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PRESIDENT's CORNER

A few weeks ago I made a commitment to Skip
(KA9DDN) and Ray (N9PBY) that I would make
an effort to add a column in our monthly news
letter. This is my first attempt. A few weeks ago
Ray (N9PBY) came to my house and instructed
me how to access the bulletin board with out
having the traditional 2 meter radio and a TNC. I
am using a MultiModem to access the BBS. [ am
not a computer person, but it worked well.

Ray (NSPBY) then told me that I could use the
BBS to transfer my column to him. This is where
the problems have appeared. I am not sure that
this will be transferred that way. I am also putting

the information on a disc that I can give to Ray
(N9PBY) in person.

[ also want to thank Ed (AA9GT), Joe (AA9HK),
Jerry (KB9IMH), and Mike (N9JIY) for their
support last year. I learned a lot from them. Much
thanks also to our repeater trustee Ed (AA9W)
Our program chairman Dave (N9UNR) and the
people responsible for the news letter. They are
Ray (N9PBY), Ray (WD9HOD) and Peter
(N9GOZ). If I have forgot any one I apologize.

The next big event in the club is the Post
everything party at the Cedarburg American

attend, but I highly recommend it for a good time.
The date is February 25. Please send your check
to Jim (N9NNA) as soon as possible. The

reservation have to be made soon.

This 1s all I have at this time.

73 Gabe (N9QQA)

SO YOU THINK ELECTRONICS
ARE GETTING SMALL!

~ - by Stan Kaplan, WB9RQR

Legion Post 228 in Cedarburg. The address is -

W57 N481 Hilbert Street. If you have problems
finding it that night, I am sure that someone will
be on 146.97 to help you find your way. This year
I will be on vacation and will not be able to
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If you ever peeked behind the cover of your HT,
you know that electronic circuits are really
getting tiny. It takes a good magnifying glass
or even a low power microscope to actually
replace components on the circuit board, for those
of us who have the guts to try it. On the other
hand, if you have ever broken open a discarded
IC (integrated circuit), the word tiny takes on a
new meaning. Looking at an IC's magnified
circuit is like looking at New York City from
10,000 feet - it is a veritable road map of traces
and junctions going every which way, all shining
and ghttering in the hght you have provided to
take a look.

However, there is another field besides
electronics which is currently undergoing the
ultramicrominiaturization process[1], and it is
fascinating to watch it develop. That field is



probably best called mechanical
ultramicrominiaturization. This field is
concerned with making tiny motors, solenoids
and other moving engines which have the
capability of doing mechanical work on a
Lilliputian scale.

One way to create these tiny engines 1s ‘to etch
them 1n silicon, in much the same way that ICs
are made. Various areas to be etched out are
doped with boron or other impurities, which
makes them impervious to whatever solution 1s
used to etch the substrate. We use much the
same technique when we use a Sharpie marking
pen to prevent copper traces from being etched
away when making a printed circuit board. The
result can be, for example, a rotor, as shown i1n
the drawing of the eight stator micromotor
below. Notice the relationship of the motor

The rotor (black) of a
micromotor, in relationship
to the point of a pin

(shaded). The rotor is
suspended by and spins on
a tiny shaft.

to a household pin (the point, not the head!).
Rotors like this one have been produced
which are less than 100/m (micrometers) in
diameter, which reach speeds of over 20,000
rpm[2]. Friction is still a problem, though -

they  wear out pretty quickly when run
continuously. It seems you can't just o1l them
with 3+1!

The eight traces that surround the rotor make
it turn when they are pulsed with a voltage, in
sequence. Electrostatic attraction between a

given trace and a nearby an arm of the rotor
pull the arm inalignment with the trace. A

few microseconds later, the next trace 1s
energized and it pulls the rotor around some
more.

If the rotor is constructed with gear teeth, as
shown below, then the spinning rotor can

Adding gear teeth to the rotor
results in a micromotor that

can be harnessed to do real
work.

be coupled through microgears, so that the
torque which is generated can be transferred
some distance away from the motor. More
gears and even shafts can be used to couple the
motor, or change the speed and power ratios, so
that 1t can actually do useful work.

Another interesting approach to generating
useful force i1s shown in the last drawing, of a
microminiature solenoid. The shaft (5) is
coupled with two sets of arms, like the teeth of
a tiny comb. The front set is interdigitated

-~ between a fixed set of teeth (1 and 2), while the
~back set is near another set (3 and 4). If the
* back set “is energized “through it's set of ' traces,
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the shaft moves backwards. If the front set is

~energized, 1t moves forward, moving whatever is

attached to the tip or giving a tiny poke to
whatever is near the tip. Nine or 24 of



"Comb-solenoid" type motor.
See text for details.

these gadgets, though massively larger, are
precisely what prints the letters in a dot matrix
printer. They poke the inked ribbon In a
pattern, which jams it against the paper and
makes an ink smudge in the shape of a character.

These are just a couple of examples of devices
which have been developed. But of what use are
they? We don't really need dot matrix printers
which can print a book on the head of a pin.
However, there are a great many places where
we most certainly could use tiny engines, when
they have been perfected. How about treating a
blood clot in the brain without an operation?
Simply inject a few hundred microminiature
“tunneling machines in a blood vessel going to
the clot, and have them ream out the
obstruction. Same with any  other
obstruction, anywhere in the body. I predict
that, in less than 100 years, everyone will get
a periodic 1njection of tiny "roto-rooters" to
keep their blood vessels free of the fatty pads
that build up and clog them (the fancy name
for that process is atherosclerosis).

These tiny engines are currently found only in the
research laboratories where they are being
developed, but it won't be too long before we
-~start seeing ' their - application. Which goes to
prove what that most famous science/science
~fiction wniter, Arthur C. Clarke, (inventor of
the concept of the geostationary satellite) said
many years ago:
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"Scientific research is the lifeblood of
mankind. It is the only human activity which
can be guaranteed to pay dividends for eternity."

FOOTNOTES -

1. As an aside, it 1s interesting to note that this

‘word, which defines getting tiny, 1s itself huge,
- being 25 letters long: |

2. Wise, KD and 'v K. Najaf; ',(1991).

Microfabrication techniques for integrated
Sensors and microsystems. Science
254:1335-1342. (The 29Nov91 issue of the most

widely read scientific journal in the world).

THE COMPUTER CORNER #18:
A CONVERSATION IN A COMPUTER.
- By Stan Kaplan, WB9RQR

Time before last we considered memory.

Remember? (Pun intended!) I pointed out that
a hard or floppy disk is non-volatile memory,
since anything written to these devices remains
there .after the power 1s. turned off, providing
everything goes as it should. Your computer's

- RAM (Random Access Memory) is different,

however. Anything stored in it goes away to
never-never land when that power switch is
turned off. However, RAM 1is very necessary,
because it 1s really the "scratch pad” for all your
work, as well as the programs that allow you to
work. Let me 1llustrate this with an everyday
example.

Suppose your computer has a hard drive, and last
week, you started a letter to the ARRL. Today,
you intend to finish it. You sit down at the
keyboard, turn on the power, and wait for a few

moments while your machine boots up. Then

.you change to your LETTERS subdirectory and

use the DIR command -to confirm that the letter
you started, named ARRL.195, 1s still there.
Next, you start your word processor and open the
letter, which promptly appears on your screen.

What significant steps have occurred? When


















