from the stored data. It lists

the names of those in the stationery department
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earning more than $10,000 yearly.

The user still must learn a list of
commands ranging from single let-
ters and symbols to one-word
instructions. The software package
rents for $325 a month. IBM hopes
its simplicity will attract the busi-
ness-office market that many see as
the next important beachhead in the
spread of computers.

Visualizing. The typical office
worker should find the table format
a great boon in working with the
computer, says Michael Bushell,
product administrator for QBE at
IBM’s Data Processing division in
White Plains, N. Y. “It allows me to
visualize better what I’m trying to
do: by actually seeing the column
headings of the data, I can much
more easily put together a query.”

There are tradeoffs. Like other
menu approaches, QBE offers the
user a range of possibilities, but ease
of use takes precedence over flexibil-
ity and precision, observes Eugene 1.
Lowenthal, vice president and direc-
tor of advanced product design for
the Dallas software house, MRI
Systems Corp.

When the user types in a column
name, what appears is a skeleton
table, showing only the column
headings. By typing P. and moving it
by cursor into the appropriate
column, say “Name,” as shown in
the figure, the user can obtain a list
of employee names. The symbol RTV
is what is called the example
element; it need not be an actual
name.

In the illustrated query, the user
asks for a list of employees in the
stationery department earning more
than $10,000. This is done by
entering actual data values, 10000
and “‘stationery” —or what 1BM calls
constant elements, in the *“Salary”
and “Dept.” columns. The result is a
display of the simple table shown at
the bottom of the figure.

To print out salaries as well, a P.
would be typed before the constant
element entered in the salary col-
umn. The program does contain
safeguards against unauthorized ac-
cess—a user may be barred from
just the “Salary” column, for exam-
ple, and not even get the simple table
shown at the bottom left.
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“l think the guys in research
[1BM’s Watson Laboratories in
Yorktown Heights, N.Y., where
QBE originated] have made a real
breakthrough in the way the lan-
guage allows the user access to
multiple tables with a single simple
query,” Bushell says. It depends on a
common example clement that can
link columns in two or more tables.

QBE also lets the user specify
ranges of data to be considered and
to perform grouping operations, in-
sertions, deletions, and so on. It also
can do simple arithmetical opcra-
tions, such as figuring out avcrages
or percentage increases, and it lets

the user create new tables.

However, the range of possible
data manipulations is not as great as
with a formal high-level language,
points out MRI's Lowenthal. “You
can only go so far with a simple
structure,” he says. A high-level
language more precisely expresses
complex querics.

Bushell says there is room in QBE
for 1BM to add more commands to
get more functions. IBM belicves the
language is powerful cnough for the
typical office environment. For more
complex tasks, there are, as Lowen-
thal points out, morec complex
languages. -Benjamin A. Mason

Industrlal_

OCR unit for factory use deciphers
fainter-than-usual figures and letters

Optical character-recognition sys-
tems do well reading print off high-
contrast surfaces like white paper.
But how about reading alphanumer-
ic characters having much lower
contrast because they have becen
stamped, etched, or embossed on
metal, plastic, ceramic, or rubber?

Unquestionably, that is a hard job.
Seemingly, it can be handled at pres-
ent only by a new system being put
on the market by DataCopy Corp., a
small, six-year-old Palo Alto, Calif.,
design house specializing in electron-
ic cameras. Called the System 200
Factory Data Entry System, it is the
brainchild of DataCopy president
Armin Miller.

Miller believes his system will be a
boon to many industrial applications
involving inventory control, inspec-
tion, and manufacturing. Moreover,
he points out, it could advance the
use of industrial robots. They could
read their coded instructions off the
very parts they were assembling.
From a stamped metal surface, for
example, the unit would read char-
acters despite pits, mars, dents,
protrusions, and gall marks.

Under test. One unit that identi-
fies part numbers on nuclear fuel
rods is already being tested. Another
is being bought by an auto maker to
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read stamped labels on car bodics.

*“It appears that no other nuclear
organization has found another sup-
plier to identify rods for them,” says
James Thornton, manager of test,
fabrication, and assembly at West-
inghouse Hanford Co., a Westing-
house Electric Co. subsidiary that
manages the Hanford, Wash., engi-
neering devclopment laboratory for
the U.S. Department of Energy.
“We might put it together for other
organizations,” he says, calling the
unit “‘quite reliable.” Used to identi-
fy each of 50,000 fissionable rods, it
reads six stamped or laser-etched
characters.

Camera. DataCopy has added two
important design elements to a stan-
dard OCR system to yield the
unusual capabilities. One is centered
around a solid-state camera and illu-
minating incandescent lamp. The
camera, either hand-held or
mounted on a work station, contains
a vertical array of 512 self-scanning
linear photodiodes on |-mil centers.
The array, which operates at a 312-
kilohertz clock rate, is made by Reti-
con Inc., Sunnyvale, Calif., and hori-
zontally scans the characters.

The second element is an image-
processing system depending on cir-
cuitry and software that feeds a

conventional OCR subsystem made
by Dest Data Corp., also of Sunny-
vale. Both these units and the
camera act as peripheral devices to a
Texas Instruments TMS 9900 16-bit
processor running the system.

The image processer ‘‘cleans up”
the characters scanned by the cam-
era. It does so by performing a 12:1
data compression on the 512-by-512-
bit camera field, converting each 4-
by-3-bit section into a single bit.
Normally, if 6 bits or more are dark,
the compressed bit isa 1 and appears
as a dark space on the image; if
fewer than 6 bits, it is a 0 (white).
The processor transmits the com-
pressed image at 625 kHz to the
recognition logic, which smoothes
the image by comparing it with data
stored in read-only memory, accord-
ing to DataCopy engineer Melvin
Herman.

Working it out. If one of the char-
acters is indistinct, the processor will
adjust the threshold —the number of
bits out of 12 to make a dark 1 —up
or down depending on whether it
senses that a lighter or darker image
will clarify the character. If that
does not work, the processor will
adjust the threshold of the video
signal the opposite way to see if that
helps. The action is automatic and
quick, Herman notes.

Actually, it is not that quick,
which does not matter for this
system. “In a factory environment,
serial numbers are short, and you
have two or three seconds to process
them,” says Miller. “That’s a lot of
time to process the image.”

The result is a system—its elec-
tronics package is 1072 inches high
and fits in a standard 19-in.-wide
rack —that can read up to 100 char-
acters per second with a rejection
rate of less than | in 10,000 charac-
ters. Both the camera image and the
OCR image can be displayed on a
cathode-ray-tube terminal for visual
checking, and the digital output can
be converted into ASCIl code for
computer processing.

Three 2708 1-K-by-8-bit program-
mable ROMs hold a particular char-
acter font like OCR-A Alphanumer-
ic or Farrington 7B, but the system
could handle multiple fonts, Herman
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says. Moreover, “you can read new
fonts in with the camera,” Miller
adds. The first unit in a system
customized for a particular applica-
tion will cost $140,000; the rest,
under $15,000. -William F. Arnold

Microprocessors

AMD planning a
16-bit ECL chip

Large-scale integration of cmitter-
coupled logic and 16-bit micropro-
cessors each reflect the state of the
semiconductor fabricating art. Now
Advanced Micro Devices Inc. is
combining the two in order to
produce the first full-blown 16-bit
ECL microprocessor.

Dubbed the Am29116, the new
part is intended primarily for use as
a peripheral-equipment or communi-
cations controller. It complements
the Sunnyvale, Calif., firm’s popular
2900 family of 4-bit-slice micropro-

cessors, although it is not a bit-slice
part itself. It is not yet in silicon, but
a sneak preview will be given at next
month’s Wescon show in a paper
written by William J. Harmon,
manager of bipolar microprocessor
systems and applications, and appli-
cations engineer Warren K. Miller.

The 29116 does almost everything
a general-purpose microprocessor
does except the addressing. Because
it is intended to operate with the
microprogrammed bit-slice parts,
the addressing is left to a separate
microprogram-sequencer chip. But
whatever flexibility this approach
may compromise is balanced by the
chip’s compactness and the speed
inherent in ECL.

Dozen. The new microprocessor
will have 16-bit data paths and
combines 32 registers, the arithmetic
and logic unit, input/output control
and other data-manipulation ele-
ments that would otherwise take at
least a dozen chips to implement,
observers note. What’s more, operat-
ing at a clock rate of 100 nanosec-

onds—some 20% faster than the
2901 processor slice—it will proba-
bly outperform those chips.

In addition, the 29116 has 11
types of instructions in its powerful
instruction set, including commands
like prioritize and generate cyclic-
redundancy-check digits. Up to now,
such operations have required sev-
eral lines of microcode and thus
several cycles to execute, but the
29116 can execute the prioritize
instruction in one cycle.

A 16-bit barrel shifter enables the
part to perform rotate, rotate-and-
merge, and rotate-and-compare in-
structions in a single cycle as well.
Furthermore, the 29116 can execute
so-called immediate instructions that
other 2900 parts cannot.

The trick apparently will be to
cram all these capabilities onto an
ECL chip without running into over-
heating caused by ECL’s relatively
high power dissipation. Company
sources indicate that this will be
achieved by running the gates at less
than the voltages traditionally used
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Chip to come. Sixteen-bit ECL microprocessor
logic unit, 32 words of RAM for registers, and bar
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planned by AMD for production in third quarter of 1980 will include complete arithmetic and
rel shifter. Most instructions will be executed in a single 100-ns clock cycle.
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Washington, Oregon

SHOWALTER INSTRUMENTS, INC.

1521 130th N.E.

Bellevue WA 98005
206/455-4922

Send me information on
Bell Current Sensors. My
business card is attached.

Interested in
current-sensing? -

| |

i

NC, SC, Tenn, Ala, Ga, Miss, Fla
SCIENTIFIC DEVICES, SE, INC.
806 Twenty-Sixth St.

Orlando FL 32805

305/841-8180

Send me information on

Bell Current Sensors. My
business card is attached.

wr

Ohio, Mich, Ky, WV, West Penn
WKM ASSOCIATES, INC.

7913 S. Suburban Rd.

Dayton OH 45459

513/434-7500

Send me information on

Bell Current Sensors. My
business card is attached.

Gontact the Bell rep
nearest you.*

He can give you complete technical information on the broad line of
non-contact Bell sensors. The Bell line comprises apparatus for such
applications as monitoring and control of dc motor circuits, dc power supply
overload-sensing, interfacing to uP's and other LSI circuits, monitoring of
battery load and charge circuits, and many others. All units provide complete
isolation from the bus. The line ranges from handy clamp-on probes for use
with your multimeter or voltmeter to a full current meter system.

' Use the handy coupon to contact your Bell

- rep forinformation and technical assistance
in the utilization of Bell sensors in your par-
ticular project. Or phone or write him or the

company.

Canada

ALLAN CRAWFORD ASSOCIATES |

6503 Northam Drive
Mississauga, Ont. L4V 1J2
416/678-1500

Send me information on
Bell Current Sensors. My
business card is attached.

|

Subsidiary. |

Magnetics & Electronics. Inc y i/

g
-

- . < - -

La, Okla, Tex (less El Paso)
CAREY-WOLF & ASSOCIATES
P O Box 12425

Ft. Worth TX 76116
817/461-7333

Send me information on

Bell Current Sensors. My
business card is attached.

6120 Hanging Moss Rd. Orlando, FL 32807
Phone 305/678-6300 TWX:810-853-3115

]

NY City, Northern NJ

CANE TECHNICAL SALES, INC.
2 Corporate Park Dr.

White Plains NY 10604
914/694-9240

Send me information on

Bell Current Sensors. My
business card is attached.

CIRCLE yUMBER 43
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Del, Md, Va, Southern NJ,
Eastern Penn, Wash DC
TYLER GRIFFIN COMPANY
46 Darby Rd, Paoli PA 19301
215/644-7710

Send me information on
Bell Current Sensors. My
business card is attached.

e ——

Ind, lil, Minn, Wisc
SECTOR ENG. SALES, INC.
770 N. Church Rd.

Elmbhurst IL 60126
312/530-7850

Send me information on
Bell Current Sensors. My
business card is attached.

Mo, Kan, Neb, Southern HI
RAMSEY ASSOCIATES
1901 Congressional Dr.

St. Louis MO 63141
314/569-1406

Send me information on
Bell Current Sensors. My
business card is attached.

— s e e e T W

Conn, Mass, RI, Vt, Me, NH
MCBAR ASSOCIATES, INC.
195 West St.

Waltham MA 02154
617/890-0233

Send me information on
Bell Current Sensors. My
business card is attached.

— e

— -

Northern California
ALPHA-TECH ASSOCIATES
999 Commercial St.

Palo Alto CA 94303
415'494-8717

Send me information on
Bell Current Sensors. My
business card is attached.

T W T e e e ey

Ariz, Las Vegas, South Cal
PAUL NURCHES COMPANY
2365 E. Foothill Bivd.
Pasadena CA 91107
213/796-5844

Send me information on
Bell Current Sensors. My
business card is attached.

. —l e a— o~ —-—

———"

NM, Colo, Idaho, Utah, Wyo,
Western Neb, El Paso
GORDON MOSS ELECT,, INC.
2231 Federal Blvd.

Denver CO 80211 303/455-7205
Send me information on

Bell Current Sensors. My
business card is attached.

—— . —— A e

Upstate New York
LABTRONICS, INC.

2209 Teall Ave.

Syracuse NY 13206
315454-9314

Send me information on
Bell Current Sensors. My
business card is attached.
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by ECL circuits, resulting in a dissi-
pation of 1.1 watts per package.

Faster operation. Using lower
voltages will result in a speed penal-
ty, but it still gives AMD faster oper-
ation than it would have achieved
with the next fastest logic family,
Schottky TTL, which is used in the
4-bit-slice family.

Although he will not discuss
details of the tradeoffs, Harmon says
the company “elected to go for high-
er density and function,” rather than
for maximum speed. The payoff
comes from the completeness of the

29116. “We don’t have to pay the
additional speed penalty bit-slice
processors do because we don’t have
to send the data between chips. We
get a single input and produce a
single output in one cycle.”

Samples of the part will not be
available until the middle of next
year, so the company is reluctant to
discuss details of the chip’s fabrica-
tion. But it is expected that it will be
built using a new oxide-isolated
bipolar process. AMD is planning to
produce the 29116 in the third quar-
ter of 1980. -Anthony Durniak

Consumer

Canadians to wire diversity of services
into homes over coaxial cable

When lda Cates became the first
woman telephone operator in Cana-
da’s Manitoba province in 1882, she
provided her several score of *‘cus-
tomers” with a wide range of infor-
mation. Weather reports, hockey
scores, medical advice, recipes, and
fire alarm reporting were said to be
among her specialties. Now, almost
100 years later, Manitoba Telephone
is setting up Project Ida to provide
50 homes in rural South Headingley
in the wide open spaces of Canada’s
wheat belt with electronic services
that would make Ida proud.

Signals. A coaxial cable hookup to
the telephone company’s central
office will be the link that allows
more experimental services to be
furnished to the home and more
devices in the home to send signals
out on the network than is possible
with any other existing system. For
example, video text information—
everything from stock market re-
ports to video games —may be called
up at the touch of a button.

What is more, the lucky 50 homes
will be wired to receive closed-circuit
television, movies, and stereo music.
Their water, gas, and electric meters
will be automatically read, and the
information fed directly to the utili-
ties for billing. Fire, police, and
medical center links will be also
available.
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In contrast, the Qube system
recently installed in Columbus,
Ohio, is really a multichannel cable-
television operation and has only a
keypad link to just some of the
households hooked to the system.
According to project manager Den-
nis McCaffrey, Ida will ultimately
allow a similar direct subscriber
response to television queries but
“not on day one.”

More than 20 different suppliers
of services will be hooked up to the
system, McCaffrey says. Manitoba
Telephone will only provide the elec-
tronic highway. This is critical to the
experiment’s success, he notes, be-
cause, “if a host of services can be
carried over one electronic high-
way—in this case the coaxial ca-
ble—the revenue from each helps to
pay for the cost of the network.”
This is most important in rural areas
where the cost of individual tele-
phone-alone installations is high.

State of the art. Unlike some other
tests of the “home of the future”
that have been announced, the
connections are being made without
use of the broad bandwidth capabili-
ties of fiber optics. It turns out that
high-grade coaxial cable both is
cost-effective and has more than
adequate bandwidth for the purpose.
In fact, while state-of-the-art equip-
ment is being used throughout the

installation, no exotic developments
have had to be included.

All that needs to be done, says
McCaffrey, is to provide a terminal
in each home. A multidrop system
connects the terminal to each com-
munication device in the house, be it
television or smoke detector. Trans-
ducers on each device generate or
receive the analog or digital signals
that travel along the full-duplex
coaxial line. Adding these transduc-
ers should pose little problem, says
McCaffrey. They will be commercial
items such as digital encoders and
voltage-to-frequency converters.

Fiber optics is not being ignored .
by the Manitoba Telephone people,
however, and Project Elie, a “farm
of the future” experiment using a
fiber network, will start up in 1981
in the town of Elie in Manitoba.
Project Ida will start in January
1980 and will be carefully compared
with Elie as to costs and social bene-
fit. Manitoba Telephone hopes that
the results of the study will point the
way to improved, more cost-effective
communications services for its geo-
graphically dispersed rural custom-
ers. -Harvey J. Hindin

Solid state

Tl readies
2L peripherals

Within the next few months, Texas
Instruments Inc. plans to begin
supplying samples of four new
microprocessor peripheral chips fab-
ricated in integrated injection logic.

The new I2L peripheral chips will
be the first to be offered for use with
the I2L version of the Dallas compa-
ny’s 9900 16-bit microprocessor—
the SBP9900A, which was intro-
duced in March 1978. These chips
are expected to find widespread use
in military systems built around the
9900A, the fastest 16-bit part avail-
able to the military. They replace
from 20 to 40 TTL packages with one
1’L chip, says Jerry Samsen, a T!
applications merchandising official
in Houston.

Developed by TI’s Digital Circuits
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And now

We're doing it again. We shook up the
industry when we developed and
introduced our monolithic video speed
A/ D converters. Now, because of
increased sales and production capa-
bilities, we're able to slash the price

of our 6-bit device, TDC-1014J to only
$93 (in 100s).

Because of its exceptional accu-
racy, no sample and hold requirement,
a 33nsec conversion time, and power
needs of only 750mW, the TDC-1014J

6-bit, 33nsec
A/D converter

onlyﬂeﬁ$93

has become popular in many video
speed applications.

This new low price will also make
it interesting to designers who have
been using 4- or 5-bit converters but
have longed for higher resolution.

TRW LS| Products

P.O.Box 1125
Redondo Beach, CA 90278

An Electronic Components Division of TRW Inc

Please send data on the new TDC-1014J 6-bit monolithic video A/D converter.

Let us show you how you can go
digital...economically. Available from
stock from Hamilton /Avnet. Forimme-
diate information cail (213) 535-1831,
or send coupon. TRW keeps you
ahead in digital signal processing.
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division in Houston, the new periph-
erals—designated SBP9960, -61,
-64, and -65—will be programmable
devices to handle input/output con-
trol, timing and interrupt (two
chips), and memory-mapped inter-
facing with system peripheral de-
vices like printers. Each of the new
chips will be fabricated using a stan-
dard array of 1,300 gates on a
28,000-square-mil die.

By using the gate-array approach,
T1 expects to reduce production costs
and save on design time for extra 1’L
peripheral devices to be added later,
because the first seven diffusion
mask steps will be identical on all
devices built with TI’s oxide-sepa-
rated 1%L gate-array process technol-
ogy. Differentation among the de-
vices does not come until the final
four mask steps, which define the
metal gate interconnections, Samsen
explains.

A number of other manufacturers,
including Signetics, Motorola, and
Fairchild, have previously supplied
gate-array devices in bipolar tech-
nologies such as 12L, TTL, and emit-
ter-coupled logic that are aimed at
commercial, rather than military,
markets [Electronics, April 27, 1978,
p. 84]. But TI officials are keeping
mum about any commercial plans
for their 12L gate array. Initial appli-
cations for devices built with the
array will come in military systems,
where the overwhelming majority of
SBP9900A microprocessors are now
used, they say.

Three more. In addition to the
four new peripherals that are ex-
pected in production-level quantities
by the first quarter next year, T1 has
defined specific functions for three
additional peripheral chips to be
built with the gate array, says Don
Walker, manager of TI’s military
products department in Dallas.
These chips are not expected to be
available in sample quantities before
mid-1980, however.

Besides saving board space and
weight, which is particularly impor-
tant in many military applications,
Walker says designers using T1’s new
2L peripherals will be able to reduce
system power requirements by as
much as 30%, in many cases,

46

News briefs

Amdahl beats IBM to the punch, while Itel reels

Expectation of new large-scale computers to come from International Busi-
ness Machines Corp. is causing customers to hesitate in placing orders for
current IBM or plug-compatible models (see related story p. 90). But Amdahl
Corp., even as it considers merging with peripherals maker Memorex Corp.,
has apparently decided not to wait for IBM.

The Sunnyvale, Calif., firm has unveiled new 470 V/7A computers aimed
directly at IBM’s current top-of-the-line 3033. Claimed to outperform the
3033, the Amdahl unit with four megabytes of memory and 12 input/output
channels is priced at $2.45 million—some 27% under IBM’s 3033 price. The
biggest 470 V/7A, with 16 megabytes of memory and 16 channels, is priced
at $3.44 million.

Meanwhile, Itel Corp., San Francisco, paying dearly for underestimating
IBM in the plug-compatible market, now says it will lose $60 million during its
second quarter instead of the approximately $10 million it first reported
[Electronics, July 5, p. 54).

Pay TV eyed for satellite to home

Comsat Corp. says it is talking with hardware and programming suppliers
about providing subscription TV service via satellite over several channels
directly to the home. The programs would be broadcast to small antennas on
the subscriber’s roof top. *'The technology for such a system already exists
and we are investigating the business potential,”” says Joseph V. Charyk,
president and chief executive officer of Comsat in Washington, D. C. The new
service could be introduced by 1983, he says.

Satellite TV service to the home is being tested experimentally in Japan.
Canada and the United States have already run experiments and Comsat
has conducted demonstrations using Canada’s CTS satellite and a Comsat-
developed small antenna.

X rays could focus on densest ICs

An IBM research scientist has devised an X-ray tube for the microscopic
study of living cells that might also be used to expose submicrometer
features of integrated circuits. It produces soft X rays, with a wavelength of
10 to 100 angstroms, exposing a picture of a live cell on an X-ray resist in
100 nanoseconds. Invented by Richard A. McCorkle at IBM's Thomas J.
Watson Research Center, Yorktown Heights, N. Y., the tube works by creat-
ing a hot, dense plasma of carbon ions and electrons through which an
electron-beam passes, causing X rays to be emitted by the carbon ions.
Because the electron beam has a diameter of less than 100 micrometers as it
reacts with the plasma, X rays are emitted from a very small region, which is
desirable for high resolution.

Microdata finally lands a suitor

After several months of negotiations with some half-dozen companies,
Microdata Corp. has reached an agreement to be acquired by McDonnell
Douglas Corp. The Irvine, Calif. maker of minicomputer-based small business
systems is waiting for the St. Louis aerospace company's board to approve
the move and begin a tender offer of $32 in cash for each share of Microdata
stock. It is expected that Microdata’s operation will complement McDonnell
Douglas Automation Co.’s computer services operation.

Penril acquires Ambac line

Penril Corp., Rockville, Md., continues to expand as a data-communications
equipment maker with the $2.3 million acquisition of the Tele-Dynamics
division product line of Ambac Industries Inc., Fort Washington, Pa. Products
in the line, which has annual revenues of about $2 million, include a series of
1200- to 4800-bit-per-second synchronous and asynchronous modems for
private-line and switched networks. Penril’s revenues for its fiscal year ending
July 31 reached an estimated $22 million, according to the company.
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SCIENCE.“SCOPE

The first close-up pictures of Saturn and its rings will be taken when NASA's

Pioneer 11 spacecraft makes an historic swing by the planet September 1. The
spacecraft, launched in April 1973, previously visited Jupiter in December 1974.
Pioneer 11 carries two instruments built by the Santa Barbara Research Center, a
Hughes subsidiary. One, an imaging photopolarimeter, will take about 100 high-
quality pictures. It has been used to help guide the spacecraft ever since the
mission was extended past Jupiter and the regular navigation sensors no longer
pointed at the correct stars. The other device, an infrared radiometer, will
take heat pictures of Saturn and study the chemical make-up of its atmosphere.

An exotic chip that would alert a pilot when he has been detected by enemy radar

promises to open a new arena in modern electronic warfare. The unique wafer,
called an integrated optic spectrum analyzer (I0SA), would allow a pilot to
prepare for a dogfight, turn on jamming equipment, or take any other appropriate
action. The device works by having a surface acoustic wave device convert pro-
cessed radar signals into sound waves. These sound waves interact with light
from a tiny solid-state laser and cause the beam to bend toward a detector array
of charge-coupled devices. The amount of deflection indicates the frequency of
the radar signal. The IOSA is being developed by Hughes for the U.S. Air Force.

The F-18A Hornet will be the first tactical aircraft with a radar that can make

high-resolution radar pictures of the ground. The Hughes AN/APG-65 radar
creates sharp real-time imagery from standoff distances in all kinds of weather.
A pilot uses the imagery to navigate, select and designate tactical targets, and
deliver weapons. This mode employs the technique of Doppler beam sharpening,
which separates closely spaced ground points by filtering small frequency
differences in radar returns.

The equipment that actually prepares the imagery is a programmable signal
processor. Ihis high-speed, special-purpose digital computer processes and
stores the large amount of data required to produce a high-resolution map. The
pilot commands the radar to expand a portion of the imagery for closer study.
The radar, developed under contract to McDonnell Douglas, made its first flight
aboard the new U.S. Navy and Marine Hornet in June.

Hughes Research Laboratories needs scientists for a whole spectrum of long-term

sophisticated experiments. Advanced research programs include three-dimensional
microelectronics, digital picture processing, space optics, optical materials,
fiber optics, integrated optics, solid-state devices, and high-voltage solar
arrays. Send your resume to: Professional Staffing, Dept. SE, Hughes Research
Laboratories, 3011 Malibu Canyon Road, Malibu, CA 90265.

The day when satellites will broadcast television directly into the home has
drawn closer with the development of a receiver that can be mass produced at low
cost. The unit, delivered by Hughes to NASA's Goddard Space Flight Center, is
used with an antenna and amplifier to tune in TV signals from any particular
transponder of a broadcast satellite. It serves as a prototype for inexpensive
models to be developed in the next decade. Rooftop terminals are expected to
become commonplace in many countries by the mid-1980s.

Creating a new world with electronics

HUGHES AIRCRAFT COMPANY
CULVER CITY,CALIFORNIA 90230
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compared to a TTL implementation.
In addition, he notes, I’L devices are
believed to be €ven more radiation-
tolerant than 1L devices. Besides
the speed advantages and wider
temperature range, improved radja-
tion tolerance and reliability have
been the primary advantages enab-
ing bipolar parts to win military
design-ins over their otherwise more
cost-effective Mos competition.

By moving to provide 121 peripher-
al support for the 9900A, Ti may be
positioning itself to take advantage
of a “major change” coming in milj-
tary system design technology,
Walker indicates. “Most military
Systems for the last 10 years have
been designed using standard TT_
technology,” he notes, “But in the
next three years, | think we’ll see a
big shift to the next generation of
military systems.” The bipolar tech-
nologies of 121, and Schottky TTL are
both currently in the running for

honors as the military technology of
choice, he says.

-@lltary

-Wesley R. Iversen

Marines order
Litton terminals

The U.S. Marine Corps has given
the go-ahead to Litton Industries
Inc. for full-scale development of a

TE————

— ._-‘_ﬁ__—-—-—*____‘___—ﬁ_,l

3 Honeyweli develops heat-pump controller

Communicator. Book-sized terminal gis-
plays alphanumerics and graphics on LEDs.
hand-held communications termina|
with a light-emitting-diode display.
Destined for tactical use in the field,
54 displays will be built under a two.
year, $6.5 million contract from the
Naval Electronic Systems Command
to Litton’s Data Systems division,
Van Nuys, Calif. Over the last few
years, Litton hag received $1.25
million for development of feasibil-
ity model and nine test models of the
3.7-pound digital termina] [Electron-
ics, Nov. 11, 1976, p. 29].
Production. Referred to as digital
communications terminals, the units
will be delivered over the next |8
months for ﬁeld-performance and
reliability tests. Litton says current
long-range plans envision production
of approximately 3,500 units for the

monitor temper-

- It then makes

ontained in memory. In contrast.
itor just one parameter,

ontroller is that jt saves wear and
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INTRODUCES

SCOUT NAKED MINI 4/04:

THE OEM PROBLEM

IS SOLVED.




SERVICEABILITY PROBLEMS. . .. . SOLVED!
PACKAGING PROBLEMS . ........SOLVED!
COST PROBLEMS ...............SOLVED!

ISOLITE™ TEST:
A BRIGHT NEW IDEA
IN SERVICEABILITY.

Computer maintainability
has always been one of the
biggest headaches for the
OEM —not to mention the end user.

Because there's no such thing as a minor
malfunction. When you're down, you're down.
And you stay down until some expensive,
time-consuming trial-and-error procedures get
you back up again.

But the SCOUT NAKED MINI 4/04 solves
that problem with its unique new ISOLITE self-
test feature.

When SCOUT is turned on—or when your
program commands it— the ISOLITE circuit
automatically checks the status of each logic

board. As each board is
tested, a small LED (Light
Emitting Diode) attached
to the board's edge comes
on.In a few seconds, if the
board passes, its LED goes
out. If the board fails, its LED remains on to
indicate a failure —which makes it easy for an
OEM or end user to quickly find and replace
the faulty board.

The user can add test programs for his own
special devices attached to our I/0 controller.
And since every function is totally contained on
a separate board, it is easy to isolate failures.

Serviceability, in short, is unequalled. And
it's not only a tremendous maintenance advan-
tage for the OEM, but it's a truly unique advan-
tage for the end user.

ITS NOT HOW SMALL YOU MAKE IT.
IT"S HOW YOU MAKE IT SMALL.
Usually, when the package gets smaller,
so does the performance. For the OEM with
big ideas and no place to put them, this means
making a compromise on computer capability.
But all small packages are not equal, as the

SCOUT NAKED MINI 4/04 demonstrates.

The form factor, to be sure, is rather remark-
able. All boards are a mere 6.25" x 8.3"

But still more remarkable is the extraor-
dinary performance produced by a machine
this size.

The SCOUT NAKED MINI 4/04 CPU archi-



jecture is fully compatible with other NAKED
MINI 4 family members. SCOUT provides
multiply/divide instructions, a real-time clock,
bower-fail and auto-restart as standard fea-
ures. Floating point instructions are available
as an optional feature.

What's more, SCOUT is word or byte
addressable — with direct addressing of 128K
bytes — and fully supports multiple DMA and
interrupt devices.

SCOUT's supporting system and function
boards add up to make SCOUT a versatile
performer.

Your choices include: A RAM memory with
up to 128K bytes. A RAM/EPROM memory. A
remote console. A 16-channel analog-to-digital
converter. An 8-channel relay output module.
A parallel 16-bit I/0 controller. A serial 1/0
controller. An extender card (to permit system
pxpansion). Plus a prototype module and, last
but not least, two +5V power supplies and
card cages.

Obviously, a minicomputer that gives you
the flexibility to configure so many ways is a
Jot more than just a hot-shot new computer.
It's a computer system.

Predictably so, because ComputerAuto-
mation has always been the place the pros

go for systems-oriented minicomputers.

So from the word go, SCOUT gives you
everything you need to succeed. In terms of
size. In terms of 16-bit computer power. And
because it's a complete system.

SO MUCH SOFTWARE, SO SOON?

Sure. Because SCOUT is a compatible
member of the NAKED MINI 4 family.

For openers, there's our Real-Time Exec-
utive (RTX). It's precisely what you need for
building your own real-time applications.

Also, SCOUT will execute any Fortran 1V
program you've compiled on another NAKED
MINI 4 development system.

Then there's our special INTRACOMM™
communications package to make computer-
to-computer communication between NAKED
MINI-based systems a snap. You can commu-
nicate data, or you can down-line load applica-
tion programs to a remotely-located SCOUT.

For program development, there's OMEGA
4, our general-purpose, memory-based assem-
bly language development system that runs
on SCOUT.

Or, you get the flexibility to develop SCOUT
software on any other NAKED MINI family
computer. And that gives you access to our
powerful OS4 software development system,
multi-terminal editor, extensive utilities and high-
level languages.

And that gives you everything you need
to succeed — in terms of software.




$985.00

CPU
32K byte RAM Memory ¥
Parallel 1/0 Controller
Card Cage

HOW TO SCOUT YOUR PROFIT
POTENTIAL.

Obviously you'd like your systems to be
more competitive —and profitable.

So we suggest you do a little comparison
shopping. Compare, for example, a typical

MIDWEST REGIONAL OFFICE
13791 Farmington Road

Livonia, Michigan 48154

PH: (313) 261-5170 or 5172

SOUTHERN REGIONAL OFFICE
2474 Manana Street

Suite 123

Dallas, Texas 75220

PH: (214) 350-5781

England

West Germany

ComputerAutomation, GmbH

SCOUT configuration consisting of, say, a CPU,
32K bytes of RAM memory, a parallel I/0 and
a 4-slot card cage.

What you'll discover is savings — maybe
as high as 50% — over most other mini or
micro solutions.

Because for just $985, our basic SCOUT
is one tough system to beat when you get down
to the ol’ bottom line.

Of course, volume discounts further reduce
your cost.

And that means, with SCOUT, you can trim
your cost-of-product and beef-up your profit
margins. All in one simple step.

Of course, you've got to consider the incom-
parables, too.

Because like every other Computer-
Automation NAKED MINI computer, SCOUT is
covered by the industry’s only full-year warranty.

And, like no other mini, SCOUT provides
a built-in ISOLITE self-test capability.

Even SCOUT's software is way ahead of the
competition when it comes to putting the OEM
first. To make it hassle-free, there are no licens-
ing fees or per-copy charges to worry about.

Any way you look at it, SCOUT NAKED
MINI 4/04 puts an end to the small talk.

Once and for all.

WESTERN REGIONAL OFFICE Sales offices are located in the
59 Brookhollow Drive
Santa Ana, California 92705
PH: (714) 546-9550

INTERNATIONAL OFFICES
ComputerAutomation, Ltd.,

following cities: Santa Ana, CA *
Santa Clara, CA - Denver, CO

- Orlando, FL * Atlanta, GA -
Bensenville, IL - Waltham, MA

* Livonia, MI - Bloomington, MN -
Bloomfield, NJ -+ Greensboro, NC
+ Cincinnati, OH - N. Oimstead.,
OH - King of Prussia, PA - Pitts
burg. PA - Nashville, TN - Dallas,

. France TX - Houston, TX - Bethesda,
400 Broadacres Drive MD - Norfolk, VA - Bellevue, WA
Bloomfield, New Jersey 07003 * Toronto, Canada.
PH: (201) 338-8300
ComputerAutomation
NAKED MINI.Division
WHERE OEM’S COME FIRST.

18651 Von Karman, Irvine, California 92713
Telephone: (714) 833-8830 TWX' 910-595-1767



Electronics Magazine announces...
an invaluable, time-saving library of design facts and figures.

CIRCUItS
CIRCUILS
CIRCUITS
CIRCUITS
CIRCUITS
CIRCUITS
fOR eleCironICs

Circuits for
Electronics
Engineers

The most unique, useful, and innovative circuits published in
Electronics’ highly respected "Designer’s Casebook.” All
organized by function, and complete with component values,
circuit diagrams, waveshapes where applicable, and clear
explanations of operations and applications.

346 circuits from all over the world—arranged by
51 of the most useful functions designers use to
implement their systems, including...
» Amplifiers * Analog to digital & digital to analog
converters * Counters * Detectors « Discriminators
* Display circuits * Function generators * Integrators
* Logic circuits * Memory circuits * Operational amplifier
circuits « Power supplies * Protection circuits * Switching
circuits * Temperature control « Timing circuits * Voltage
regulating circuits « and many more.

The end result is a complete, practical, easy-to-use manual
for engineers and advanced technicians involved in research,
development, design, testing, or production of any kind of
electronics hardware.

No electronics engineer should be without these two
essential resources, guaranteed to make your
professional life easier.

Order today, and don’t forget the other valuable
Electronics Magazine Books on the coupon below.

Discounts of 40% on orders of 10 or more copies of each book.

I Electronics Magazine Books .‘ V"
P.O. Box 669, Hightstown, NJ 08520 A

| (609) 448-1700, ext. 5494 "Hll |
I No. of Copies Title Price
| Microprocessors $ 8.95

———— Applying Microprocessors $ 9.95
l ——_ large Scale Integration $ 9.95
| —— . Basics of Data Communications $12.95

— Circuits for Electronics Engineers $15.95
l . Design Techniques for
l Electronics Engineers $15.95

— ——  Memory Design: Microcomputers
| to Mainframes $12.95

Personal Computing:

| Hardware and Software Basics $11.95
—
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Electronics
Book Series

Design
Techniques
for Electronics
Engineers

The best of Electronics’ popular "Engineer’s Notebook,” this
is an indispensable storehouse of solutions to a vast range

of frequently encountered design problems. You'ii find a host

of proven techniques to assist you at every point in the
development of an engineering project—when you're making
measurements ... interpreting data ... making calculations ...
choosing materials ... controlling environment . .. laying out
and purchasing components, and interconnecting them

swiftly and accurately.

Here’s just a sampling of the useful information
you’ll have at your fingertips. ..

* How to use soluble masks to
protect pc boards from solder.
* How to evaluate power dis-

sipation in microcircuit design.

® How to hand-solder DIP

circuits to save testing dollars.

® How to compare the power of
C-MOS with TTL.

® How to really look at low-drift
IC op amps.

* How to accurately trim closed
resistor loops.

® How to drive LEDs directly
from C-MOS logic outputs.

® How to convert coordinates
and find SWRs graphically.

® How to compare coaxial-cable
shielding effectiveness.

* How to calculate resistance
for sum and difference
networks.

® How to use a programmable
calculator to analyze filter
designs.

* How to compute response of
RLC networks with a short
program.

® and much, much more.

Solve design problems fast. Avoid tedious manual
calculations. Cut bench and development time. All when you
get the professional edge with this must-have sourcebook.

It after my 10-day free-trial examination | am not fully satisfied | understand
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[ Payment enclosed [J Bill firm (7 Bill me

Charge to my credit card:
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[ Visa

Acct. No.

O Diners Club
[0 Master Charge*
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Company
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SPEEDY RELIEF

Reduce the headaches of your next plant location with Nebraska's
brand of positive attitude and professional cooperation. We can
cut down the delays for permits

and clearances. And, we can

show you an inventory of
industrial sites complete with ’
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productive labor, ample energy,
equitable tax structure, excellent
access and, most important,
an enthusiastic Nebraska
community. We know time is
money, and Nebraska can save
you both. Let us show you how
we can provide speedy relief for
your growing pains.

Call or write Chuck Elliott,
C.L.D., Department of '
Economic De-
velopment, PO.
Box 94762,

707 State
Capitol, Lincoln,
Nebraska
68509

(402) 471-3111{
Nebraska...It Works!
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Call or write Chuck Elliott, C.I.D.,

Department of Economic Development,
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Marine Corps over a period of five to
seven years beginning in 1982.

The terminals are used to send
data back and forth between a
remote (field) location and a central
data base (headquarters). The units
can be used to format, transmit,
receive, and display on a red LED
panel measuring 3 by 4Y. inches,
both alphanumeric and graphic in-
formation.

The material on the display is
transmitted over standard military
field radios or land lines. Via a
programmable keyboard, the termi-
nals will provide field forces with the
ability to compose and edit both pre-
formatted and text messages as well
as map data, eliminating the need
for long and potentially confusing
voice transmissions. Lithium bat-
teries will power the unit for weeks
at a time. -Ray Connolly

SOftwaré '

Pascal added
to board tester

Chalk up another use for the Pascal
high-level computer language as it
picks up momentum in taking over
programming chores of large and
small systems alike. For its line of
automatic testers for circuit boards,
Computer Automation Inc. is offer-
ing a Pascal-based programming
language that simplifies the writing
of test programs. Called Integrated
Circuit Design Language, or ICDL, it
is part of an optional emulation
package offered with the company’s
Capable ATE series of board testers.
It’s not just that Pascal has the
advantage in simplicity and struc-
ture over previous programming
methods [Electronics, June 7, 1978,
p. 111], notes Bradley Klein, appli-
cations engineer at Computer Auto-
mation’s Industrial Products divi-
sion, Irvine, Calif. “Creating soft-
ware models of LS! chips for testing
boards can’t be done any other way.”
What worked with simple small- and
medium-scale integrated parts
flunked out when it ran up against
the many complexities inherent in
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Cut the cost of digital system
checkout with Biomation’s DTO-1.

There's a whole new approach to test, calibration and
maintenance of digital systems. It's Biomation’s DTO, the
first Digital Testing Oscilloscope. Here's how it works.
The DTO's front panel functions very much like a traditional
oscilloscope but provides additional capabilities. It
automates testing without having to worry about software
implementation. Simply step through your test sequence
once using the DTO to record the entire programon a tape
cartridge. Then DTO plays it back to guide technicians,
even setting up the instrument's front panel to match the
reference program. All in all, DTO provides a faster,
easier, far more accurate approach to the otherwise time-
consuming, error-prone task of system checkout.

DTO-1: For production test.

Now there’s a better way to move new products out of
engineering and into production accompanied by a
comprehensive production test program. Just use DTO
to record the test sequence you want technicians to

| Digital input/outputs
Analog 1/0

| yes* | yes

yes | no

no l yes ]’

SYSTEM TEST CAPABILITY COMPARED
Testable system l ; i Signature eml:u‘l'agii:ugilh |
elements \ Oscifloscope | iy zer sighature 010+t
| analysis

Power supplies | yes | no no yes
System clocks [ yes | no l no yes
Pracessor/control logic ] no | no/yes l' yes* yes

|

1

B

*System must have a processor.

follow. Step by step, it enables them to compare the system
under test with your “known good" system, automatically
flagging any discrepancies. Compare DTO with the test
equipment you're now using
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DTO-1: For calibration & repair.

The most sophisticated calibration and repair labs are
using DTOto "document” digital systems they must service.
By developing a tape

for each new piece of
equipment and instrumen-
tation, troubleshooting
and recalibration is

faster and more precise.
The DTO's screen
displays both reference
traces and test traces
simultaneously, high-
lighting any disagreement and enabling technicians to

zero in on faults.

DTO-1: For facility maintenance.

When it may be weeks or months between repair and
maintenance of complex digital systems, DTO brings
technicans back up tospeed ina hurry. DTO can be used to
make a record of the system operation, so it remembers
exactly how a perfectly functioning system operates. By
following the test procedures and adjusting the system
signals to match recorded logic traces, maintenance is
virtually automated.

For details on how Biomation's DTO-1 can cut the cost
of digital system checkout for you, write Gould Inc,
Biomation Division, 4600 Old Ironsides Dr., Santa Clara,
CA 95050

Or, call for a demonstration.
(408)988-6800

=s GOULD
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When Quality Counts!

Anritsu’s Standard Signal Generator MG439A

The standard signal generator is one of the most basic test instruments
on any radio technician’s workbench and one of the most important.
The new Anritsu MG439A reflects the latest thinking about how a
reliable test instrument should work. It is designed for the manufac-
| turer or maintenance facility that deals with AM and SSB receivers on
’ a day in day out basis. This is the signal generator to consider when
only the best will do. Special consideration has been given to easy
operation, high stability, high output and superb signal purity. What
kind of specifications are we talking about? Consider the following:
®Frequencyrange . . ... ..... 50kHz to 50MHz in 9 bands, 7 digits
® Stability. 5 i e wieieisie o N R S G <30Hz/30 min. at 50MHz
®SSBAMNoise. . .. ...l <-130dBc/Hz, 1kHz offset
e Qutput level. . . . .. —24 to 132dBu, and —137 to +19dBm at 5082
—24 to 132dBu at 7582
e Source impedance . . . .......... 5082 and 7582, BNC connector
e Modulation Up to 100% AM at 130dBu output
e Internal modulation frequency. . . .. ....... 0.3,04, 1, 2, 3kHz,
accuracy: *2%

| For comprehensive literature on the

| Standard Signal Generator MG439A, contact—
\
[

Anritsu

ANRITSU ELECTRIC CO.,LTD
MEASURING INSTRUMENTS DIVISION
SALES DEPARTMENT
10 27. Minamiazabu & chome, Min ku, Tokyo 106 . Japan
o US.A. Annitsu Amerca I Tel: {2011 569 4474 @ West Germany Knntt Elektronik GmbH Tel: (08178)
* UK v 7321 ® France T 8
e Italy Vianello S A (0 ® Spain L) " A ;242 52 04 ¢ Holland
e Belgium 5 e Sweden
03 70 e Singapore O'Connor’s (Pre) |id 337944 e Australia trahia
® Malaysi: ® Brazd
s Rio 221
56  Circle 56 on reader service card
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developing an LSI model, he says.

He refers to writing test programs
in assembly codes, which require
routines to be broken down into
microsteps, each expressed in very
intricate machine instructions. “We
tried to do it with the simplest LSI—
shift registers, not microproces-
sors—and we just didn’t have the
brainpower. It was a bear,” he says.

Simulated logic. The crux of test-
ing LSl-crammed boards is creating
the comprehensive models that can
truly simulate every logic function of
each part and of the entire board
itself. *It literally is a software
representation of chips,” he explains.

These models then serve as soft-
ware entities that become the ideal
standards against which actual out-
put responses of boards can be
compared when automatic test pat-
terns are generated. Typically, test-
ing a board requires 4,000 to 5,000
individual test patterns.

The Pascal package operates with
English-language command state-
ments that are directly related to
logic functions. So a user looking to
test a board that has Zilog Z80
chips, for instance, “would crank in
the manufacturer’s coding and let
the ICDL software take over.”

In contrast to the industry’s usual
way of announcing a product long
before delivery, Computer Automa-
tion has for the past year been quiet-
ly supplying customers with its pack-
age, which consists of software and
extra memory modules to customers.
“We've learned our lesson, and we
did this the right way,” says Ed
Harrell, vice president of marketing
for the division.

More than 31 Capable installa-
tions use the Pascal-based emulation
package, primarily for board testing,
but the package is also used in two
cases for wringing bugs out of
custom LSi chips, he says. The
lowest price of a stand-alone Capa-
ble tester with the Pascal package is
about $80,000. Adding it to an exist-
ing ATE unit runs up a tab in the
$50,000 range. The overall response
has been so positive, claims Harrell,
that a users group meeting, to
compare notes, took place in July at
Fort Lauderdale, Fla. -Larry Waller
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FIRST CALCULATOR
SMART ENOUGH
TO SPEAK
YOUR LANGUAGE.

THE SHARP 5100

The amazing new Sharp 5100 is quite possibly Corrections, insertions, or deletions> Make them
the most important thing that’s happened to calcula- quickly and precisely when and where vou want,
tors since calculators happened to math. at any point in the calculation.

Here, at last, is a scientific calculator with direct "The Sharp 5100 brings the simplicity of direct
formula entry, in algebraic terms. Even the most formula entry to just about any application, from
complex formulas can be entered and displayed as field effect transistor curves to parallel and complex
they are written. Furthermore, your original entries impedances to transmission line and wave guide cal-
can be visually edited, corrected, or tested. Result: culations. And performs a wide range of statistical
you save valuable time, and avoid the frustrating functions from linear regression to standard
errors that might have slipped by you before. deviation.

And the incredible 5100 offers you a 24-character The truly amazing Sharp 5100.
dot-matrix display that rolls right or left to It says it all. 7
accommodate one or more formulas totaling up to
80 steps. Store the formulas; when you need any seg-
ment, instant playback is at your fingertips. Inciden-
tally, Sharp’s own Safe Guard™ feature protects
all entered formulas and stored data,
even when the calculator is off.

SHARP
=

Sharp Electronics Corp.
10 Keystone Place

The 5100 speaks to electronic engineers. Paramus, N.]. 07652
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The TEAC Super Performers

TEAC has a complete line of cassette data recorders to answer all your data
acquisition needs. For field work there’s the ever-popular R-61. Ruggedly built to stand up
under demanding conditions, it is fully portable and easy to handle. It provides four channels
of precision recording capability, two of which can be switched from the standard FM
recording mode to DR (direct recording) operation for use with high frequency data.

For precision lab work consider the full-feature R-81. Its seven channels and four speeds
provide you with a great deal of operation flexibility.

Choose either the R-61 or the R-81 and you can be sure of getting the performance and
reliability that TEAC is famous for.

TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 nrC——

USA B.J. Wolfe Enterprise Inc., 10760 Burbank Blivd., North Hollywood, Callf, 91601 Tel (213) 877-56518 Canada RH. Nichols .' t 14 Dolomite Dr.. Downsview,
Ont. M3J2P8 Tel. (416) 661-3190 Hongkong Dah Chong Hong Ltd., Hang Seng Bank Bldg., 77 Des Voeux Road, Central Tel: 5-261111, 5- 58 Australia & New Zealand
Jacoby Mitchell Lid., P.O. Box 70, Kingsgrove N.S.W. 2208, Australia Tel: 6307400 South Africa Maytair Sales (Pty) Ltd,, Marshalitown 2107, Transvaal Tel: 011-834-2131
Belgium & Luxemburg Simac Electronics S.P.R.L, Triomfiaan 148 1160 Brussel Denmark Danbit, Plantagevej 23 DK-2680 Solrod, Strand Tel: (03) 141515 France Tekelec
Airtronic S,A., Cite des Bruyeres, Rue Carle-Vernet 92, Sevres Tel: (027) 7536 Holland Simac Electronics B.V., Veenstraat 20, Veldhoven Tel: 040-533725 Maly AESSE.
S.R.L., Corso Lodi, 47 20139 Milano Tel: 54.64.741-2-3 Switzerdand Wenger Datentechnik, Guterstrasse 253 CH-4053 Basel Tel: 061-34 50 96 Spain Ataio Ingenieros S.A,,
Madrid-16, Enrique Larréta 12 Tel: (215) 3543 Sweden teleinstrument ab, Maitesholmsvagren 138, Box 490, 16204 Vallingby Tel: 08-380 370 United Kingdom International
Instruments Ltd., 92 High Street, Berkhosted, Herts HP4 2BL Tel: 044275959 West Germany & Austria nbn Electronik Starnberg, 813 Starnberg, Max-Emanuel-Str. 8, West
Germany Tel: (08151) 13036
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FCC approval for
new Xerox service
seen for early 1980

AEA pushes for
more favorable
stock options

Color TV sales
up 2.8% In July;
imports decline

Air Force splits
Samso into two
new commands
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Washington newsletter

Approval of the Xerox Corp.’s digital, end-to-end business message service
could come early next year. That would be a lightninglike timetable for the
Federal Communications Commission, which got Xerox’s proposal last
November. Nevertheless, that is the conclusion being drawn from the
FCC’s 6-to-0 approval of a combination notice of rule making and inquiry
before it adjourned early this month. The service—called XTEN for Xerox
Telecommunications Network —would use existing terrestrial microwave
satellite facilities for intercity transmission and digital communications
service in the 10.55-to-10.68-GHz band to reach transceivers on a custom-
er’s premises. Though the Stamford, Conn., firm sought for at least 90
MHz for the service, the FCC ruling proposed use of only 60 MHz initially,
with another 30 MHz held in reserve if the demand warrants.

The American Electronics Association is backing legislation that would
mean more favorable tax treatment for electronics company employees
holding stock options. The AEA-initiated measure, introduced into the
House of Representatives earlier this month, would restore the “restric-
ted” stock option by which an employee pays capital gains tax only when
he or she sells the stock. An option means that an employee may buy his or
her company’s stock at the option price even though the actual trading
price may be higher. Since 1976, however, an employee pays both ordinary
income tax on the difference between his option price and the higher
market price when purchased and capital gains tax when sold. The AEA
contends that the change would help new electronics companies attract
top-flight engineers.

The good news for U. S. color TV makers is that July sales to dealers rose
2.8% from last July’s level to 686,629 units, pushing volume for the first
seven months up 1.3% to more than 5.3 million sets. At the same time,
imports in the second quarter were cut in half compared with the same
period in 1978, dropping to 332,358. The decrease left color TV imports
for the first six months at 754,717 sets, down 37.8%. Sales of monochrome
receivers —with most U. S. brands produced offshore —showed different
trends. July sales dropped 18.4% to 371,380 units, but at 3.1 million sets,
volume for the first seven months was 2.8% ahead of last year. In addition,
black-and-white imports rose 5.2% to nearly 1.5 million sets, raising the
first-half total to 2.6 million, an increase of 2.1%.

U. S. Air Force space and missile system contractors will again have two
organizations to deal with starting on Oct. 1, instead of one, as the service
splits its Space and Missile System Organization (Samso) into two new
California-based organizations: the Ballistic Missile Office (BMO) at
Norton Air Force Base and the Space Service Division (SSD) at the
Vandenberg base. The realignment “reflects the increasing importance of
the development of the new land-based intercontinental missile, the MX,
and the expanded role of Air Force space activities,” says Air Force
secretary Hans M. Mark. The two new organizations, similar to those that
existed 12 years ago before being combined into Samso, will report to the
Systems Command, as did Samso. Personnel changes will be minimal, and
no reductions in staff are expected.
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Washington commentary

Making air traffic control work

The Federal Aviation Administration’s proposal
early this month to spend $100 million by 1982
on upgrading airport safety—and its own
image —represents a late start based on make-
shift plans. The aim is to improve 86 satellite
airports for smaller aircraft near 56 hub airports
in as many cities, but that is small potatoes in
view of the size of the FAA’s Airport/Airways
Trust Fund. Designed to pay for the program
with taxes on airport users, this fund has accu-
mulated more than $2.5 billion in a decade in
which air traffic has soared yet only five new
satellite airports have been built to relieve
congestion around major terminals.

The makeshift nature of the FAA proposal is
evident from the fact that 24 of the 55 new
instrument landing systems to be installed will
be systems already on order. These will not be
used to replace older systems, as originally
planned, but will be diverted to airports that
have no ILS at all. In all, $40 million will be
spent for instrument and visual landing aids and
automated weather-reporting systems for all 55
fields.

The program has been “a little accelerated,”
FAA administrator Langhorne Bond concedes,
by criticisms of the congestion around San
Diego’s Lindbergh Field that produced last
year’s mid-air collision between a small, gener-
al-aviation Cessna practicing ILS approaches
and a Boeing 727 of Pacific Southwest Airlines.
The Cessna was there because none of San
Diego’s three reliever airports has an ILS.

The ILS shortage

As for the FAA’s tardiness in dealing with the
problem, instrument landing systems exist in
only 29 of the nation’s 147 airports designated
as relievers, and 42% of those fields will still be
without ILS when the FAA’s $100 million effort
is completed. The General Aviation Manufac-
turers Association makes a valid point when it
complains that “instrument landing systems
don’t cost that much—about $250,000 installed.
The annual interest earned by the huge uncom-
mitted surplus in the Airport/Airways Trust
Fund would itself pay for 1,000 or more instru-
ment landing systems.”

But the issue is not as simple as spending the
trust fund surplus, as GAMA—and the Con-
gress —well know. The Congress is still debating
renewal of the Airport/Airways Development
Act, the source of the trust fund and set to
expire in 1980. Income from the trust comes

from an 8% tax on airline tickets, a 5% tax on
air cargo weight bills, a $3 departure fee on
international passengers, a 7-cents-a-gallon avi-
ation fuel tax, and registration and other fees.

The heart of the problem is that the U.S.
Government operates under a unified budget in
which all of this money, like Social Security
taxes, counts as income to its general treasury
and is not necessarily related to expenditures,
which must be authorized by the Congress. A
trust fund that brings in more than is spent can
therefore be used to hold down the overall
Federal deficit.

Matching money with plans

How did the trust become so big? After the
original act was passed, the FAA sought (o use
the fund to cover operating and personnel costs
as well as improve air safety. A 1971 congres-
sional amendment prohibited using the money
to pay FAA personnel, although a 1976 change
allowed some operational costs to be covered by
the fund. But income to the fund continues to
far exceed FAA outlays for research and devel-
opment on systems and airports, even though
the Congress set minimum expenditure levels in
the original law. Jimmy Carter’s budget for
fiscal 1980 calls for an obligatory level below
the authorized minimum, for example.

Under an Administration proposal in April to
extend the law five years through 1985, the trust
fund would again attempt 1o cover FAA operat-
ing and maintenance costs, including salaries of
air traffic controllers and technicians. The price
for this would be $8 billion, compared with $6.7
billion for safety and capital outlays, leaving a
$1.8 billion surplus at the end of the five years.

Airport users like GAMA dispute these priori-
ties, of course. They want the trust fund spent
for airports and equipment first, with FAA oper-
ating expenses covered by whatever might be
left. However, such arguments only confuse the
issue further, for airports and equipment cannot
operate without trained personnel, and without
people the equipment is useless.

What is more critical to effective use of the
trust fund in the public interest is to get the FAA
to recognize, plan, and budget for air traflic
control before disaster strikes. With such a coor-
dinated program, the responsibility for approval
or disapproval will then rest squarely on the
White House and the Congress where it
belongs. Without it, all blame for inaction must
continue to fall on the FAA.  — Ray Connolly

Electronics/August 16, 1979




m

\

)

0

When it comes to a 12-bit CMOS DAC, you won't find

a better buy than Teledyne Semiconductor’'s new 8641.
Performance-wise, there’s none better. The 8641's guaranteed

linearity of 0.01% (£ 2LSB) is accomplished without trimming of any kind.

So it's less expensive to make.
We also added compensating CMOS switches to the feedback

resistors and at the end of the resistive ladder. The result is a gain error

tempco of 2 ppm/°C max.

What's more, the 18-pin DIP 8641 is a pin-for-pin replacement
for AD7541. However, ours has improved supply rejection, lower variation
of linearity and gain error with Vpp, and improved temperature stability.
And even with its premium specs, the 8641 costs less: only $17.70 at
100 quantity for 0.01% guaranteed linearity.

Contact us for more information on why the 8641 is the best
12-bit CMOS DAC for your buck. Teledyne Semiconductor, 1300 Terra
Bella Avenue, Mountain View, CA 94043; Phone: (415) 968-9241, ext. 241.

/" TELEDYNE SEMICONDUCTOR

The Data Conversion Specialist
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WHAT FINDS IN-CIRCUIT BUGS

There are two correct answers. One is centage of the faults most commonly found on cir-
Teradyne’s L529 Assembly Inspection System; cuit boards: shorts, opens, and missing, backward
the other is our L527. or wrong-value components.

Both deliver a high level of in-circuit fault cov- So effective are these systems at pre-screening
erage with a minimum investment in equipment that productivity is dramatically improved at func-
and programming. What’s more, both operate day- tional test.
to-day without tying up your precious engineering Like the VW, the L529 and 1527 give you what
resources. it takes to get the job done efficiently. They pur-

In other words, these systems do their jobs sue in-circuit testing to the point of diminishing
superbly without wasting a lot of money. Hence returns. And no further,
the similarity to our four-wheeled friend above. Detection of more complex desi gn and device

5 . interaction faults is left to functional testing,
Eﬁi(lem testing. where there is sufficient horsepower to do that job
The L529 and L527 quickly detect a high per- cost-effectively.
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AND IS PRACTICAL AS A BEETLE?

® [ ]
Simple programming.

Teradyne in-circuit test systems self-learn from
good boards and use pre-planned test routines. As
a result, programming is simplified to the point that
a junior technician can program a typical medium
complexity, 50-IC board in only a day or two.

Meanwhile, your more skilled programmers
can be used at functional testing where their tal-
ents are better employed.

Low price.

Our feeling is that an in-circuit test system
should be easy on the pocketbook, both when you
buy it and when you operate it.

Electronics/August 16, 1979

So, like the good old Beetle, the L529 and L527
are priced lower than the competition. A lot lower
in most cases.

You needn’t struggle with a whole list of options
either. Teradyne offers only one. You can buy the
L529 with our fixturing system (convert your own
PC boards into test plates), or you can buy the
L527 and use your own fixturing system.

Either way, for cost-effective testing, remem-
ber the in-circuit Beetle. Learn how Teradyne’s
L.529 and L527 can find your in-circuit bugs.

For full information, write: Teradyne,

183 Essex Street, Boston, MA 02111 Or call

JERADTRE:
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Consultative Committee for International
Telephone and Telegraph
43 standards, including...

V.2

V.15

V.54

X.25

X.28

X.29

X.95

Power levels for data transmission over
telephone lines

Use of acoustic coupling for data
transmission

Loop test devices for modems (and
provisional amendments, Mayv 1977)
Interface for terminals operating in the
packet mode on public data networks
Interface for a start/stop mode on a public
data network situated in the same country
Procedures for exchange of control informa-
tion and user data between a packet mode
DTLE and a packet assembly/disassembly
facility (PAD)

Network parameters in public data networks

Electronic Industries Association
13 standards, including....

RS-232C

RS-269B

RS-363

RS-449

64

Interface between data terminal equipment
and data communication equipment
emploving serial binary data interchange
Synchronous signaling rates for data
transmission

Standards for specifving signal quality for
transmitting and receiving data processing
terminal equipments using serial data
transmission at the interface with non-svn-
chronous data communication equipment
General purpose 37-position and 9-position
interface for data terminal equipment and
data circuit-terminating equipment
emploving serial-binary data interchange

Instant
American

Data Comm

Edited by

HAROLD C. FOLTS, data communications
standards consultant; and HARRY R. KARP,
Editor-in-Chief, Dara Communications,
McGraw-Hill Publications Company.

1133 pages.

89 complete and unabridged standards

International Organization for Standardization
1standards, including...

1SO 646-1973

1SO 1745-1975

1SO 3309-1976

7-bit coded character set for
information processing interchange
Information processing—basic mode
control procedures for data
communications systems

Data communication —high-level
data link control procedures —
frame structure

American National Standards Institute
1 standards, including...

X3.4
X3.24

X3.36

X344

Code of information interchange

Signal quality at interface between data
processing technical equipment for
svnchronous data transmission

Synchronous high-speed data signaling rates
between data terminal equipment and data
communications equipment

Determination of performance of data
communication svstems

Federal Standards
11 standards, including...

FED-STD-1003

FLED-STD-1010

FED-STD-1011

FED-STD-1012

Bit oriented data link control
procedures

ASCII bit sequencing for serial-by-bit
transmission

Character structure for serial-by-bit
ASCII transmission

Character structure for parallel-by-bit
ASCII transmission
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aceess to all
and International

unications Standards

Data communications standards are undeniably necessary and helpful. But .. .the
proliferation of standards by the many committees and groups has left the data
communications equipment user and designer searching through numerous
publications to find the applicable standards for each job.

Now: that time- and effort-wasting trial is over.

With the publication of this landmark resource, you can quickly and accurately determine exactly which
standards apply to the project at hand, and speedily integrate those standards into your
own network requirements.

Presents all relevant data Need to know the latest standards for...

communications * data transmission over public data networks?
standards promulgated by:

* Consultative Committee for International
Telephone and Telegraph (CCI'T'T)

* computers and information processing systems?
* peripheral equipment?

. . .. * signal quality and analog and digital interfaces?
* International Organization for Standardization

(1SO) It’s all here, and more, complete with introductory
* American National Standards Institute (ANSI) descriptions of the groups that promulgate the
¢ Electronic Industries Association (EIA) standards . .. and relational charts of similar

. - . . interfacing standards produced bv different groups.
* Federal ‘Telecommunications Standards & p : group

Committee (F'T'SC)

Design Engineers Find the technical specs you need instantly.
Planning Engineers Determine which standards apply to a vast range of networks and components.
Operations Managers Learn whether the equipment you're buying will operate at all applicable standards.

e e
Return coupon fo: Order today using this couponl L JUK
Data Communications Standards C" ]

P.O. Box 669 "Hll'|

Hightstown, New Jersey 08520

' |
| |
Send m y (copies) of DATA
| COMMUNICATIONS STANDARDS (099782-  Nome |
| 9) on a 10-day money-back guarantee. | un-  Titie |
derstand that if | am not absolutely satisfied, | |
I may return the book(s) within ten days at no Company
| further obligation. Otherwise, McGraw-Hill will I
| bill me $165. for each copy. plus applicable ~ Address |
| |
' |
' l

sales tax, shipping and handling charges City State Zip

SAVE MONEY! Enclose payment in full, plus local sales tax, and McGraw-Hill pays all regular shipping and handling charges. Ten-day
money-back guarantee still applies.
Check enclosed _ Billme Bill my company Company purchase order #
This offer subject to acceptance by McGraw-Hill EL2
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Meet the latest addition to our
growing line of Darlingtons.

Our new 20 amp powerhouse.

To help meet your growing power Applications for the new 20 amp The RCA 20 amp Darlingtons are
needs, we've been working hard on  Darlingtons include: computer peri-  in production and available for
new designs for the high currentend  pherals, printouts, hammer drivers,  immediate delivery,.
of our Darlington line. motor controls, series and shunt For more information, contact your
Our new 20 amp family adds six ~ regulators in power supplies. RCA Solid State distributor.
N-P-N and six P-N-P types. So you Or just about any other use where  Or contact RCA Solid State head-
now have a total of 76 devices to high gain and outstanding reliability  quarters in Somerville, New Jersey.
choose from. are critical. Brussels, Belgium. Tokyo, Japan.

il

1l

Family: 2N6530. Family: 2N6537. Family: 2N6388 (N-P-N). 2N6666 (P-N-P).
Current range, amps: Current range, amp: Current range, amps: 8-10.
Voltage range, Vcso (sus) 80-120. Voltage range, Vcso (sus) 80-120. Voltage range, Vceo (sus): 40-80.
Q
Family: RCA 8766. Family: 2N6385 (N-P-N). 2N6650 (P-N-P).  Family: 2N6052 (N-P-N). 2N6059 (P-N-P).
Current range, amps: 10. Current range, amps: 8-15. Current range, amps: 12.
Voltage range, Vcego (sus): 350-450. Voltage range, Vceo (sus): 40-120. Voltage range, Vcep (sus): 60-100.

Family: 2N6284 (N-P-N). 2N6287 (P-N-P).
: Current range, amps: 20.
Voltage range, Vceo (Sus): 60-100.




Toshiba readies
16-K static
C-MOS RAM

Hi-fl radio recelver
from Phillps to have
highly accurate tuning

Plessey Microsystems
spin-off may take over
holograpahic memories

UK report urges
tie up with Americans
or Japanese
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International newsletter

Toshiba Corp. will start supplying samples in October of its TC5516P
16-K complementary-MOS static random-access memory, with sales to
start at year-end. The chip’s 2-k-by-8-bit arrangement and 24-pin plastic
package make it pin-compatible with the industry-standard 2716 electri-
cally programmable read-only memory. It operates from a single +5-v
power supply and features the fast access time of 250 ns. It will compete
with the recently announced n-channel 16-K static RAMs from American
Microsystems and Texas Instruments in microprocessor systems.

Look for the Netherlands’ Nv Philips Gloeilampenfabrieken to come out
soon with a high-fidelity radio receiver whose microprocessor-controlled
digital tuning system achieves an accuracy unattainable by mechanical
means and obviates the need for automatic frequency control or for a ratio
detector. In the receiver’s fm range tuning is in 10-kHz steps and in its a-m
and long-wave ranges in 0.5-kHz steps, with the maximum error in all
three ranges as low as 0.001%. The receiver, designated 799 TA-DIG, will
be shown for the first time at the Aug. 24-Sept. 2 International Radio and
Television Exhibition in West Berlin.

Plessey Microsystems Ltd. is stopping its long-standing holographic
memory program even before its first products —a read/write memory and
a read-only memory for archival applications —have reached the market.
But a new company, established by Peter Waterworth, an ex-Plessey
engineer, could be selling the read-only version within two months if
negotiations with Plessey and with his financial backers are successful.
The spin-off company has no immediate plans for the more complex
read/write memory but instead will concentrate on applications in scien-
tific, seismic, governmental, and other fields. Holographic-memory
systems offer up to a thousandfold increase in data density compared with
magnetic tape, with extremely high data integrity and a data-transfer rate
comparable to that of magnetic tape. In the prototype system built by
Plessey, up to 10" bytes of data can be stored on a 1,000-meter film spool
having a 16-mm track, using a low-cost helium-neon laser. The read/write
data-transfer rate is 800 kilobytes per second. Plessey, meanwhile, will be
looking at ways to exploit its patented photochromic technology, developed
for the read/write version, in other products.

Britain’s computer industry should consider alliances with U. S. or Japa-
nese companies as a means of increasing its competitive strength, accord-
ing to a report from the National Economic Development Office, a
tripartite planning group involving the government, management, and the
trade unions. Says the report, “The battle between the Japanese and the
Americans for world computer markets may prove to be the single most
important factor in the 1980s in determining the structure of the world-
wide supply industry, and casualties could be considerable.” One answer to
this threat would be to seek alliances in the U. S. or Japan, provided that
such associations were genuine partnerships embracing manufacturing,
resecarch and development, and marketing. The report also looks to
foreign-owned multinational computer companies to increase local manu-
facture of computers and subassemblies to cut a growing deficit in the
balance of payments that was already running at $400 million in 1978.
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Nonvolatile static RAM An n-channel high-speed nonvolatile static random-access memory
MNOS i utilizing metal-nitride-oxide-semiconductor capacitors has been proto-
uges Capacitors typed at the semiconductor device engineering lab of Toshiba Corp,,
to retain data one year Kawasaki. The design, to be discussed at the Aug. 27-29 International
Conference on Solid State Devices in Tokyo, uses six transistors per cell,
but adds two MNOS capacitors to retain data during power failure or
power-down. Memory retention is at least one year, and Toshiba figures
that the MNOS elements will withstand about 100,000 cycles, or about 30
a day for 10 years.
During normal operation, the part looks like a 5-v single-supply n-Mos
static RAM with an access time of 100 ns. When the supply voltage starts
to fall, a — 30-v erase pulse resets the MNOS capacitors; it is followed by a
+30-v pulse that stores the data in the capacitors for each cell. At
power-up, a read pulse sets each cell according to the state of the
capacitors. In the retentjon mode, the erase pulse erases the entire chip, but
in the RAM mode information can be changed a bit at a time. A special
integrated circuit generates the erase and read pulses, and the +30 v

Shlelding material France’s Laboratoire d’Electronique et d’Automatique Dauphinois (LEAD)
is seeking more applications for the plastic-based magnetic material it

cuts cable production developed for use in high-immunity coaxial cable. The black rubbery

costs, says French firm substance, dubbed Musorb by Ferdy Mayer, founder and president of the
Grenoble-based firm, consists of magnetic grains held together in a plastic
matrix. It is designed to replace one of the braided copper shields and one
layer of magnetic tape in a triple-shielded cable. The advantage, according
to Mayer, is that Musorb can be applied with extrusion techniques,
thereby lowering cable production costs by 25% to 30%. He says that it
can also be used to make a variety of inductive components, such as rf

U.S.-West German West German
cooperation ahead for z"ﬁ"me“t .

TRSB landing systems

nning-beam (TRSB) microwave landing system, in whose

favor the ICAO had decided early last year [ Electronics, April 27, 1978,

P. 59]. The gear, called a distance equipment-supported azimuth system,

or DAS, and developed by the ITT affiliate Standard Elektrik Lorenz AG,

i ce-measuring capability over a 360° azimuth to the TRSB

landing system, thus making possible localizing aircraft landing from any
direction [ Electronics, Oct. 26, 1978, p. 63].
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Significant developments in technology and business

Addressing scheme
overcomes problems
for pointer LCD

by Kevin Smith, London bureau manager

Continuous-addressing
technique minimizes
temperature sensitivity,
allows wide viewing angle

The electromechanical pointer dis-
play has held its own against digital
displays in many applications be-
cause it can convey at a glance both
absolute values and rates of change.
But now researchers at the Royal
Signals and Radar Establishment in

Malvern, England, have come up
with a practical dye-phase-change
liquid-crystal analog display in
which the pointer shows up as a blue
sector on a light gray background.
Advantages. lan Shanks, its devel-
oper, says the new display can be
directly driven by logic circuits,
consumes little power, operates over
the full temperature range of the
liquid-crystal material used without
the need for temperature compensa-
tion, and drastically reduces the
number of display connections com-
pared with previous approaches. The

|

Meandering. Pointer LCD from Great Britain has 120 positions using 23 electrodes: 15 on

backplane (color); 8, in the form of weaving lines, on frontplane (3 shown).

70

addressing technique employed can
easily be extended to drive clock
displays having two or three hands of
different lengths.

The prototype display is driven by
eight standard 15-volt complementa-
ry-MOS integrated circuits clocked at
800 hertz. But, says Shanks, it could
be powered by a single custom
C-MOS large-scale integrated circuit
with an on-chip analog-to-digital
converter and driver electronics. At
least one UK company is considering
taking up the idea.

One big problem with LCDs is that
the turn-on threshold is highly sensi-
tive to temperature, so that display
performance involves a compromise
between operating temperature
range and viewing angle. Though
analog LCDs have already turned up
in some watches, they are worn on
the wrist and are at body tempera-
ture. Aerospace and automotive ap-
plications present tougher problems.

Temperature compensation in the
display drive circuitry is one way to
go, but Shanks’ novel addressing
technique provides a more complete
solution [Electronics, March 29,
p. 70]. It makes use of the correla-
tion properties of differently shaped
waveforms—in this case, binary
sequences —to drive selected display
segments continuously. The elec-
trodes are arranged and driven in
such a way that a high root-mean-
square voltage appears across all
segments of the display except the
selected pointer segment, which has
zero voltage across it, turning it off.
Thus a blue pointer appears on a
light gray, flicker-free background.

The display uses dye-phase-
change liquid crystal with a 5-v
threshold and electrodes formed
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Blue on gray. LCD's blue pointer segment is
off; background, gray, is uniformally on.

photolithographically from indium
tin oxide. It ‘“has good brightness
and contrast, excellent viewing angle
characteristics, and a uniform ap-
pearance,” Shanks says.

Few pins. The matrix scheme
minimizes the number of display
connections. The display’s backplane
has 15 electrode segments, and the
frontplane electrodes are eight me-
andering lines, all of which pass over
each of the 15 back segments. The
result is 120 pointer positions
addressable by 23 pins.

The driving waveforms are gener-
ated using a shift register with an
exclusive-OR feedback circuit. This
circuit puts out a pseudo-random
binary sequence. The 16 waveforms
used possess the property that the
voltage difference between any two
of them has a constant rms value.

Different waveforms are applied
simultaneously to each backplane
segment. The sixteenth waveform is
applied to all the meandering front-
plane electrodes except the one
selected to define the pointer. That
one electrode has the same binary
sequence applied to it as the rear
segment in which the pointer is to
appear. Thus the voltage difference
between these two electrodes is zero.
But the entire background area has a
uniform high rms voltage across it
and consequently appears evenly

72

illuminated from all viewing angles.

The addressing mcthod can be
further simplified at a slight increase
in the complexity of the electronics,
according to Shanks. This variation
has all the rear segments receiving
one waveform except the segment
containing the pointer, which is driv-
en by a second waveform. All the
meandering front electrodes except
that selected to denote the pointer
are driven by a third waveform. This
method reduces the number of pseu-
do-random bits needed in the wave-
form patterns to three. It also brings
the clock frequency down from
800 Hz to 90 Hz, with a correspond-
ing cut in power consumption.

A similar meandering matrix of
electrodes could be designed for a
clock display with a very low pin
count. “A two-hand clock that
resolves individual minutes would
need only 23 connections, and a
three-hand display resolving individ-
ual seconds would have only 28
connections,” Shanks says.

He also sees an important market
in replacing various types of electro-
mechanical displays. Unlike LCDs,
these devices exhibit inertial lag and
overshoot when tracking a varying
quantity. ‘

Japan

Tiny chip resistors
simplify assembly

A new type of thick-film chip resis-
tor is finding its way into compact
Japanese consumer products such as
super-thin pocket radios, calculators,
TV tuners, and frequency-modula-
tion tuners. The electrode design
allows the chips to be wave-soldered
directly to the bottom of a printed-
circuit board in the same operation
as the soldering of the rest of the
board’s components.

Toyo Electronics Industry Corp.
(whose U.S. marketing arm is
R-Ohm Corp., Irvine, Calif.) pack-
ages these chips in cartridges that
allow automatic attachment to cir-
cuit boards. The resistors are built
on an alumina substrate and meas-

ure 3 by 1.5 by 0.5 millimeters. A
ruthenium-oxide resistive element is
deposited so that it overlaps end
electrodes made of a silver-palla-
dium glass-frit paste.

Other chip resistors do not have
the electrodes extending around the
ends of the chip, so that they cannot
be soldered directly to the circuit
board face up. In addition, ordinary
solder tends to rob the electrodes of
silver and dissolve them. (Adding
silver to the solder solves this prob-
lem but increases both the price and
the melting temperature of the sold-
er.) These chip resistors are connect-
ed to a board by wire bonding—an
expensive, labor-intensive process.

How it works. In the Kyoto
company'’s new process, the chips are
formed on a large sheet of prescored
alumina substrate. The top portion
of the electrodes, the resistive ele-
ment, and an overlying glass protec-
tive coat are first formed, and the
rows of chips are snapped apart,
separating the electrodes of adjacent
chips. The long sides of the chips are
still joined together to form the rows,
which are stacked. The part of the
electrode that extends around the
chip’s ends is then screened on.

The electrodes extend slightly
(about 0.25 mm) onto the bottom of
the chip. This extension is minimized
to allow the resistor to bridge a
wiring trace on the board between
the two traces it is connected to
without danger of shorting.

In order to solve the soldering
problem, Toyo adds a nickel barrier
layer to the electrode, to protect the
Ag-Pd layer, and then a tin outer
layer, to facilitate soldering to the
nickel. The Ag-Pd paste is specially
formulated to withstand attack by
the nickel-plating solution. (The pri-
mary purpose of the glass layer over
the resistance element is also to
protect the ruthenium oxide from
this plating solution.)

After the three-layer electrodes
are formed and the resistors snapped
apart, they are sand-blasted to trim
them to the specified resistance. This
removes a small area of the glass
coating and the resistive film with-
out degrading the chip’s characteris-
tics. Heat dissipation remains excel-
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Once you compare our new 191 digital multimeter to ordinary 5%2-digit DMMs, we think youll readily
agree that it outclasses its class. For good reason.

The 191 is a %200,000-count DMM capable of 0.004% accuracy and 1uV/1mQ sensitivity. It delivers
unsurpassed accuracy, faster, because firmware in the 6802-based ucomputer has replaced slower, less
precise analog circuitry. g T

Displayed data is updated at the fastest rate of -
digit change readable by the human eye—4 conversions [
per second. Settling time of 0.5 seconds is easily half that
of the 191's nearest competitor.

The uP combines both charge-balance and single-slope conversion techniques. Every displayed
reading is automatically corrected for zero and gain drift.

If you've ever had to contend with the frustration of potentiometer zeroing, youll appreciate the 191's
null function. Automatic arithmetical correction of residual error is standard. With a touch of the button

you can buck out any in-range signal, large or small.
Aye ar ﬁ‘om You don't need low-level noise either. So the 191 auto-
matically suppresses it. The 191's non-linear digital filter is
7 entirely free of dielectric absorption and leakage problems associated
nOW Ou ll with analog techniques. On the 200mV and 200RQ2 ranges, the filter
y effectively attenuates noise by displaying a running average of the
. 8 previous readings. Yet it instantly displays input
OWN One Or wish i
Another exclusive of the 191 is 2 and

. 4-terminal measurement from 1mS2 to 20MQ across six ranges. Simply
j rou adding two more sense leads automatically enables Kelvin measurements.

.......

* No changing input terminal links or even pushbutton settings.
And, finally, since uP design reduces component count, the 191 requires less servicing and calibration,

increasing reliability and stability.

At $499 without plug-in ACV, the 191 is today's performance/value I( E I T H LE Y
leader in 5%2-digit DMMs. A year from now most people will agree.

But you probably don't need that much time to make up your mind. And we're ready to help you with a
demonstration or additional information. Call 800-321-0560. In Ohio, 216-248-0400.

Next year youll be glad you did.

Circle #72 for literature Circle #73 for demonstration

IKEITHLEY| 191 DIGITAL MULTIMETER
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One time. Small chip resistors are mounted
and wave-soldered with the rest of a board’s
components. Chip at left is capacitor.

lent because of the alumina sub-
strate’s ability to conduct heat.

The chips, stacked in rectangular
plastic tubes, are pushed upward by

automatic equipment so that their
bottom sides adhere to a small drop
of epoxy adhesive on the circuit
board. When the epoxy cures, the
boards are ready for soldering. Sold-
er flows up the side of the electrode,
making a dependable connection.
Comparably sized multilayer chip
capacitors have been available for
some time, as have miniature molded
transistors that can be similarly
attached to the bottom of pc boards;
the advent of wave-solderable chip
resistors thus fills a missing produc-
tion link. The capacitors’ electrodes
also wrap around the chip’s ends—
this was inherent in the their design,
as the end electrode connects the
multiple layers of the capacitor
elements. To form these electrodes,
though, one row of capacitor chips
must be dipped at a time, making
them more costly than the stack-
processed resistors. -Charles Cohen

The Neﬁerlands

Audio cassette machine records
and searches for coded markers

The ubiquitous though staid audio
cassette recorder has not been
forgotten by its designers, as will be
evident at the International Radio
and Television Exhibition opening
Aug. 24 in West Berlin. There, at
Europe’s biggest entertainment elec-
tronics show, Nv Philips Gloei-
lampenfabrieken of the Netherlands
will unveil a stereo high-fidelity
audio cassette recorder, the model
N2554, that eliminates a time-
consuming chore—locating the be-
ginning of the section to be played.

The new machine does this auto-
matically with what Philips calls
computer-coded search. Simple
enough, it asks the user to choose a
code number via a set of push
buttons that the microcomputer-
controlled system, built around a
Mostek 3870 8-bit device, then
places as a magnetic marker before
each segment as it is recorded.

On playback, a special magnetic
head looks for the desired marker as
the cassette moves through its fast-
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wind mode. When the head picks it
up, the drive mechanism is switched
to the slower playback speed and the
material is played back.

To be sure, systems that perform a
kind of search operation already
exist. One used on many recorders is
basically mechanical, coupling a
counter to the take-up reel. Its disad-

vantage, besides a lack of standard-
ization among recorders, is a lack of
precision.

Another system uses no-signal
areas between individual segments
as the criterion for recognition. This
scheme is unreliable, Philips points
out, because it cannot distinguish
between the true no-signal areas on
the tape and the long pauses often
encountered in, for example, classi-
cal music.

Positive start. The CCS system, in
contrast, identifies the beginning
positively. Moreover, not only does it
play back segments in any sequence,
but segments may be replayed using
a repeat button on the front panel.

As Johannes Kerssen, head of
audio recording development at Phil-
ips” Eindhoven facilities, explains it,
the magnetic markers are recorded
on the same two tracks used for the
audio signals. Each marker consists
of sine-wave pulses that stand for a
seven-digit code number. The logic
Is and Os making- up that number
are represented, respectively, by the
presence or absence of a sine wave.

At the beginning and end of the
marker pulse train are three more
sine-wave pulses. These serve as
synchronization signals for the re-
corder’s marker-decoding circuitry
during readout. The frequency of the
sine waves is only 5 hertz. This low
value, Kerssen says, makes the
markers inaudible and provides posi-
tive marker recognition even during
fast winding.

The sine waves are recorded with

Smart deck. Philips’ audio cassette unit can record inaudible code signals to mark the start
of each taped selection; a special head reads the codes even during fast winding.
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Expanding the parameters
ol press-fit technology

Bellows contact nowavailable in
economical press-fit backpanels.

Through a dramatic new production
technique we call PULL-FIT™, the
familiar bellows-type contact pin is
now available in press-fit. You get all
the benefits of the bellows spring de-
sign — but with the advantages of
press-fit ... such as up to eight planes
of circuitry without external wiring.
The true spring action of the bel-
lows contact gives you much lower
insertion force requirements — but
equal retention. That means less
gold wear on the contact.

As with all press-fit contacts, the bel-

The bellows press-fit contact can be
selectively plated to get the gold
exactly where it's needed — and
nowhere else. Offers lower cost for
greater value.

Make your own backpanels. We’'ll
help you do it.

If your volume of usage justifies it,
we’ll set up a program to furnish
you the equipment and supplies to
groduce your own bellows contact
ackpanels. We opened the door to

lows contact is removeable and replace- industry application of press-fit,
able on the board. However, with the bel- and we're making it more usable
lows press-fit contact, the insulator hous- all the time. Write or call for addi-
ing need not be removed. tional information.

€)ELFAB

The Leader in Press-fit Technology
P. O. Box 34555 * Dallas, Texas 75234 * 214-233-3033
’ Circle 75 on reader service'card
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the same head that records the audio
signals. However, that head would
not be sensitive enough for reading
out the sine waves. The special read
head responds to the field itself
instead of to magnetic-field varia-
tions with respect to time, as does a
conventional head. The read head
works on the familiar magnetoresis-
tive principle whereby a thin nickel-
iron film deposited on the head
changes its resistance when sub-
jected to a magnetic field. This
resistance change signals the pre-
sence of a field.

The recorder is a top-of-the-line
model (see photo, p. 74). It will sell
for about $950 in Europe, offering
lots of special features like dynamic
noise limiting, Dolby noise reduc-
tion, and a post-fading system. It
also will work with the relatively new
“metal” cassettes. Using tape coated
with very fine needle-shaped parti-
cles of pure iron, these cassettes
yield a very wide frequency response
ranging from 30 Hz to 20 kilohertz
and a signal-to-noise ratio of better
than 57 decibels. -John Gosch

Japan

Software group faces
linguistic problems

A joint government-industry soft-
ware effort is laying groundwork for
the coming information-processing
age in Japan. Most present software
has been written in English-based
languages, but it is clearly not in
Japan’s interests to require English
training for everyone programming
or using computers.

The five-year program, approved
by the government last January
[Electronics, Jan. 18, p. 63, and July
19, p.63], involves designing an
operating system for handling Japa-
nese-language information. Partici-
pants also hope to anticipate prob-
lems that will arise with computers
designed after the project’s comple-
tion in 1983. They will be exploring
basic software technology, network
management, data base manage-
ment, virtual machine management,
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such as hotels.

$11,500 worth of computerization.

Controlled environment for the very few

A Paris firm called International Home Systems SA is offering computer
systems set up to manage the environment in buildings and adjust it to suit
the owners’ tastes. The systems are designed to handle regulation of
temperature, humidity, and ionization of the air; communications; security;
and information. The modular terminals employed use a pictographic coding
system to overcome language-barrier problems in international institutions

The price tag does not indicate a high-volume market as yet. The first
system, to be installed next year in a $4 million Belgian rest home, will cost
almost $500,000. it uses a minicomputer and more than 100 distributed
microprocessors. The cost for smaller systems for a proposed luxury devel-
opment of 150 houses on the Spanish resort island of Ibiza would run about
$25,000 per house, with the houses to be in the $200,000 to $400,000 class.
Pierre Sarda, IHS's chairman, says that he plans a version for a 400-unit
*economy’’ housing project. Houses costing some $65,000 each would have

-James Smith, McGraw-Hill World News

and very high-level language pro-
cessing. One major difficulty will be
the need to accommodate processing
of the huge applications software
base that will have accumulated by
1983: it may not be practical to
make a clean break with the Ameri-
can-influenced past.

Orthography. The U. S. model for
operating systems cannot be fol-
lowed because of the vast orthogra-
phical differences between the two
languages. The American Standard
Code for Information Interchange,
with only 128 characters, can be
handled by a single byte. The Japa-
nese Graphic Character Set, for
Information Exchange adopted last
year, includes 6,349 Chinese charac-
ters, 169 for the Japanese hiragana
and katakana syllabaries, the 10
Arabic numerals, 108 symbols, and
the Roman, Greek, and Russian
alphabets. This set requires 2 bytes
for each character. Although many
Japanese computers already handle
Japanese-language information,
their operating systems are usually
extensions of those developed for
U.S. systems and may be far from
optimum for dealing with 2-byte
characters.

Software will be the main thrust,
but development of basic peripheral-
equipment technology will also re-
ceive attention. Although applicable
to word processing, this high-risk
technology will be for more general
computer input/output. Most pres-

ent systems for Japanese-language
computer entry by unskilled users
require a large, cumbersome matrix
input tablet with several thousand
locations. Phonetic input in the kata-
kana syllabary will be explored, but
as no unique scheme exists for
converting kana writing to a combi-
nation of kana and kanji, the
computer would need some of the
attributes of a language-translation
machine —at present one of the least
successful computer applications.

Voice recognition and Japanese
hand written language optical char-
acter recognition will also be tack-
led. Less risky undertakings include
high-speed printers using lasers or
other advanced techniques, high-
capacity disks, and bubble memo-
ries.

The 10 companies in the research
association are Fujitsu Ltd., Hitachi
Ltd., Mitsubishi Electric Corp., and
their joint venture Computer Devel-
opment Laboratories; Nippon Elec-
tric Co., Toshiba Corp., and their
joint venture NEC-Toshiba Informa-
tion Systems Inc.; and Matsushita
Communication Industrial Co., Oki
Electric Industry Co., and Sharp
Corp. The top positions in the asso-
ciation will rotate yearly; Kazuo
Iwata of Toshiba, Sadakazu Shindo
of Mitsubishi, and Akisada Ogama
of Matsushita will be the first chair-
man and vice chairmen, respectively.
No single cooperative facility will be
set up. -Charles Cohen
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mora channel capacity.
‘expands your system to
8, de to 5 kHz response
o) fer you record in the 1ab or field. the Model
o Y adapts to your changing requirements.
mes of input tevels for different recording ap-
$ gre easily accommodated, often with a mere

Honeywell

. v ﬁhesensitivu'ty setting on the front panel.
“ven a complete change of type of measurements is just
a matter of inserting different plug-in modules in the ap-
propriate channels. And you have a complete family of
these signal conditioning modules to choose from, for
strain gages. thermocouples. flowmeters, tachometers
or voltage sources.

For detailed information on how the Model 1858
might meet your recording needs, call Lloyd Moyer at
(303) 771-4700. Or write for technical data sheets on
the Mode! 1858 and our illustrated brochure that
describes all of Honeywell's oscillographic recorders.
magnetic tape systems and signal conditioning
modules Honeywell Test Instruments Division,

Box 5227, Denver, CO 80217.

WE'LL SHOW YOU A BETTER WAY.
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The Thinline System.

Nearest thing yet to
universal fixturing.

Matching the test fixture to the PCB and the test system was often time-con-

suming and costly. Until the Thinline Vacuum Fixture System. With the Thinline
System, you can finally achieve flexibility at the interface end of your test sys-
tem. It's the first fixture system to approach universality.

The basic Thinline Vacuum Fixture System design solves several
basic fixture problems. Storage, for example. The Thinline

Product Access Unit (PAU) is only 3 inches deep so you can

have compact, “bookshelf” storage. And it's made of
precision-molded fiberglass and aluminum compo-

nents for light weight and easy handling.

The PAU is designed for easy access to interface
contact probes. Probing to any contact point
duringtestprogramverificationand maintenance
can be done while the PCB is in the vacuum-
actuated position.

The Thinline Probe Receiver is designed for
easy loading, precise fixture alignment and
positive locking. The receiver will
accommodate more than 2800

points and it can be easily

adapted for use with test

systems fitted with Virginia

» Panel or other test

- system interfaces.




FAST TURNAROUND WITH
THINLINE FIXTURE KITS.

Withthe Thinline Fixture Kit, you
buy a completely assembled
unit and do the probe location
drilling in your own shop, using
the PCB mylar as a master for
probe placement or by using the
PCB as a drilling guide. All dril-
ling can be done on a standard
press or mill. When drilling is
completed, point sets and wire
wrap posts are easily inserted
and wired. You build each fix-
ture as you need it with shorter
turnaroundtime and lower cost.

THINLINE UNIVERSAL
CARD PERSONALIZER
SYSTEM.

The Card Personalizer System
modifies the PAU component of
the Thinline System to permit
testing of a variety of PCBs with
a high percentage of common
components on a single basic
fixture. Each Personalizer Card
is partially drilled to accept all
ofthe probesinapredetermined
fixed pattern. Holes are then
drilled through at each point
where a specific PCB requires
access to the test system. The
Card Personalizer is an effec-
tive, economical method for
handling families of very similar
PCBs when the total number of
test points required for all
boards does not exceed avail-
able points in the test system.

THINLINE UNIVERSAL
WIRED PERSONALIZER
EXPANDS THE SYSTEM.

By adding a Matrix Platen to the
basic Thinline PAU and modify-
ing the contact pane! interface,
the Universal Wired Personal-
izer makes it possible to test
extremely large families of bare
boards and loaded PCBs with
up to 65% reduction in normal
tixturing costs. It's the nearest
thing yet to universal fixturing,
making it possible to easily and
economically interface with as
many as 30,000 test points. The
system utilizes a full matrix of
spring probes with activation of
only those probes required for
testing each specific PCB ac-
complished through an inter-
changeable wired personalizer.

Whatever your test require-
ments, we have the fixture fam-
ily to meet your needs. Call
or write today: Fairchild Test
Systems Group, Subassembly
Test Systems Division, 20 Wade
Road, Latham, N.Y. 12110.
(518) 783-3700

FAIRCHILD

Test Systems Group

The

First Family

of ATE
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RUN YOUR SYSTEM TEST BEFORE
THE BOARD GOES IN THE SYSTEM.

To thoroughly test LSI boards, you
have to test them at speed.

That used to mean testing them in the
final product. But not any more.

Teradyne’s L135 LSI Board Test System
is designed to emulate full operation during
board testing. Consider the advantages.

HIGHER YIELD.
HIGHER QUALITY.

Errors encountered testing a single
board are far more easily located and cor-
rected. Localizing problems during final
product testing can take hours.

During board test, the L135’s automatic
diagnosis capability finds faults at speed.
Faults that would take hours to locate man-
ually following a full system test.

What'’s more, thoroughly qualifying all
LSI boards individually greatly enhances
final product quality. System test yields
climb, as do profits.

Circle 80 on reader service card

EMULATING SYSTEM ENVIRONMENT.

First, you have to duplicate system
speed, and the L135 does. Its 5-MHz test
rate is equal to most of today’s micro-
processors.

Precise edge control is essential, as well.
The L135 offers up to five edge delays pro-
grammable in one nanosecond increments.

In other words, the L135 has what it
takes to board test LSI as if it were a sys-
tem test. So you can locate and correct
problems with the kind of speed that really
boosts yields.

It all adds up to productivity which, with
Teradyne’s L135, is the bottom line.

For more information on these and other
L135 features, contact your local Teradyne
Sales Office. Or call Teradyne Boston,
(617) 482-2700.

PRODUCTIVITY IS THE BOTTOM LINE.

f ERAUYNE,



Probing the news

New security planned for data

Public-key systems are being devised for data-transmission
encryption-decryption codes that are virtually impossible to break

by Harvey J. Hindin, Communications & Microwave Editor

In establishing the data encryption
standard for use in distributed
computing and communications sys-
tems, the National Bureau of Stan-
dards went a long way toward elimi-
nating the triple threat to data secu-
rity —electronic crime, sabotage, and
invasion of privacy. The DES is an
algorithm implemented either by
hardware using recently introduced
integrated circuits or by software.

DES has had problems from its
beginnings [Electronics, June 21,
1979, p. 107]. Though it has been
adopted, users wonder if and when it
will be possible for data thieves to
break a DES code. And, because the
same combination scrambling key is
used by both message sender and
receiver, chances have increased for
both key-security and transmission-
security problems. Protecting the
key is as great a concern as protect-
ing the message.

While the DES is the only encryp-
tion show in town now, most experts
agree that it will ultimately be
replaced by more sophisticated sys-
tems. “The DES will serve its purpose
for at least five years,” comments
Whitfield Diffie, staff researcher for
Bell Northern Research Inc. in Palo
Alto, Calif., “but will have to be
replaced as public-key systems be-
come practical.”

Unlike the DES, which uses the
same algorithm for both encryption
and decryption, a public-key coding
scheme uses different ones for the
two operations (see illustration).
This is a major advantage in security
as the sender is ignorant of the
decryption code. “Knowledge of the
encoding algorithm does not imply
knowledge of the decoding algo-
rithm,” explains Stanford University
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encryption expert Martin Hellman,
who, with Diffie, did some of the
original work on the system.

Mates. In the public-key system,
each encryption key has a decryption
key mate. It is impractical to get the
decryption key from a knowledge of
the encryption key, and it is virtually
impossible to decode a message with-
out the decryption key.

With the public-key system, se-
cure communication is possible even
over a tapped line. A receiver

publishes the encryption key in a
directory. A sender can reach that
receiver by looking up the public
encryption key number in the pub-
lished directory that gives the system
its name. However, the receiver does
not reveal the decryption key, which
is the basis for message security.
While the public-key system has
its appeal, some problems need to be
solved before it can become widely
used. For one, there is no standard
public-key system, but several differ-

ENCRYPTED
PLAIN TEXT TEXT PLAIN TEXT
MESSAGE TRANS- COMMUNICATIONS MESSAGE
GENERATOR [ "] miTTER [ LINK RECEIVER USER
KEY
SOURCE
ENCRYPTED
TEXT
PLAIN TEXT PLAIN TEXT
MESSAGE TRANS COMMUNICATIONS |
. NICATI MESSAGE
GENERATOR MITTER LINK —*| RECEIVER USER
h h
KEY KEY
SOURCE SOURCE

Scrambling codes. With the DES, keys are known by both sender and receiver (a). But with
the public key system (b), only the receiver knows the decryption key.
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Probing the news

ing versions from various sources.

Because there is no standard,
there are no IC chips yet available to
handle the coding and decoding or to
generate the encryption and decryp-
tion keys, so for the moment the
system can go nowheére.

Finally, there is the cost and trou-
ble of converting from DES to a
public-key system. Once users have
the DES system in place, they will not
be happy about switching to another
system unless the economic tradeoffs
are favorable.

Making it work. The public-key
system is based on number theory —
the study of the properties of integ-
ers. The encryption-decryption
mates are established by using integ-
ers to make the decryption algorithm
practically unobtainable from the
encryption algorithm.

Perhaps the best-known method of
generating the mates is the system
devised by researcher Ronald Rivest
and his associates at the Massachu-
setts Institute of Technology in
Cambridge, Mass. The Rivest
scheme depends on the properties of
large prime numbers.

To use the system, it is necessary
to generate two large prime numbers
and multiply them to establish the
encryption key. Given the resulting
very large number, it is almost
impossible to factor it to find out
what initial numbers give the multi-
plied result. Therefore, the factors of
the product of the original prime
numbers are used to generate the
decryption-key code. The security of
the system depends on the fact that
going one way with prime num-
bers—multiplying—is easy, but
backtracking —factoring —is ex-
tremely difficult.

According to Hellman, if each of
the original factors is 100 digits long,
the multiplication can be done in a
fraction of a second by computer.
But factoring could take “a million
years or so with the best-known algo-
rithm using a 1-microsecond instruc-
tion time.”

Several other public-key systems
are being studied by Shyue-Ching
Lu and Lin-Nan Lee of Comsat
Laboratories in Bethesda, Md. They
are geared to high data-rate commu-
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Communications systems that don’t cheat

The security of public-key systems makes them particularly useful in special-
ized applications. A perfect example is the concept of ‘‘read-only communi-
cations,” which could be used in surveillance of the parties agreeing to a
nuclear test ban to determine compliance.

In this situation, seismic detectors relay test data to participating nations.
But each party wants to be sure that the host country cannot tamper with
the transmitted data. The host country, meanwhile, wants to be sure the
detectors are sending only seismic readings and not spying.

How can this be done? The detector devices themselves can be made
tamperproof. However, the transmission must be protected from surrepti-
tious insertions of data that would give false readings. The obvious
solution—encryption —will not work because the host could not be sure that
espionage data other than the seismic information was not being transmit-
ted. And, monitoring the transmission by the host does not help since it is
impossible to read the encrypted data.

Letting the host country record the data and then periodically review the
decryption key to determine (after the fact) that the transmissions were
legitimate is not considered to be acceptable among those in military
intelligence. Such an approach generally creates key management prob-
lems, in any case.

But there is a way out without enlisting the likes of James Bond. A
so-called double public-key system is the solution. In this approach, the
country to receive the transmission from the host generates a mated pair of
encryption and decryption keys.

The decryption key—in this case the public key—is given to the host. At
the same time the encryption key inside the host's seismic detector is used
to encrypt its data.

Both parties have the decoding key and can monitor the transmitted
signals. However, the host does not have the encoding key, cannot get it
from the decoding key, and cannot tamper with the transmission.

So the host, in essence, can read the encrypted transmission but cannot
write it. Both parties to the treaty are happy with the knowledge that their

interests are being protected.

nications systems and, according to
the developers, “are simple to imple-
ment” electronically. Since Comsat
is interested in encryption of trans-
missions from geostationary commu-
nications satellites to multiple net-
work destinations, fast encoding and
decoding of data are critical.

Another public-key coding system
has been proposed by Robert Mc-
Eliece of the University of Illinois in
Urbana. It is based on the properties
of certain error-correcting codes, but
is said to be more difficult to imple-
ment than the Comsat systems.
Other public-key systems in addition
to these are still untested.

The major concerns in testing
these new systems, in addition to
security, are ease of implementation
of the algorithms and their related
computing times. This procedure
will take some time, but meanwhile
the potential impact of public-key
coding will bring on another burst of
encryption activity. The system will
mean new encryption-decryption in-

tegrated circuits and certainly the
need for new software. It will also
mean another round of intense stan-
dards efforts as the data-communi-
cations industry seeks increasingly
greater transmission security.

Already the education and public
information aspects of the field are
in full swing. Interest in the DES and
public-key systems has particularly
stimulated the lecture and seminar
industry, with major figures lending
their names to one or more organiza-
tions that offer to teach those inter-
ested —for a suitable fee—every-
thing there is to know about the
subject in one to three days.

Code experts and industry consul-
tants are busy as well. Strategic
Business Services of San Jose, Calif.,
and International Resource Develop-
ment Inc. of New Canaan, Conn.,
have already prepared expensive
reports on the DES. And it is said
that consultants will soon prepare
such reports on public-key systems,
keeping up the educational pace. [J
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HIGH VOLTAGE FOR

CRT APPLICATIONS

COMMERCIAL

2 to 30kV, 3 to 30 watts,
high voltage power supplies.
Custom flyback transformers.

MAJOR FEATURES:
MILITARY
Mit grade units for ground,
ship and aircraft.

L.V./ H.V.COMBO'S _
High voltage power supplies
combined with a multiple
output low voltage switcher

transient performance
load efficiencies > 60%

SPECIALS )
Miniature and sub-miniature
high voltage power supplies
to 20k V. Ultra stable or ultra
low ripple designs.

On/Off, Programming,

Send for Data Package on
standard product lines, or
call Factory for technical
assistance.

Mechanicals

PTK Corporation

SC-100 Series

Extremely compact, miniature design
(=13in*) e Weight =300 grams
e 2 to 22kV @ 10W e excellent

® Focus and G1 voltages

to +1kV e Options include
Input, Output, Remote
Thermal Shutdown and

¢ 3 YEAR WARRANTY

1173 Los Olivos Avenue, Los Osos, CA 93402

316

rd

313

e Full

W

(805) 528-5858
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OVENAIRE...

...now, morethan ever, your best bet for crystal
oscillators.

Ovenaire’'s oscillator capabilitieshave
been enhanced by theacquisition of
W.H.Ferwalt, Inc.

*STATE-OF-THE-ART HIGH STABILITY
CRYSTAL OSCILLATORS with stabilities to
5X10-'9/day and 7X10-'1/°C.

¢OVENIZED CRYSTAL OSCILLATORS
3X10-9/°C at low cost

*TCXO’s with temperature stabilitiesto
*+1X10°70to 50°C.

oDIP HYBRID CIRCUIT CRYSTAL
OSCILLATORS with temperature stabilities to
*20 ppm.

...and, as always, your best bet for crystal and
component ovens.

eELECTRONIC CONTROL MINIATURE
OVENS FOR: HC-18U, HC-25U,HC-42U
HC-43U crystals TO5 & TO8crystal, transistor
oriC14Pin& 16 PinDIP IC.

Plus a complete range of ovens for commercial
and military applications.

OVENAIRE-AUDIO-CARPENTER

Dwvision of Walter Kidde & Company inc
706 Forrest St., Charlottesville, Va. 22901
804/977-8050 TWX 510-587-5461
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TS
DROP-
PROOF

SOAR’S ME-221
MULTIMETER

YES, our ME-221 battery-

operated, portable muiti-

meter is DROP-PROOF — 3+

the taut band movement B0 50 ‘

absorbs shocks to 50 G's, )

and the meter movement -

is made in the U.S.A. But that’s not all! Price $30.00

This rugged, versatile instrument also has the following features:

& Four Function Modes—DCV, ACV, DCmA, and Ohms

B High Accuracy and Stability

® A Sensitivity of 22,200 Ohms per Volt DC and 10,000
Ohms per Volt AC

® Mirrored Scale for Easy Reading

® Wide Scale Meter Deflection Angle of 95 Degrees

AND LET's NOT FORGET SOAR's S-20! At a price of $35 this

battery-operated completely portable analog multimeter has no

equal. It's features include: (1) d’Arsonval Meter Movement that

Guarantees High Accuracy, (2) a Sensitivity of 30,000 Ohms per

Volt DC and 15,000 Ohms per Volt AC, (3) Five Function Modes,

and (4) Twenty Measurement Ranges.

Let SOAR show you the difference in Analog Multimeters. Call

"ME-p24q
F

SOAR
- e

6 0240,

1000 ayy
Rx10

250

Rxi00

50
&y

~ 1000

$00

or Write TODAY for free catalog.

S SOAR ELECTRONICS (U.S.A.) CORP.
corporation

200 13TH AVENUE
Circle 175 on reader service card

RONKONKOMA, NEW YORK 11779
TEL. (516) 981-6444/TELEX 144638
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Probing the news

Consumer

Turning TV sets into terminals

Big Berlin show provides a stage for new television services
with which European companies hope to lure consumers

The International Radio and televi-
sion Exhibition held biennially in
West Germany is a big, noisy affair,
but behind the hoopla the show
provides an excellent opportunity to
spot the hot consumer products
coming onto the European market.
This year's gathering of 525 exhib-
itors from Aug. 24 to Sept. 2 in West
Berlin is no exception.

Sharp-eyed visitors among the
600,000 people expected to wander
the 20 acres of floor space will
discern one major trend gaining
momentum: the television set is
quietly undergoing a metamorphosis
into a home terminal. No longer a
device waiting to be switched on to
air a transmitted program, the set is
turning more and more into an
alphanumeric information display, a
playmate in video games, and a
screen for taped programs made by

2

b—

by John Gosch, Frankfurt bureau manager

the viewer with a TV camera.

Accordingly, the emphasis at Ber-
lin this year will be on information
systems like Britain’s Prestel,
France’s Antiope, and West Germa-
ny's Bildschirmtext. Also to be high-
lighted are two-way broadband com-
munications systems. Coming in for
particular attention will be the video
cassette recorder, one of the hottest
competitive items at the show. Then
there will be a good number of new
video games, home computers, and
video cameras—all using the TV
screen as a display terminal.

VCR battle. To put themselves in a
better position to do battle with the
Japanese VCR companies in Europe,
NV Philips Gloeilampenfabrieken
and Grundig AG have jointly devel-
oped a recorder system using a
reversible cassette whose half-inch
tape provides up to four hours of

Showmanship. At the Berlin exhibit, Grundig

AG will show its new Video 2x 4 VCR. Grundig

and Philips have introduced compatible VCR systems to counter Japanese competition.

84

playing time on each side, giving a
total of eight hours. Both companies
will unveil the first models of their
so-called Video 2000 system at the
Berlin show—so-called because ac-
tually the consumer Electronics divi-
sion of Philips calls its model the
VR2020 and Grundig has named its
version Video 2 X 4 (see photo).
Meeting the Far Eastern competi-
tion in video recorders will be hard.
Not only do Philips and Grundig
have to put up with direct entry of
Japanese firms, they also must
contend with a half dozen or so
European companies that have opted
to sell either Sony's Betamax or
Matsushita’s Video Home System
originally developed by Victor Co. of
Japan. But Philips and Grundig,
which together have a 50% share of
Western Europe’s color Tv market
of some 9 million units, are hopeful
they can lure other European firms
into the Video 2000 camp to counter
these Japanese moves.
Compatibility. To achieve this
goal, they are banking heavily on
one of the system’s major advan-
tages: compatibility. This makes it
possible to use the same cassettes on
either Grundig or Philips models—
and eventually on Video 2000 mod-
els that other European firms may
choose to build. Other features that
should appeal to potential Video
2000 buyers are the system’s tape
economy and modularity. “The sys-
tem’s modular construction,” says
Roland Klink, head of product
management in Grundig’s video
group, “makes it possible to build
models that can handle different
color-TV and line-frequency stand-
ards and different kinds of tape, as
well as the stereophonic TV that
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OUR LIGHTWEIGHT DMM’s
they’re really heavvwelghts

If performance is what you are
looking for, SOAR’s lightweight
(12.7 ounces) completely portable
and battery-operated LCD and
LED multimeters are true
heavyweights.

Take the ME-523 3'%-digit
DMM. For a price of $150 it’s the
best instrument available. All five
function modes appear directly on
the LCD display, and DC accuracy
is 0.25% (typical). Other features
include a HI-LO ohm switch for all
ranges, automatic zero adjust-
) ment, automatic polarity indica-

tion, overload protection, and a
mi)gglgm indication of 1999 or

Save rework costs/fi.e|d service [ grli'c:ogf' Ig1e 55tl?tehl:se _ailztzr;chf)éae

= calls. This Cincinnati Sub Zero ‘ tures of the 523 except for the 3%-digit DMM.
Re]ect thermal s';°°k.t:ath w.eefs :’."“ mode display on the LCD. And

components wi marginal reha- - .

bitity. Completely automatic re- ‘ then, of course, there is our ME-521DX. It incorporates a

. ’ A i q :
marg|na| I.C.’s gardiess of test load. Eiiminates grlsgkrl‘t;hesepgrirg:l.\tshE?oglsplay Ald| Das Entyerea e ENcyRel
trial cycles to MIL.STD. B8B83A. I - il - . .
Select the model to suit your needs — production unit or All SOAR DMM's have operating temperatures from 32°to 104°F.
incoming inspection testing version. Contact George | | As options they can be provided with AC to DC adapters and

vinyl protective cases.

Call or write today for a free brochure on the DMM'’s that work
for you!

SOAR SOAR ELECTRONICS (U.S.A.) CORP.
i' 200 13TH AVENUE

Eshliman, Industrial Sales Manager.

CINCINNATI fﬁa@f&ﬁ’a’g ;gceiusrry with
SUB g ZERO environmental simulation

PRODUCTS INC. ia and leslequipmem.J
0

r & RONKONKOMA, NEW YORK 11779
corpor ation TEL.(516) 981-6444/TELEX 144638

2612 Gilbert Ave., Cincinnati, Ohio 45206 » (513) 751-881
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Hybrids: A New Dimension
in Voltage to Frequency Converters

Ultra-Linear
Voltage To Frequency
J Conversion

. is achieved with these new hybrid 10 kliz, 100
kHz and I MHz V to F converters where Nonline-
arity is guaranteed to .005% Full Scale. Each
model has exceptionally Low Drift specifications
over the full =55°C to +125°C operating tempera-
ture range and offers up to 100% overrange. In ad-
dition, these highly reliable hybrids are screened to
MIL-STD-883. Commercial versions are also avail-
able.

SEE US AT WESCON BOOTH #1403.
Circle 176 on reader service card

TELEDYNE PHILBRICK baTA CONVERTERS, V/F/V CONVERTERS, LINEARS, NONLINEARS, POWER SUPPLIES
i Allled Drive at Route 128, Dedham, Massachusetts 02026

~~ J
—Ln__j.—Ln_r—L_!m—L : (617) 329-1600 TWX: (710) 348-6726 Telex: 924439




Suddenly your last year’s
Electronics Buyers’Guide is
as outdated as last year’s
phone book

1979 Electronics Buyers’ Guide. Completely new listings
of catalogs, new phone numbers, new addresses, new manufacturers, sales reps, and
distributors! The total market in a book—four directories in one!

1. 3.

Directory of products. Over Directory of manufacturers.
4,000 products, over 5,000 Local sales offices, reps, and
manufacturers. distributors, with phone
numbers. Number of em-
ployees and engineers, dollar
volume, name of company
contact.

4.

Directory of trade names of
products and their manufac-
turers. You can trace a prod-
uct by its trade name only.

2.

Directory of catalogs.
Includes six post-paid catalog
inquiry cards for 10-second
ordering.

The Only bOOk Of its | Electronics Buyers’ Guide
| 1221 Ave. of the Americas

kindin the field. ! new York, N.y. 10020

Yes, please send me _____ copy(ies) of 1979 EBG.

|
|
|
| |
| ) .
. ! | $3 del d he USA or Canada.
If you haven'’tgotit, | Oive 222.32_23 340 per copy for delivery elsewners (55211 |
you're not inthe market. | “"*=>*" }
| Name - - o i
Toinsure prompt delivery | Comany I
encloseyour check with the » - .
couponnow, | Sreet |
l City State _Zip |
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some producers are working on.”

While the market for video cas-
sette recorders is developing fast,
that for new media and information
systems is still in the embryonic
stage. Britain was the first country
to go into operational service with
television-based information services
such as Teletext and Viewdata. And
though British component and set
manufacturers have poured huge
sums into the technology, the hoped-
for boom in these systems has yet to
start. In 1978 sales of Teletext sets
in the UK were a mere 10,000 units
and, predicts Nigel Schofield, a
market analyst for Thorn Consumer
Electronics Ltd., they will be around
the 25,000 mark in 1979.

In West Germany, commercial
sales have not even started. But the
Berlin show will provide a preview.
During the event, the country’s First
Television Network will stage na-
tionwide broadcasts of a Videotext
magazine encompassing 75 pages
transmitted during the blanking
interval produced after each TV
frame. Early next year German
broadcasters will begin large-scale
trials in Videotext transmissions.

Also to be demonstrated will be
West Germany’s Bildschirmtext, a
system based on Britain’s Viewdata
system. In this Post Office-run
service, the user-requested informa-
tion comes from a central computer
and is fed over telephone lines to the
viewer’s screen. Beginning early next
year, large-scale field trials with
7,000 subscribers participating will
be staged in Diisseldorf and West
Berlin. Since the market is interna-
tional, Britain and France, too, will
be demonstrating their new informa-
tion systems at the Berlin show.

Gamesmanship. Other equipment
that should capture attention are
video games and learning systems.
One system is the G7000 from Phil-
ips. In addition to game cassettes, it
includes a cassette that the Dutch
company terms an introduction to
computer programming. The cas-
sette has a data and program memo-
ry and a supply of 29 basic
commands. The Philips system al-
lows alphanumeric and control char-
acters to be entered over a keyboard
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that is part of the equipment. The
output is displayed on the screen.

Berlin showgoers will find a some-
what similar system on Grundig’s
stands. The microprocessor-con-
trolled “‘Super Play Computer 4000
consists basically of control consoles
that connect into a slot on the front
panel of the company’s top-of-the-
line 26-inch color sets. With a view
to the future, Grundig engineers
designed these sets to accommodate
also text information systems such as
Videotext. Among the cassettes
available for the Super Play Com-
puter 4000 system are a number
containing mathematics-learning
programs.

Not to be outdone by their Japa-
nese competitors, both Grundig and
Philips will bring to Berlin color
cameras for consumer use. The
German company will present its
FAC1800, a compact single-tube
color camera with an electronic
viewfinder. Suitable for hookup to
either a video recorder or a color TV
set with appropriate inputs, the
camera has a 6X zoom lens with
focal lengths of 17 to 102 millime-
ters. The 2.5-kilogram device has a
built-in highly sensitive microphone
for sound recording.

The Philips unit, the V200, uses
three vidicon tubes that the company
says provide the same color quality
as those in professional TV cameras.
The unit has automatic color correc-
tion as well as brightness and
convergence control. The V200 sells
for less than $1,500.

For all the emphasis on systems
and devices that fit on the television
set, the Berlin exhibition will not
lack advances in receiver design. The
microprocessor continues its pene-
tration into TV receivers as a means
of tuning and picture control.

Furthermore, big strides are also
being taken in chassis design with a
view toward reducing energy con-
sumption. Blaupunkt-Werke GmbH,
an affiliate of West Germany’s
Robert Bosch Group, will present a
color TV receiver with a 26-inch,
110° display tube that consumes less
than 100 watts—a big improvement
over the 350 to 380 w sets demanded
in the past. Blaupunkt’s 20-in. sets
consume only 70 w, not much more
than the energy burned by a
medium-power light bulb. g
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Memories

Wafers to challenge disks, bubbles?

Long in the lab, wafer-scale integration may now be ready

to provide megabit memories that are superfast and nonvolatile

Despite work going on since the late
1960s in the U.S. and abroad,
wafer-scale integration—that is, in-
tegration over the face of an unbro-
ken wafer—has never made it out of
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the lab. However, the pieces seem to
be coming together at the McDon-
nell Douglas Astronautics Co., Hun-
tington Beach, Calif., a subsidiary of
McDonnell Douglas Corp.

Under direction of microelectron-
ics systems technology branch chief
Yokun Hsia, a group of researchers
aims to make WSI a production real-
ity by the mid-1980s. The group has
already designed experimental ver-
sions of near-megabit memory sys-
tems on single 4-inch wafers using
an adaptive interconnection ap-
proach that not only could make wsi
practical, but that also holds promise
for very high-speed integration and
adaptive multiprocessor computer
architectures.

According to Hsia, WSI has been
slowed because semiconductor and
systems engineers have been working
separately. McDonnell’s wWSi work

by James B. Brinton, Boston bureau manager

began that way in the early 1970s
with low-level work at its Actron
division in Monrovia, Calif. Hsia’s
group added systems-engineering in-
sight to that effort and has built a
program now worth more than $I
million of McDonnell’s yearly inter-
nal research and development funds.

McDonnell’s 72 years of effort
have generated what Hsia calls *“‘a
systems approach to wWSI,” an adapt-
ive interconnection scheme that
makes possible a “‘system on sili-
con.” The adaptive concept, called
AWSI, includes features like error
detection and correction in memory
applications, plus fault diagnosis and
self-repair through reconfiguration
of the buses connecting memory or
processor arrays.

Though Hsia’s group has built
only memories so far, that is “mostly
because we are interested in the

ADAPTIVE WAFER-SCALE INTEGRATION APPLIED

TO SEQUENTIAL-ACCESS MEMORY
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Megabit memory system. The 4-in. wafer above would hold 250-plus MNOS memory arrays like the one shown. Each data bit is stored in a
silicon-nitride field-eftect transistor like that at right. System self-tests, can reconfigure itself to compensate for failed memory arrays.
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interconnection system.” For the
early 1980s, Hsia sees wafers con-
taining many microprocessors, ar-
rays that could be arranged in real
time to fit the computing task at
hand. He feels that adaptive multi-
processor systems are a logical
outgrowth of AwSI. These multipro-
cessors would have great speed
potential because of the number of
processors working in parallel and
because of the short propagation
delays between elements in an “‘on-
wafer” system. This potential seems
promising for the military’s very
high-speed integrated-circuit
(VHSIC) program, even though
McDonnell is not now part of any
VHSIC team [Electronics, March 15,
p. 41].

Bulky. Early commercial AWSI
wafers would probably be targeted
at “solid-state-disk™ applications.
AWS!’s metal-nitride-oxide-semicon-
ductor (MNOS) storage would be at
least 10 times faster than magnetic
bubbles, Hsia claims, and —like bub-
bles —could be multiplexed for high-
er data rates. “We have a megabit
per second now,” he reports, “and
expect 2 megabits.” Multiplexing
could increase either of these figures
by a factor of 10 or more.

Also, compared with disks with
latency times of up to 10 millisec-
onds, AWSI latency time would be
almost nil. Since data stored in an
AWSI bulk store would be mapped,
the wafer’s controller would access
only the desired file.

Problems and solutions. Much of
Hsia’s work has been aimed at solv-
ing problems like heat dissipation,
radiation resistance, reliability, and
testing, not to mention reducing cost.
These problems were tackled with a
combination of MNOS and adaptive
interconnection.

On an AwsSl megabit wafer, for
example, storage would be divided
among hundreds of 144-by-164-mil
(or smaller) 4,096-bit MNOS arrays
(see figure). MNOS is nonvolatile and
therefore needs power only during a
read or write cycle. Since one of
these MNOS arrays uses only 200 to
300 milliwatts at most during read
or write, the power consumption of a
I-megabit AWS! memory can aver-
age 2 to 2.5 W or less. This figure
translates into the sort of heat a 4- or
5-in. wafer can dissipate easily.
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On average, Hsia adds, MNOS
uses about a tenth as much energy as
the MOS approaches, but is compati-
ble with almost all of them. MNOS
also is resistant to ionizing radiation,
a factor in military applications.

High reliability. Hsia figures that
AWSI should be very reliable. The
key is its organization: the use of
adaptive, alterable interconnections
and spare memory arrays or proces-
sor sites. Thus, in an AwSI bulk
memory, a flawed memory array can

be replaced with a spare so quickly
that the user will notice nothing.
Hsia compares a dual redundant
store using two stacks of 4-K memo-
ry arrays with an AWSI system using
one 16-array stack plus either two or
four spare 4-K arrays. With two
spares, the AWSI system delivers a
mean time between failures of more
than 38,460 hours versus the dual
redundant system’s 5,000 hours.
With four spares, it achieves an
MTBF of almost 44,000 hours. O
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Probing the news

Computers

Plugging along in IBM’s shadow

Vendors of IBM-compatible computers and peripherals

have survived market upset in the past—can they do it now?

by Anthony Durniak, Computers & Peripherals Editor

The market for IBM and IBM-
compatible computers and peripher-
als is in a state of confusion. Dazzled
by the introduction of dramatic new
hardware and software technology in
IBM’s 4300 computers [Electronics,
Feb. 15, p. 85] and expecting more
dazzle early next year, customers are
hesitating to place orders for current
models and in some cases are cancel-
ing orders or are leasing.
Second-quarter financial reports
released in the last month by
Amdahl, Memorex, Cambridge
Memories, and Itel tell the tale. All
reported earnings adversely affected
by the instability of the market.
Even the industry giant is experienc-
ing postnatal depression—I1BM said
last month that its second-quarter
earnings were down (3.4%) com-

pared with those of the same quarter
last year, the first time that has
happened in 17 quarters.

Getting together. Consolidation of
the industry may be in the wind.
Earlier this month the 1BM-compati-
ble computer maker Amdahl Corp.,
Sunnyvale, Calif., and the plug-
compatible peripherals manufactur-
er Memorex Corp., Santa Clara,
Calif. announced they were holding
merger discussions—a possible por-
tent of the future of the business, say
observers.

“The industry is aiming more
towards the systems,” comments
William Becklean, Boston-based
computer industry analyst for New
York’s Bache Halsey Stuart Shields
Inc. “They can no longer sell just
hardware, they must offer a broader

Troublemaker? IBM's 4300 computers now being manufactured for fourth-quarter
deliveries have turned the market for current equipment topsy-turvy.
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range of equipment and have other
value-added features such as systems
and software support.”

Selling computer hardware alone
will be most difficult in the 4300
market, some analysts believe, even
though the vendors in that market
are sure they can match the comput-
er’s performance. For instance, most
of the 187 instructions recently
revealed in IBM 4300 technical
manuals were also included in the
older System/370 instruction set.
Only eight of the 183 Systems/370
instructions were deleted to make
room for a dozen new instructions.

Positive thinking. But Robert T.
Fertig, vice president of Advanced
Computer Techniques Corp., New
York, warns that because of its
heavy use of microcode IBM can
make the 4300 a technical “moving
target.” Still, that seems not to
alarm Joseph L. Hitt, president and
chief executive officer of Magnuson
Systems Corp., Santa Clara, Calif.
“We’ve been through a stack of IBM
documents and don’t anticipate any
problems. We’ll deliver our comput-
ers on schedule,” he says.

And Jim Geers, marketing vice
president at Two Pi Co., Santa
Clara, Calif., says the uncertainty at
the lower end of the market is start-
ing to subside now that the 4300
deliveries are being scheduled by
IBM. The question now is when the
turmoil in the high end will end.

Bache’s Becklean notes that in the
almost 16-year history of the plug-
compatibles such market disruptions
have always occurred immediately
before and after any major IBM
product announcement. But general-
ly, he adds, the plug-compatibles
vendors have recovered. O
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Technical articles

Peripheral chips
shift microprocessor systems
into high gear

Support devices, peripheral controllers make short work of functions
that microprocessor software toils over, says this special report

by John G. Posa. Microsystems & Software Editor

O If microprocessors have revolutionized attitudes to
computers, peripheral chips are revolutionizing attitudes
to microprocessor systems.

Peripheral chips are dedicated hardware that whiz
through the chores that the processor would otherwise
have to toil through in software. They began as the
microprocessor itself began—as a replacement for
random logic, an answer to the need to reduce package
count, power requirements, and heat dissipation, not to
mention design time. But now, especially in high-
performance systems, they are being used to distribute
processing —to off-load the central processing unit and
free it for bigger and better things. While executing a
complex operating system and high-level-language appli-
cation programs, the CPU does not want to be bothered
with scanning a keyboard, for example.

Yield economics

Giving added impetus to the trend to make peripheral
chips ever more intelligent is yet another factor—the
constraints of semiconductor technology itself. There is a
limit to the number of active devices it is economically
feasible, in terms of yield, to put on a single chip, and
today’s 16-bit microprocessors are coming uncomforta-
bly close to that limit. Yet somehow they will have to
circumvent it if they are to fulfill the chip makers’ claims
in their recent literature and challenge low-end mini-
computers, which at present are used for advanced data
and word processing; multitasking, multi-user software
development; high-precision scientific processing; dis-
tributed networking; and data communications.

The obvious solution is intelligent, programmable
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peripheral chips. After a burst of commands, the proces-
sor can leave them alone and expect to be interrupted
only when they have something important to communi-
cate. No longer need a CPU be so bogged down with
requests that it has no time to realize its full potential.

In a microprocessor-based system, practically every
chip besides the CPU could be considered a peripheral
chip, from gate packages to memories. This report will
not cover so broad a range. Rather, it will focus on
digital, bus-oriented devices that relieve the CPU of time-
consuming tasks like timing a cathode-ray-tube display
or calculating fast Fourier transforms. And although
some data-acquisition and telecommunications compo-
nents are bus-oriented, these will not be included
because their application warrants treatment that is
beyond the scope of this report and because they have
been covered in other recent special reports on analog-
to-digital converters and codecs [Electronics, Sept. 14,
1978, p. 105, and May 10, 1979, p. 105].

Still, that leaves seven categories to discuss:
® Bus arbiter chips are being used to circumvent conten-
tion in systems where there are a number of intelligent
subsystems. One company has designed a microprocessor
to further insulate other intelligent devices like peripher-
al controllers from the system bus.
® Memory-management units are emerging to allocate
storage under the advanced operating systems that will
ultimately be commonplace. Other peripheral chips, like
the 8202 from Intel and the 9915 from Texas Instru-
ments, automatically refresh arrays of dynamic
random-access memories (RAM).
® Direct-memory-access (DMA) controllers are address-
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ing larger spaces and transferring data at faster paces to
and from more places and in many different ways.

B Mathematics and signal-processing peripheral chips
will take high-precision calculations out of the CPU’s
domain. Thus, the processor will be freed from finding
floating-point sums, products, and differences, trigono-
metric values, Fourier transforms, and so forth.

B Dedicated peripheral-equipment controllers are doing
more with fewer external parts. Floppy-disk controllers
can handle double-density formats and execute not
merely single commands but macro-instructions, too.
Controllers for Winchesters and other hard disks are
beginning to appear. Cathode-ray-tube controllers can
display high-resolution alphanumerics and graphics and
perform transparent refreshing.

® Data-communications chips are tipping the scales in
favor of synchronous data transfer and against the less
efficient but also less expensive and less complex asyn-
chronous approach. The devices take care of the electri-
cal interface and avail themselves of numerous bit- and
byte-oriented protocols. Accompanying chips encrypt
and decrypt the data and check it for errors.

® Finally, various types of universal peripheral control-
ler chips, including general-purpose single-chip micro-
computers, are being programmed for a variety of tasks.
Often they contain RAM and serial communications
logic, making them perfect candidates for processing
nodes in a distributed network.

Good business

Nor is there any reason to suppose that this list is final
and that peripheral devices will stop proliferating, for
their existence benefits their manufacturer at least as
much as their user. Besides making the performance of a
chip maker’s microprocessor family more attractive, they
are highly profitable.

“Our major thrust will be in peripherals rather than in
CPUs,” says J. E. Bass, marketing manager for the MOS
microprocessor division of Signetics Corp., Sunnyvale,
Calif. “They have a higher average selling price, and
that makes good business sense.”

“Peripheral chips will continue to be a major part of
our business,” says Steve Sparks, manager of microcom-
puter marketing and systems applications for Motorola
Inc.’s Integrated Circuits division in Austin, Texas. “We
built all these high-perfarmance CPUs, with their power-
ful instruction sets, fast clocking, and extended address-
ing, but the key question remains: how does that proces-
sor work in the system?” His answer is support chips
that interface the CPU to buses, memory, input/output
devices, and peripheral equipment.

“You don’t want the CPU to wind up being just a
peripheral controller,” agrees Dave Gellatly, marketing
manager for the mid-range product line of Intel Corp.,
Santa Clara, Calif. “In an intelligent terminal, by the
time the CPU has serviced all its peripherals—the CRT,
disk, communications line, and perhaps even a printer —
it has no time to do the general data processing.”

A consensus has evidently emerged. However spar-
kling a processor’s potential may appear, it is just a
diamond in the rough, lacking the brilliance it can attain
by interfacing with peripheral chips.
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PART 1
SYSTEM SUPPORT
DEVICES

Support devices include those chips that up system
throughput by relieving a CPU of time-consuming tasks
like direct-memory-access (DMA) transfers and mathe-
matical calculations. Excluded are those chips that
control peripheral equipment like disks and displays.

Clearly devices such as bus arbiters and DMA control-
lers help organize traffic in systems that are heavy on
input and output. But Intel Corp. has gone a step farth-
er; it has dedicated a microprocessor, the 8089, to the
task of input and output.

A dedicated CPU

“We’re not brilliant,” admits Intel's Gellatly, “we
looked to the mainframers and found they had solved the
problem with an 1/0 processor. 1BM calls it a channel
processor, but the 8089 is conceptually the same thing.”

Gellatly argues that dedicating a CPU to the job is
justified for two reasons. First, it unloads the principal
processor. Secondly, the instruction set of a general-
purpose processor is not always optimized for this work.

The 8089 is a fully parallel 16-bit machine with its
own instruction set, fashioned for 1/0 control. It uses the
same high-performance MOS (H-MOS) technology as the
8086, but the die is slightly larger as it has more devices.
The chip incorporates two independent channels, each
with its own set of registers. It has a 20-bit-wide arith-
metic and logic unit and can address the 8086’s full 1
megabyte of address space. The maximum transfer rate
of either channel is 1.25 megabytes with a 5-megahertz
clock, while maximum latency for a DMA request is 2.4
microseconds.

Intel claims that the 1/0 processor relieves the CPU by
30% to 80%, depending upon the application. “The 8089
has its own memory that tells it what to do. It never has
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1. Lead time. First dedicated support device for memory manage-
ment was Zilog Corp.'s Z-MMU. Segment numbers and addresses
from the Z8000 are joined in this chip. The segment numbers are
delivered early, though, to avoid delays through the device.
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to tie up the system bus to execute its programs,” says
Gellatly. For instance, “in a disk controller, the chip can,
under its own program control, search a disk for a track,
search a track for a sector, find a character in a record,
and test its parity without ever using the system bus.”

Bus arbiters coming

Intel’s 8289 bus arbiter is another new chip that in
fact allows the 8089 to be used to full advantage.
Because the 8089 can take control of the system bus in
its remote mode, it has as much need of an arbiter as the
main CPU.

Motorola also plans a bus arbiter for its long-awaited
68000 cpu. “With sophisticated processors and the
latest intelligent peripherals, bus arbitration becomes a
key feature of high-end microcomputers,” says Motoro-
la’s Sparks.

Though Motorola’s arbiter’s ultimate specification has
not yet been made final, some of its requirements appear
to be concrete. The device sounds conceptually similar to
Intel’s. “The bus arbitration unit has a priority network,
address decoding, and logic for hand-shaking,” says Stan
Groves, manager of microcomponent applications engi-
neering at Motorola’s IC division. “And,” he adds, “if
you design it properly, you can have multiple local buses
talk to one global bus through the device. It is not
necessary for all address and data lines to go through the
bus arbitration unit—only the control lines.”

“With such a philosophy, you'd have three-state
buffers on each bus and their enable lines would come
from the arbiter,” adds Sparks, “The enable lines would
then control the communication paths. Thus, the chip
would be a programmable device that would get loaded
with the various priorities, etc. This demands that you
have a master at all times to determine which would
become next in the hierarchy of control—but it doesn’t
imply that the master function can’t be passed around.”

Sparks says that the arbitration chip might be able to
control five or six buses, each capable of running inde-
pendently until system resources are required. However,
he also admits that the hardware could get so compli-
cated that nobody could write the software to run it.
With multiple buses, for example, “the operating system
has to keep the ‘hierarchy of mastership’ in mind, and
that,” smiles Sparks, “is the tricky part—to design the
hardware that makes those software problems as easy as
possible to solve.”

Memory management

" With the latest 16-bit microcomputers, the range of

direct memory addressing has swelled from the 64-
kilobyte standard of their 8-bit predecessors up into the
millions of bytes. Responsible for this trend is an
increased use of high-level languages and their asso-
ciated operating systems, fatter programs and data
bases, and deflated memory costs.

This dramatic increase in available system memory
has ushered in the need somehow to manage it. To come
to grips with this problem, Intel, Zilog, and Motorola are
all making provisions for segmented-memory addressing.
Only the last two companies favor separate management
chips, however. Intel claims that the degradation in
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2. Software DMA. Anything a CPU can do, a dedicated chip can do
better. In this DMA example, the CPU must execute the tinted path
each time a byte moves from an 1/0 port to memory, and with an
8080, this could cost as much as 50 clock cycles.

throughput caused by the delay through a peripheral
device warrants the inclusion of management and
protection hardware within the CPU itself at some later
date. National says management and protection deserve
a dedicated unit, and may have plans for one for its
NS16000 CPU to be revealed later this year. TI also
promises what it calls a memory mapper.

The most primitive form of memory management is
segmented-memory addressing. The first microprocessor
to offer it was the 8086 from Intel. With segmentation, a
physical memory address is formed by concatenating an
offset value with a segment number. At least two poten-
tial benefits can be realized with this facility. First,
inherently different memory sections, such as those for
programs and data, can be disjoined, allowing both
complex application programs and system programs like
operating systems to be implemented in a more straight-
forward fashion. Secondly, if the code in a segment
refers only to itself, then dynamic relocation is simply a
matter of changing the base-address value.

Zilog Inc.’s segmented 48-pin version of its Z8000, as
opposed to the 40-pin nonsegmented version [Electronics,
Dec. 21, 1978, p. 81], looks at its 8 megabytes of memo-
ry as a segmented rather than linear arrangement. Its
space is divided into 128 relocatable segments, each of
which can be 65,536 bytes. The Z8000's 23-bit seg-
mented address comprises a 7-bit segment number and a
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16-bit offset address that points to any location relative
to the beginning of the selected segment.

However, rather than mesh the segment number and
offset value within the CPU itself, the Cupertino, Calif.,
company chose to design a peripheral memory manage-
ment unit (MMU). Advanced Micro Devices Inc. in
Sunnyvale, Calif., will second-source the MMU along
with both Z8000 CcPUs and other Zilog peripheral chips
[Electronics, July 5, p. 39]. The MMU can refer only to 64
segments at one time, so to get all 128, two MMUs must
be paralleled. But the MMU also maps 23 bits into 24, so
that the segments can be located anywhere in a 16-
megabyte space. After a reset or at power-up, addresses
pass right through the MMU and into physical memory
for initializing the system.

The MMU also protects the segment contents. Each
segment has associated with it a characteristic register
that specifies its availability; that is, whether the
segment is for system or user, to be read or executed, and
so on. This register is compared to status lines from the
cpu. If a conflict arises, a signal from the MMU, called
suppress, acts to stop the operation.

The suppress signal is typically tied into the system’s
read/write logic and bus drivers. “It comes out fast
enough to block write operations,” says Joe Kroeger,
manager of MOS peripheral applications at AMD, “but it
just can’t get there soon enough to stop a read opera-
tion.” Figure 1 shows the relationship between the
segment number and the 16-bit address offset for the
segmented Z8000.

In the works

Motorola, National, and TI have as yet only plans for
memory management units. Motorola’s 68000 central
processing unit will have two modes of operation: super-
visor and user. Its proposed memory management
controller will function in the user mode to manage the
large address space in a transparent manner. It will be
possible for the user to change or update it only when it
is in the supervisor mode. The controller is being
designed to manage a variable number of variable-size
segments as well as handle the relocation and protection
of the segments in a dynamic multitasking environment.
The 64-pin chip has over 70 instructions and may
support several users. Besides translating logical into
physical addresses, it regulates accesses to sections for
read-only, read or write, program code, and protected
data or code.

National Semiconductor Corp., Santa Clara, Calif,,
may be working on a memory management unit for its
16000 microprocessor. “Memory management is impor-
tant for those who wish to expand their memory space,”
comments George Chao, director of microprocessor
marketing at National. “In the future, with 32-bit
processors, you're going to be seeing a lot of it, and it
warrants a separate chip.” But he also adds that “the
Z38000 and the 8086 have taken the minicomputer meth-
od of segmenting memory and it creates a lot of over-
head. We're pushing for uniform memory addressing.”

Texas Instruments Inc., on the other hand, is working
on a chip it is calling a memory mapper. According to
Jim Huffines, marketing manager for TI’'s MOS micro-
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processors division in Houston, the mapper will allow
easy expansion of the 9900’s addressing capabilities, but
it will not make those users who can get by with 64
kilobytes of memory pay for unnecessary overhead.

Direct-memory access provides a means of transfer-
ring blocks of data, typically between a peripheral device
and the system memory. The DMA procedure is actually
quite simple in nature, and any microprocessor is more
than capable of doing it in software by executing a loop
like the one shown in Fig. 2. The routine represented by
this flow chart fetches bytes from an input port, stores
them in sequential memory locations, and decrements a
counter. When the counter reaches zero, the transfer is
complete and the loop is exited.

The catch is that all those load and store operations
take time; an 8080 microprocessor might require as
many as 50 clock cycles to transfer each byte. On the
other hand, with a DMA controller chip, such transfers
can take place in as few as 2 cycles per byte. So for
repetitious data movement especially, it makes sense to
use such a chip.

DMA techniques

There are several ways to achieve DMA, and the newer
devices take advantage of most of them. The two most
common methods, though, are called transparent and
burst. Transparent transfers are interleaved with normal
CPU cycles, hence the reference to their invisibility. But
this requires extra logic and cuts DMA throughput at
least in half. With burst transfers, the DMA controller
takes full control of the system bus, transfers the data at
top speed, and typically interrupts the CPU to notify it
afterwards. This is not ideal, either, if the CPU is put on
hold for a long while. But whenever a chip needs to get
at system memory, for whatever length of time, tradeoffs
like the preceding two must be made.

The 6102 from Intersil Inc., Cupertino, Calif., is inter-
esting in that it provides for more than just DMA. A
complementary-MOS device, it is meant to work with the
company’s 12-bit C-MOS 6100 microprocessor, which
emulates the instruction set of Digital Equipment
Corp.’s PDP-8/E minicomputer. Besides DMA, the 6102
provides memory extension (up to 32-K 12-bit words),
interval timing, and interrupt control. The DMA section
transfers data during idle bus periods so its operation is
transparent. Word count and current address are under
program control, and the chip can be used for dynamic
RAM refresh as well.

Intel has two DMA controllers: an older 8257 and a
newer higher-performance device called the 8237. (AMD
second-sources the latter part and calls it the 9517.) A
high-speed version, the 8237-2, works off a 5-MHz clock
and will transfer data directly from peripheral to memo-
ry (or vice versa) at rates of up to 1.6 megabytes per
second. This allows the 8080, the 8085, or the new 8088
microprocessor to be interfaced to fiber-optic links, some
hard disks, and IEEE-488 parallel bus.

Intel’s 8237, like the 8257, has four independent chan-
nels. But it has more modes of operation and it is much
faster. The channels can initialize themselves; that is,
they can carry out repeated functions like RAM or CRT
refresh without needing any CPU intervention. Moreover,
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The idea grew out of an investigation into what holes
existed in microprocessor systems, and ‘‘one was arith-
metic,”” explains Joseph H. Kroeger, manager of MOS
peripheral applications at Advanced Micro Devices Inc. in
Sunnyvale, Calif. This is how AMD hit on the AmS9511
arithmetic processor chip and its follow-on 9512 floating-
point processor. But a lot more happened before AMD
began shipping devices about 18 months later.

Kroeger's group at AMD is not a profit-and-loss center,
but provides applications, technical, customer, and strate-
gic marketing support to product groups that are. “You
can't define products from an ivory tower,” he says.
Another committee, a design group, is also heavily
involved with product definitions through format and infor-
mal meetings. ‘‘The third group that participates is the
customers,’’ he says.

From that first idea, two to four persons each from the
application and design groups spent six months in
between working on other chips creating a ‘‘wish list” of
features for the 9511, then honed it into a two-page
“black box' specification that they could take to custom-
ers. "'You can't go to customers naked and cold," Kroeger
says. '‘Each of us has a network of customer contacts
whose judgments and confidentiality we trust. We get their
immediate reaction and then we let them chew on it for a
week.”” Meanwhile, the design group studies internal
configurations to get *‘a feel for the die size and critical
parameters.” (The 9511 wound up measuring 241 by 243
mils, AMD's biggest chip thus far).

If customer reactions are favorable, the design and
applications groups spend several weeks further defining
the product, ultimately making a formal presentation of its
economic, marketing, and technological aspects to upper
management. Once management approves, the design
group begins about six months of intense effort while the
applications group simulates the chip’s functions on a
computer. For instance, the 9511's 16-bit arithmetic and
logic unit was simulated.

The applications group then has firmer specifications to
show customers. “We're looking for confirming reac-
tions,” Kroeger says, ‘‘and with this input, we're ready to
interact with the design guys again."

“You can’t define products from an ivory tower’’

One issue was the number of power supplies. ‘*We really
wanted a single supply because microprocessors and
memories were going that way, but we also wanted a fast
part,” Kroeger recalls. Eventually they decided to add a
+ 12-V supply in return for twice the speed for the same
die size—a necessity in some applications.

Another issue was whether the chip should be micropro-
grammed or use state machines or random logic. Micro-
programming won because it could easily be changed to
yield different math functions and algorithms for a different
math chip (like the 8512) and it was easier to debug.

Farther into the design cycle, Kroeger's group wrote the
part’s microcode, instruction set, and software support in
parallel with the hardware design by the design group. The
instruction set was modified several times to increase
speed and save read-only-memory space. Later Kroeger's
group prepared the technical documentation and went out
some time before the product appeared to notify custom-
ers about it. After that, it is just a matter of *‘getting the
product into the customer’s hands, answering questions,
and providing technical support.” -William F. Arnold

two of the four channels can be used for memory-
to-memory transfers.

The 8237 is not a simple chip. AMD’s version requires
three ion implantations to put 6,350 enhancement- and
depletion-mode MOS transistors on a die area of 41,580
mil2. AMD is also working on a DMA controller for the
Z8000. Like its 9517, the new chip, which will be out the
first or second quarter of next year, will have modes
other than just simple transparent and burst. It will also
transfer data at rates up to 2 megabytes/s and be able to
self-load its own control parameters. Thus, after the
Z8000 has put the controller’s commands in memory,
the chip will be capable of unaided functioning for long
periods. Indeed, the part will be able to keep going back
for the commands and to chain operations together.

According to AMD’s Joe Kroeger, the upcoming part is
intended for two different operating environments. “The
first is called centralized DMA,” he says. “In this case,
the controller is tied more intimately to the CPU than to

Electronics / August 16, 1979

any one peripheral in particular. And in this mode it can
work on either side of the Z8000’s memory-management
unit; that is, it can access either logical or physical
address locations.”

The second alternative is for the DMA controller to be
dedicated to a peripheral controller, like that for a disk.
“This implies that you have several of the DMA control-
lers dedicated to the various peripherals,” says Kroeger.
“The chip transfers data from memory to peripheral,
peripheral to memory, and memory to memory in a lot of
different ways. And it will absorb bytes and form them
into 16-bit words.” AMD’s DMA controller will be in a
48-pin package because it will be able to access an
8-megabyte source or destination, and that requires a lot
of address lines.

Also working on an advanced DMA controller is
Motorola for its 68000. In fact, this may be the first
support chip to surface for the 16-bit family and may be
announced about the same time as AMD’s for the Z8000;
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3. Math slice. This 9512 floating-point processor from Advanced
Micro Devices cannot perform trigonometric calculations, unlike the
earlier 9511. But the 9511 does not have the 9512's precision either:
64 bits with facilities for complex rounding.

it will also have some of the same capabilities, like being
able to transfer data to and from logical or physical
addresses. Motorola’s chip will likely be in a bigger
package, though, a 64-pin one, to cover the 68000’s
16-megabyte addressing range. Besides, it will have four
independent channels, each capable of transferring
bytes, words, or long words, possibly at rates up to
double that of the Z8000-family DMA controller.

Math chips

Any CPU can of course perform multiply and divide
operations on numbers of any length—it just takes soft-
ware time for, say, an 8-bit CPU to find a 32-bit product.
If it takes too much time, a math-processor chip can be
added. AMD introduced the first math chip for micropro-
cessors, the 9511, over a year ago and recently has
introduced another such chip, the 9512 (see Fig. 3). Intel
may become an alternate supplier of the 9512 and is also
building yet another microprocessor, the 8087, intended
solely for arithmetic. And AMI has brought out a signal-
processing chip to tackle math and more.

Some people seem to think that AMD’s 9512 is simply
an enhanced 9511, destined to make the older part
obsolete. Actually, the two chips address different
markets. The 9511 is oriented toward fast execution at
the expense of precision. In contrast, the 9512 is geared
toward data-processing environments. Though slower
than the 9511, it can handle 64-bit numbers as against
the other’s 32-bit numbers. Also, the 9512 lacks the
9511°s trigonometric capabilities.

However, the 9512 does have the same block diagram
and essentially the same die as the 9511. The only circuit
modifications were the addition of 3 more bits to all the
internal registers and workspaces, enabling the 9512 to
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do a better job of rounding numbers. Also, to tackle its
more complex underflow and overflow rules, the 9512’s
internal ROM is microprogrammed differently, which left
no room for the 9511’s sine, cosine, and tangent routines.
However, the two devices are virtually pin-compatible,
the one difference being that 9512 uses one of the 9511°s
no-connect pins to indicate that an error has occurred. If
an error happened in the 9511, the only way to know was
to read its status register.

AMD’s 9511 and 9512 have two disadvantages. For
one, they are oriented only toward 8-bit microprocessors,
and for another, they are built with older technology and
require two supply voltages. “What we’d really like to do
is use Polyplanar technology to build a 5-volt-only part
with a 16-bit data bus and higher speed and performance
than the -11 or -12,” comments AMD’s Joe Kroeger, “but
that’s probably over two years away.” (Polyplanar is
AMD’s version of H-MOS.)

Before that date, Intel Corp. will have introduced its
answer to high-speed number crunching: the 8087 co-
processor. This is a peripheral chip only in the sense that
it is positioned outside of the CPU. It is a full-blown
machine in its own right, with its own instruction set,
dedicated to the task of arithmetic. In fact, when
coupled with the 8086, the result is really one processing
element with enhanced arithmetic capabilities.

Basically an n-MOS part, the 8087 also contains bipo-
lar devices that interface it directly to the system bus.
But rather than receive commands from the 8086, which
would slow its performance, it monitors the instruction
stream as the operation codes fly by, recognizing and
executing those commands intended for it. It is a stack-
oriented microprocessor, capable of handling multiple-
precision (64-bit) floating-point arithmetic and ad-
vanced trigonometric functions like hyperbolics.

“If those applications required sophisticated arithme-
tic instructions, you simply can’t build them into the
main processor,” declares Intel’s Gellatly. “This is
evidenced by the fact that, to get the job done, it took a
processor that is more complex than the 8086 itself.”
The math chip will be integrated on a very large scale,
nudging 100,000 devices. “It would be crazy to put it
fand the 8086] all on one chip that’s 350 mils on a
side—technology simply won’t support it,” he adds.

. and a signal processor

Another ambitous support device is the S2811 signal-
processing peripheral (SPP) from American Microsys-
tems Inc.,, Santa Clara, Calif. At the heart of this
high-speed arithmetic processor is a 16-bit adder/sub-
tractor unit that will deliver a 2’s complement 16-bit
sum in 40 nanoseconds. The SPP also incorporates a
parallel modified (Booth’s algorithm) multiplier with
inputs truncated to 12 bits and an output rounded to 16.
A 300-ns (maximum) instruction cycle time is achieved
by pipelining the multiplier; through a combination of
clocked and static logic, the multiplications are allowed
to overlap with read, accumulate, and write operations.

The SPP’s high-speed number-crunching capabilities
allow it to solve complex digital algorithms in real time.
The device therefore has numerous applications in signal
processing and telecommunications, including human
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The first samples of American Microsystems Inc.’s 2811
signal-processing peripheral chips will reach customers
this fall. According to Richard W. Blasco, manager,
advanced development and systems, communications
product engineering, at the Santa Clara, Calif., company,
the parts validate several principles underlying the
successful management of a two-and-a-half-year design
effort on a complex proprietary device. His advice:

® “Don’t put too many people on a project.” By keeping
the design ‘‘as lean as possible,”” AMI was better able to
control costs, he points out, noting that the whole project
will come in at a respectable $1.5 million to $2 million.
After the basic concept was proposed, Blasco took care
of the system design; Kadiri Reddy, the logic and circuit
design; and Kenneth Campbell, the layout, backed up at
times by four others on the layout team.

8 “Put most of the work into the front end to make it
easier at the other end.”” This means heavily documenting
everything. Blasco keeps a fat binder full of dated notes
explaining what was changed along the way and why. “It
gives us control over the chip,”’ he says.

® “‘Don’t be afraid to stop the project, critically review
progress, and throw out it all and start over, if need be.”
Blasco recalls that at one point after the project was more
than a year old, ‘'‘we essentially started again from scratch
because we felt that was better than making patches on
the existing design. We wanted a good, solid design
because it would be with us for a while."

® “Do have the backing of upper management.”” Accord-
ing to Blasco, AMI president Glenn E. Penisten and the
rest of upper management were solidly behind the project
from the outset. Their conviction of the importance of the
SPP helped to drive the project, he says.

Twice during the design effort, the team stopped for two
to two and a half months of intensive review, Blasco says.
And the design went through several iterations, some of
them major changes, after ‘‘a series of concentrated head
sessions’’ during the project, he says. For example, in one
brainstorming session early in the project, the design team
“‘was locked away for two weeks'’ and then decided there
were things wrong with the original concept. The SPP was
to be controlled by a second part called a peripheral
communications controller, Blasco recalls. *“The PCC was
too powerful, it was more sophisticated than the SPP

“Heavy documentation helps”

itself,”” he says. Consequently, the team put more intelli-
gence on the SPP ''so that a low-end microprocessor
could run it,”’ tabled the PCC, and took the funds for the
PCC for use in developing a hardware emulator for the
SPP, Blasco says.

Another major problem was that ‘‘the chip kept wanting
to get big— 250 mils on a side—yet it had to come in at
200 mils on a side.”” Layout techniques, such as putting
the data memory in half the read-only memory, helped
keep the die size down to 198 by 205 mils and the
transistor count to 30,500, he says. Attention to functional
details also was important, such as gating circuitry to
detect a — 1. “It detects a — 1 and corrects for it because
in 2's complement arithmetic that result is wrong,” Blasco
explains. *‘But you can safely use — 1 in the SPP system,”
he adds.

The team used extensive benchmarking on such func-
tions as DTMF, FFT, and V27 modems to find bottlenecks,
Blasco says. A scratchpad memory was added for some
algorithms as a result, he notes. Proof of the success of
the team’s approach to designing the SPP appeared early
this year when a model device “played the first time on the
simulator,” Blasco says. -William F. Arnold

speech synthesis and recognition, filtering, finding
Fourier and other mathematical transformations, image
processing, and radar. The SPP can be viewed as a
hardware subroutine module: after commands are given,
the CPU is free to perform other operations until the SPP
interrupts the microprocessor with results. The SPP’s
instruction set includes conditional branching and one
level of subroutine nesting, and an internal loop counter
will count up to 31 program iterations.

Two 4-kilobit memories occupy roughly half of the
SPP’s 198-by-205-mil? die. One is called the data memo-
ry; it has a 8-by-16-bit scratchpad RAM, a 16-by-128-bit
RAM with one input and two output ports, and a 16-
by-128-bit ROM that holds the user’s code. The other 4-K
memory is a 256-by-17-bit instruction ROM, on which
AMI reserves addresses 250 through 256 to test the
device. Another quarter of the chip is consumed by the
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multiplier and adder/subtractor unit, and the rest is
random logic. All of this plus a 20-megahertz clock
consumes 1 watt or less and fits into a 28-pin package.

The 2811 mates with the 6800 and 9900 microproces-
sors, both of which AMI second-sources, and has a serial
interface that is completely compatible with AMI’s codec
chip. It is the first part other than AMI’s memories to
utilize the company’s V-groove MOS processing; but
according to Richard Blasco, manager of advanced
development at AMI, an alternate supplier could produce
the chip using double-polysilicon H-MOS. AMI is current-
ly working on some preprogrammed versions of the SPP
to be sold as standard parts, and Blasco and his team are
developing a real-time in-circuit emulator, the
RTDS2811, that will have a hardware emulator, soft-
ware assembler, disassembler, and editor for program
development and evaluation.
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Still the most popular form of mass storage in micro-
processor-based systems is the floppy or flexible diskette.
Both sides of the disk are now used, and recording
density is moving from single- to double-density. Thus, a
fourfold increase in disk capacity, from 256 kilobytes to
1 megabyte, has been realized. The IBM 3740 and the
IBM System 34 formats serve as de facto standards for
single- and double-density recording, respectively.

Clearly, the most complex and timely of the floppy-
disk controller ICs are those capable of complying with
the double-density standard. So far, six such chips have
been announced or are in the works (see Table 1).
Western Digital Corp. of Newport Beach, Calif., started
the race back in mid-1978 with its 1791 chip. Nippon
Electric Corp. followed close on its heels with the
uPD 765 controller. Both of these parts are available,
and second sources have stepped forward. Later this
year, Rockwell International Corp. will announce a part,
and Texas Instruments will introduce its double-density
controller, the 9909. Early next year, Motorola’s 6849
and the 7003 from Standard Microsystems Corp., Haup-
pauge, N. Y., will be available. The possibility also exists
that AMD will develop a compatible controller for the
16-bit Z8000.

Floppy-disk controllers are intended to mate a CPU

with a drive (Fig. 4). The chips convert parallel data into
a serial stream and do the reverse in the opposite direc-
tion. For single-density recording, frequency modulation
(fm) is used to store a bit as two magnetic flux reversals
per cell of disk medium; for double density, modified
frequency modulation (mfm), which requires only one
flux reversal per cell, is most commonly used. Besides the
data conversion, the controller chips are capable of
formatting a disk (setting up and remembering the
number of bytes per sector) and performing cyclic
redundancy checks on the data.

As is the case with CRT controllers, the floppy-disk
controller chips can be used with or without direct-
memory access. Without DMA, however, once again the
CPU is interrupted to transfer data to and from the
controller chip. This burden is acute: with single-density
recording, it is interrupted roughly every 30 microsec-
onds, and with mfm, about every 15 us. In most applica-
tions, therefore, it pays to install the DMA controller.

The place of a floppy-disk controller

Figure 4 shows how any floppy-disk controller would
be positioned in a system. The differences between the
chips lie in how they deal with the external components
and the drive itself. The read-recovery logic, for exam-
ple, might contain a phase-locked loop (PLL) to increase
reliability, and NEC’s part has handshaking signals that
control a PLL directly. These signals are called vCO sync
and mfm mode. “They make the interface straightfor-
ward,” says Richard Weiner, manager of peripheral
components at NEC Microcomputers Inc., Wellesley,
Mass. “vCO sync tells the PLL when to lock and when to
drop out, and mfm mode indicates when the data is

TABLE 1: PROGRAMMABLE DOUBLE-DENSITY FLOPPY-DISK CONTROLLERS

Motorola NEC Rockwell sMC TI Bt
6849 765 6591 7003 9909 1791/93
Pins 40/48* 40 40 40 40 40 1
T’ower supplies ) | +5 +5 +5 | +5 +5 +5, +12
Number of track counters 1 4 2 2 o 4 | 1 i
bciompatible DMA controller 6844* i 8?:7 6544 n/a 9911 1883
One-command formatting o F - no yes yes yes no
i‘rack 00 restore command yes yes yes yies yes yes |
Seek-and-read oarite yes Is N yes yes v; no
Address-mark detection yes yes yes yes yes r yes
Multiple-sector transfer yes yes yes vg - yes yes ]
i Phase-locked-loopicontroITnes Bl | noi ) yes yes no n:) - no
I Programmable heacmad ancT-u;Ioad yes yes yes yes | yes no
Multiple head-select lines no yes yes ] Tes no nt;
Write precompensat;n no no yes 7vg yes no o
i Low write current 7v;si yes yes yes yes yes -
i iJser-definabIe formatting yes yes yes no . 7yes ) yes
Availabifity 1Q-2Q, 1980 no;v ~3Q. 1979 1Q, 1980 4Q, 1979 i;v
Second source no Intel Synertek no 7no National, SMC
*48-pin package has on-chip DMA
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4. Floppy interface. A microprocessor sits on the bus at the left, and a floppy-disk drive is off to the right, and floppy-disk controllers
incorporate as much in-between logic as they can. Some older controllers need all of the external logic shown; newer ones need hardly any.

double-density and when not,”” he explains.

NEC’s part (like TI’s) will control up to four disk
drives. Weiner explains that this is not as simple as just
having four select lines emanating from the device. “You
need a track counter inside the chip for each drive,
because you have to remember which head is on which
drive,” he says. The 765 device also has the ability to
seek data on different drives simultaneously and to
perform multiple sector transfer operations.

Motorola’s dual-density controller, to be designated
the 6849, will be the first programmable peripheral
device the company has introduced on its own. “The chip
will completely cover IBM’s standard for dual-density
formatting and will probably be the most comprehensive
dual-density. controller on the market,” claims Motoro-
la’s Stan Groves.

He says it is not easy to format a disk to IBM
standards using any device on the market today, whereas
““using our chip, a single command will totally format a
given track to IBM standards.” Also, one particular
demand of the 1BM doctrine is that the first track be
always single-density while all the rest are double-
density. “With Western Digital’s dual-density floppy-
disk controller, a pin must be manipulated to make this
change,” continues Groves, “whereas ours is totally soft-
ware-programmable. Control bits from the CPU deter-
mine the density and clock rates and also allow the user
to device his own formats if he chooses not to incorporate
IBM’s.” The 6849 has an on-chip RAM that stores the
user’s patterns.

Motorola’s device, which will be compatible with a
wide range of 8- and 16-bit CPUs, represents a brand-
new machine architecture: an internal 16-bit arithmetic
and logic unit that executes close to 70 instructions. The
chip will ultimately be offered in three versions: two
40-pin packages without and one 48-pin package with
direct memory accessing. The 48-pin version will proba-

Electronics/August 16, 1979

bly be the first introduced, to insure that the concept
works on its grandest scale. Then the DMA capabilities
will be stripped out to make the 40-pin versions.

TI's 9909 and SMC’s 7003 ease the need for the write
precompensation logic shown in Fig. 4. This logic is
required to adjust the timing of write pulses skewed by
magnetic peaking effects. Both devices have the ability
to make this time translation internally. TI’s part has a
pin called half bit-cell clock that can be used to alter the
timing, and SMC’s part has a control register that can be
loaded with offset values. SMC’s component also has
on-chip data separation logic to further reduce the
component count,

The 1BM standards apply only to soft-sectored
formats. There is another class of disk, termed hard-
sectored, that has holes punched in the disk itself to
indicate where the sectors are. Although the TI and
Motorola controllers make some provisions for this type
of drive, SMC designed a chip for them, the FDC3400
hard-sectored data handler. The chip converts parallel
into serial data and can be used with up to four single- or
double-density diskettes.

Winchester control

Although rumor has it that Western Digital will
produce a hard-disk controller chip, evidently Nippon
Electric Corp. will beat them to that marketplace. NEC
already has samples of such a part, the 3302, and plans
to have it available in quantity in the first quarter of
1980. *“Basically, the chip will work with most 8- and
14-inch hard-disk drives,” says NEC Microcomputers’
Weiner, “but it is really geared for Winchesters.”

The 3302 will handle data transfer rates up to about
1.3 megabytes per second. But to obtain these rates, the
die size had to be bigger than an 8080’s and a —2-v
substrate bias voltage has to be applied externally. To do
this at so quick a pace is so complex that “the chip does
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TABLE 2: PROGRAMMABLE CATHODE-RAY-TUBE CONTROLLERS

4 x g SMC »
weo | M| e | CRRE | eupmemre | v
Pins 40 40 40 40 40 40
Power supplies +5V +5V +5V +5V +5 —-12v +5V
Microprocessor family 8080 6800 n.a 8048/8049 8080 with interface 6500/6800
i Direct memory access required yes | no no no no no o
| interlaced scan no yes no yes yes yes S
B Refresh memory addressing na. binary binary binary row/column binary and
row/column
i Light pen yes yes no yes no yes
i Cro_ss~compatibility no Synertek 6545 no no no Motorola 6845
- Memory-contention circuit required no yes yes no yes no ]
Screen format selection software software mask ROM software software software
external PROM
mask ROM
Attributes controller no no no VAC 8002 no -

not have as many “smarts” as, say, a floppy-disk control-
ler,” says Weiner. “For example, to read data, it can’t
just go and find the proper sector, read the data, and do
all the transfers. Instead, you have to monitor the data
coming off the hard disk, decide whether it’s the proper
sector, and start for transfers. In the case of this chip,
there’s got to be more interaction between the controller
and the CPU,” he says, adding that although some hard
disks can transfer data at much higher rates, this chip
cannot handle it. In fact, he feels a limit to MOS speeds is
being approached, and that to comply with those rates
probably warrants a bipolar device.

AMD, however, in its burst-error processor (BEP), has
found a way to make MOS in effect eight times faster.
The device is intended to finger errors in disk-based
environments [Electronics, July 5, p. 39). It scrutinizes
data moving from memory to the disk, be it flexible or
hard, and tacks on extra bits that represent the data.
When the data goes the other way, the same calculation
is made, and the two results are compared. If they are
different, an error in the data exists, and if the bad bits
are contiguous, they can be mended.

Through a serial-to-parallel converter, the serial
stream is converted into bytes for processing by the BEP.
“The tricky part of our device is how we’re able to work
on 8 bits at a time while everybody else does it 1 bit at a
time,” says AMD’s Joe Kroeger. “We've done something
unique that is in the process of being patented.” AMD’s
device is thus able to perform error detection on data
rates as high as 20 megabits per second.

CRTs in control

As Table 2 shows, numerous programmable CRT
controller chips have been introduced. All of the chips,
with the exception of Intel’s 8275, have the ability to
address the refresh RAM directly. The 8275 instead
contains two row buffers; while data is being pulled from
one for screen display, the other is being loaded with the
next row of characters. Data can be transferred into this
buffer-in-waiting by the CPU, or it can be filled by
another of the company’s DMA controllers. The number
of characters transferred and the number of character
clocks in between DMA requests (up to 64) are both
programmable.
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Unlike Intel’s 8275, National’s DP8350 is a bipolar
device, made with integrated injection logic. It may use
an on-chip (crystal-controlled) oscillator or be driven
with an external clock. Being bipolar, the device is fast
enough to display up to 64 rows of 110 characters in a
16-by-16 field. It interfaces directly with up to 4 kilo-
bytes of RAM via 12 three-state address lines.

A complex device

Motorola’s CRT controller has a 14-bit address bus to
access up to 16 kilobytes of refresh memory. Timing can
be programmed for a wide variety of screen densities (80
by 24, 72 by 64, or 132 by 20 characters, for example).
Also, by using the chip’s starting-address register, scroll-
ing by line, page, or character is straightforward. The
chip has facilities for interlaced refreshing and transpar-
ent (or contention-free) refreshing, although the latter
needs external multiplexing hardware.

So complex is the Motorola device, in fact, that one of
its second sources, AMI, plans to delete some of its
functions in order to reduce its die size and cost. “In
many instances, the customer doesn’t need to change
things like screen format,” says George Nelson, AMI’s
manager of microprocessor product marketing. “So we
plan to make them mask-programmable instead because
ROM cells are smaller than RAM cells.” AMI also plans to
abandon the light pen. “Only 5% or 10% of the users
really need it,” Nelson contends. “Instead of the light-
pen strobe, we're going to use the pin for the 50-/60-Hz
select. AMI’s version of the Motorola design, which
should be out by the end of the year, will be called the
68045 and its price could be as low as $5 or $6. “We're
shooting for high-volume stuff,” smiles Nelson.

The SY6545 from Synertek, Santa Clara, Calif., is
pin-compatible with Motorola’s chip. However, the 6545
has some extra features to allow transparent refreshing
to be set up without much external hardware. It also has
even more programmable registers than the Motorola
device, and these should not be accessed if the 6545 is
used to replace the 6845.

One of the latest CRT controller schemes comes from
Signetics. It has partitioned the function between four
new integrated circuits: a programmable video timing
controller (PVTC), a programmable keyboard and
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5. Half-dot shift. Signetics recently intro-
duced a four-chip solution to CRT terminal

control. The ICs let a row of video data be

displayed shifted by one-half dot. This allows
angles other than 45°, as well as more pleas-
ing characters, like the commercial "‘at,” @.

communications controller (PKCC), a display character
and graphics generator (DGCC), and a video and attri-
butes controller (VAC).

The PVTC may be programmed for varying display
formats, sync generation, and cursor control. The display
may have as many as 128 rows of 256 characters,
interlaced or noninterlaced, and a light-pen register is
provided. The chip has six registers for timing, six for
control, and three for status and interrupt conditions.

Unlike the other three chips, the video and attributes
controller was designed as a bipolar device so that it
would be able to drive a monitor without the need for
external packages. It has an on-chip oscillator that can
cycle from 3 to 40 MHz. It can produce black or white
backgrounds and various cursor and character attri-
butes. One of its most unusual features is its ability to
*“half-dot—shift” a row of video data. In conjunction with
its on-chip character video-shift register and the DCGG’s
character-generator ROM, the half-dot-shift mechanism
allows diagonal lines in characters or graphics to be
drawn at angles other than 45° while still having the dots
closely spaced. The effect of this on a commercial “at,”
@, is shown in Fig. 5.

Conflict resolution

Another new CRT controller design comes from
Advanced Micro Devices as part of its commitment to
the 16-bit Z8000 microprocessor [Electronics, July 5,
p. 39]. Like Synertek’s part, AMD’s unit is being
designed *“to resolve refresh-memory contention prob-
lems,” according to AMD’s Joe Kroeger. AMD’s design
will circumvent refresh-memory conflicts in two ways.
The first is by interleaving CPU and CRT controller
accesses during a character time. However, this requires
external logic and faster RAM. “But if you use an exter-
nal line buffer, you can use slower memory and still
resolve the contention problem,” Kroeger adds.

AMD’s 48-pin device, which is still about a year away,
will treat the refresh memory like a linked list (see
Fig. 6). “There is a control block at the start of each
character row that contains the addresses of the data and
all of the variable parameters for that row, like super-
scripts and subscripts. It also holds the address of the
control block for the next scan,” he explains. “Thus, we
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independently thread the data and control blocks.” In
this way, it does not matter where the two blocks are put
in memory. They may be together or separate.

The AMD chip will have 14 address lines to access
65,536 locations of varying width. “By the time you get a
large character set and quite a few internal and external
character attributes, you can easily get to 24-bit words,”
says Kroeger. The chip will also allow at least four
different windows on the screen, each with one or more
cursors. And the number of characters per line could be
as high as 132 to reproduce a computer printout.

Data communications

Data communications has become an important con-
cern of chip makers. The cost of general-purpose
processing is declining, so that functions like data
communications are becoming a more dominant factor
in total systems costs. Also, as computing power is
distributed, the need for efficient data communications

‘has become more acute. As Mark Olson, a peripheral

product marketing engineer at Intel, puts it, “As you
move the processors to where the problems are, you have
to supply a means for them to talk to each other.”
Finally, the International Standards Organization and
the American National Standards Institute have agreed
on a seven-level hierarchy for communications protocols,
thus giving the semiconductor manufacturers something
to work from.

This hierarchy, termed the SC-16 Reference Model,
spans the entire gamut from the physical communica- -
tions line right up to the user’s application station [Elec-
tronics, Dec. 7, 1978, p. 120]. At present, only the first
two levels make sense for integration by chip makers.
The upper levels are extremely software-intensive and
application-dependent, and individual standards are not
yet agreed upon.

Level 1, the physical layer, specifies the mechanical,
electrical, and functional characteristics of the link and
is well embodied in the EIA’s RS-232 and RS-422/423
standards, for example. Level 2 controls the flow of data
through the link by adding message addresses and
providing for error detection and correction. Examples
that may be used as illustrations here include control-
character protocols such as IBM’s BiSync and bit-
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oriented protocols like IBM’s SDLC and the ISO’s HDLC.

Level | is being addressed by all the asychronous and
receiver/transmitter chips that are currently being
supplied by just about every semiconductor company.
And level 2 functions have been integrated in the form of
numerous protocol control chips, also provided by
numerous vendors. However, the two sets of devices
blanket neither level comprehensively, says Alan Weiss-
berger, formerly a data-communications engineer at
Signetics Corp. and now a principal engineer at Memo-
rex Corp. in Cupertino, Calif. Level | chips only do the
electrical portion, he says, and software often has to be
added into the loop monitor to control modem signals,
for instance.

Similarly, in level 2, only the framing of the line and
occasionally address recognition are accomplished by the
protocol chips. “What’s not done,” comments Weiss-
berger, *is the control procedures required to make sense
of the addresses and of the commands and responses
embodied in the control field.”

Thus, at the present time, data-communications chip
makers are hard at work to take up some of the slack
that exists, especially in level 2. Some firms, namely
Signetics and Western Digital, have disclosed that they
will produce frame-control ICs for this purpose. Signetics
plans three different versions for asynchronous, BiSync,
and HDLC. Western Digital plans a frame controller
called the WD2501 for X.25, level 2, which happens to
be HDLC. Though others are reluctant to admit their
intentions, “everybody’s working on it,” says Signetics’
Everett Cole, marketing manager for data-communica-
tions products. *“It’s the next step.”

Chip makers are also expanding horizontally within
level 2 by designing multiprotocol chips. Signetics, Stan-
dard Microsystems, and Zilog, among others, already
have devices that support several protocols, and other
companies, like Intel, are said to be working on their own
version of an all-protocol device. Such chips are very
attractive to the original-equipment manufacturer.
“They have to support a number of different line disci-
plines,” says Memorex’s Weissberger, ““‘and would like to
use a standard module for all of them.”

Devices that support bit-oriented protocols almost
always have cyclic-redundancy-check logic on chip
because that is part of the standards that exist. But for
character-controlled protocols like 1BM’s BiSync, ANSI’s
3.28, and DEC’s DDCMP, this usually demands extra
software, hardware, or both—which may have been
what led Signetics to develop its 2653 polynomial gener-
ator and checker chip.

The 16-pin n-MOS device can generate and detect
block-check characters, as well as recognize specific
characters and strings. It is bus-oriented, and full-duplex
operation can be accomplished using two of the chips.
“The 2653 has a great deal of intelligence,” says Signe-
tics’ Everett Cole. By the polynomial the user chooses,
coupled with parity selection, the part can tell whether
EBCDIC or ASCII characters are being used.

Other peripheral chips help make data communica-
tions secure. Western Digital, Intel, Texas Instruments
[ Electronics, June 21, p. 107], and Motorola [Electronics,
July 19, p. 153] have all announced encryption devices

104

that will scramble 8-byte blocks of data in accordance
with the National Bureau of Standards’ recently adopted
data-encryption standard. Typically, the devices are
loaded with raw data over the CPU’s bus. After they have
encrypted a block of data using a 56-bit key, the block is
usually read out and transmitted over a serial line.

In data rate, however, devices do differ, ranging from
a low with Intel’s 8294 of 80 bytes per second to a high
of 167 kilobytes per second with Western Digital’s
WD2001 and 2002. Accounting for this difference is the
fact that Intel’s part (like TI’s) is a preprogrammed
single-chip microcomputer. Thus, the algorithm is
figured with instructions rather than directly with gates.

Universal slaves

All of the devices discussed thus far could be termed
dedicated. Programmable they may be, but they can
only be coded to perform a single or limited number of
peripheral-control or support functions. However, micro-
processors, in particular general-purpose single-chip
microcomputers, can also be used as peripheral chips.

A prime example of this is the serial control unit from
Mostek Corp., Carrollton, Texas. It is a preprogrammed
3870 designed for use as a slave to be controlled by a
master CPU over twisted-pair lines. According to Ron
Baldridge, Mostek’s strategic marketing manager for
MOS microprocessors, it may turn out to be one of his
company’s “‘outstanding peripherals.”

Zilog’s single-chip Z8 also has a serial line, and it can
transfer data at a rate of 62.5 kilobits per second.
According to Janek Pathak, product manager for
component marketing at Zilog, the Z8 may be prepro-
grammed and offered as other standard components.
Indeed, it is scheduled to be a universal peripheral
controller (the z-UPC) for the 16-bit Z8000 microproces-
sor, though it will require more than just a new program
to do the job; there will be slight mask changes.

Zilog is also toying with a Z8 multiply-and-divide
subroutine library that would allow a user to select the
operations needed. Another possibility is a debug moni-
tor. “The user would down-load a program from an
external device over an RS-232 line and be able to
examine and change the data memory and register
contents and do single-stepping,” says Pathak. If there is
room, a keyboard and display driver might be included
in the package. “We’re going to call it a canned-program
Z8,” Pathak avers.

Similar aims

Motorola has similar intentions for its family of
single-chip microcomputers—for the 6809, a floating-
point math package that will conform to the IEEE’s
standard, plus a Basic interpreter that will embody many
Pascal constructs. And the 6801 may be programmed as
an IEEE-488 bus controller. “We have drawn up specifi-
cations for external-clock versions of these parts,” says
Steve Sparks. “The 6801, for instance, was reconfigured
to the point where we’re going to call it a 6801 peripher-
al controller. It’s got a dual-port RAM.”

Don Phillips, product marketing manager for periph-
eral products at Intel, offers the firm’s 8041 A universal
peripheral interface as an example of an outstanding
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It was about 16 months ago when a new Mostek Corp.
employee, Robert Burckle, got the assignment. The
Carrollton, Texas, company was looking for someone to
explore and promote advanced multiprocessing-type
applications for its MK3870 family of 8-bit single-chip
microcomputers, the 29-year old Burckle recalls. And four
years of experience in digital communication and system
design for his previous employer—Systems Research
Labs Inc., Dayton, Ohio —equipped Burckie for the job.

Burckle estimates that initially he was spending a fourth
of his time on the project while tending to the rest of his
job as an applications engineer. Upon examining the
market, he soon noted a lack of microprocessors being
used as remote peripherals. They were being used
remotely, but most often in a dedicated fashion, requiring
software, discrete circuitry design, and what Burckle calls
‘‘a lot of duplication of effort.”” But ‘‘you could pretty well
categorize the different functions they were being used
for,” he observes. ‘‘So we figured it might be possible to
come up with some sort of standard product using the
3870 that could handle a variety of the most popular and
needed functions with a single chip.

Thus was born the idea for what Mostek calls the SCU 1
(serial control unit), which the company began supplying
in sample form last month. The device is a 3870 with its
2,048 bytes of on-board read-only memory programmed
to perform a variety of tasks commonly needed for indus-
trial control, and alarm and security applications [Elec-
tronics, Dec. 7, 1978, p. 46). It is designed to work as a
remote intelligent peripheral device, commanded by a
host central processing unit over serial lines in an asyn-
chronous, half-duplex, polled environment. The SCU
provides up to 16 input/output lines for interfacing to
devices such as analog-to-digital and d-a converters,
switch closures, relays, and the like and is also suited for
remote monitoring applications.

As Burckle worked on the project, he consulted regular-
ly with various officials within Mostek’s microcomputer
group, and by June last year the decision had been made
to go ahead with a preprogrammed 3870 product. Follow-
ing a series of in-house design review meetings and
consultations with eight major potential customers for the
product, Burckle had by February defined a serial protocol
and a set of rough specifications for the proposed SCU.

But at that point, *‘| realized that working only a quarter
time on the project, | wouldn’t be able to generate all the
code, debug it and do what | considered to be a first-rate

“Categorize the functions”

job within a reasonable period of time,’" Burckle relates.
As a result, Jeff Owens, a 24-year-old Mostek lab elec-
tronics technician who calls himself ‘‘really a programmer™’
(in background of photo), wrote the SCU code on the
basis of Burckle's proposed specifications.

Consulting frequently with Burckle, Owens spent the
next several months working nearly full time on the SCU
code generation and testing. The result was what Owens
jokingly refers to as ‘“‘our first final pass’” on the SCU,
since additional iterations were still to be done on the
basis of customer feedback from samples.

The device was submitted to mask on May 1 this year,
says Burckle, with the first working samples produced
eight weeks later. Current Mostek plans call for formal
SCU 1 introduction at the Wescon show next month.

Depending on how well the SCU 1 is accepted by
customers, Mostek officials say more SCU-type products
with different functions may be produced later. Nor will
SCU 1 suffer from lack of field marketing support. Burckie,
who holds a BSEE and a master of engineering degree
from the University of Louisville, Ky., is currently pursuing
a master of business administration degree at North Texas
State University in Denton and has become a Mostek
product marketing engineer, with duties including the SCU
1. I was the father of the product,” he notes, ‘‘and I'm
not going to letit die . . .” -Wesley B. Iversen

T

intelligent peripheral chip. “It’s unique,” he says. “It’s a
user-programmable, single-chip microcomputer that
eliminates the interface contention between itself and a
main processor.” So popular is the 8041A that Signetics
also makes it and Intersil plans to produce a C-MOS
version. “You’re going to see a lot more in terms of slave
chips,” says National’s George Chao, adding that an
8041 A-like device is under consideration. “We’d put it in
X-MOS, so it would be faster.”

The 8041A has its buses and handshaking signals
turned inside out, as it were, so that it looks like a slave
(rather than a master) to the 8080, 8048, 8085, and
8086 microprocessor families. The 40-pin, +5-v-only
part contains an 8-bit CPU, 64 bytes of data memory, 1
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kilobyte of ROM (the 8741A has E-PROM), an 8-bit
counter/timer, and 18 programmable 170 lines. Other
features include an 8-bit status register, two data regis-
ters that act as an asynchronous slave-to-master inter-
face, the ability to power-down the ROM, and the capa-
bility to work with a DMA controller.

Intel has already preprogrammed the 8041A as an
IEEE-488 interface-bus controller (the 8292), a dot-
matrix printer controller (the 8295), a data-encryption
unit (the 8294), and the iSBC 941 industrial digital
processor. The 941 is preprogrammed for stepper motor
control, event sensing, frequency counting, and other
useful industrial control functions. As for future genera-
tions, Intel’s Don Phillips declines to get specific, but
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6. Linked list. Advanced Micro Devices is working on a CRT controller for the Z8000 that will treat the refresh memory as a linked list. Control
blocks in memory point to the location of data and attributes as well as the next control block. Here the screen is split in two.

suggests watching for the incorp