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The Future is Bright in Some Microcomputer Markets

We spend so much time thinking about the companies
that are laying off their help or filing for Chapter 11 that we
lose sight of those that are doing well. This month we will
concentrate on the areas which we expect to grow and
prosper.

I feel very strongly that the next real growth in
microcomputers will be in managing the real world. This
includes, but is not limited to, robotics, measurement,
control, manufacturing, automotive, scientific research,
medical, household, hobby, and thousands of other
applications. The computer industry has been so busy
developing the business, home, and personal computer
markets that there has been relatively little work done on
the real world applications.

We already have microprocessors in watches(??77),
microwave ovens, cars, stereos, and factories, but the
expansion is being limited by a shortage of people with
technical knowledge and imagination who can conceive and
implement new applications. We need people experienced in
using microprocessors to make things happen instead of
using them to process data as in business programs. Until
now most of the work on computer controlied applications
has been done on mainframes, but now more of this work is
being done on micros and the impact of using micros for
controlling the real world will affect our life styles at least
as much as the use of micros in the home and office already
has.

The pioneers in this area (yes, there are still pioneers in
the micro industry) are largely individuals familiar with
hardware and software who are very curious about how
things work and who can foresee how microprocessors can
be made to perform a necessary function. We can’t supply
the curiosity —the need to know why—but we do intend to
supply the information required to figure out how to
accomplish the idea once it is formed. And perhaps we can
prod the curiosity a little by showing what others are doing
and presenting questions and challenging ideas.

One example of the type of applications people are
working on is the monitoring of the water level in a
standpipe or well. How do you determine the fluid level?
How do you store and safeguard the data in a remote area
with a hostile environment far from power or phone lines for
extended periods of time? How do you acquire the data and
reset the device without risking the loss of the data? All this
must be done on a limited budget, so solar powered satellite
microwave links are out.

The people working on projects like this are forced by
necessity to be both hardware and software hackers who
can work with a soldering iron as well as with a keyboard.
There are many people and organizations who can fine tune
and polish the device once a prototype has been built, but
there is a definite shortage of people who cdn see the need
and devise some way to accomplish it.

A person has to be proficient in many different skills to
develop projects in this field. Some of the areas which we
intend to cover are: understanding and using compilers,
assemblers, linkers, and loaders; choosing and using utility
libraries with standard languages; special languages such as
FORTH, LISP, SAVVY, etc; assembly language
programming; developing public domain subroutines and
programs for our area of interest; sensors for measuring
position, distance, force, temperature, pressure, etc.; using
PROMs, EPROMs, and EEPROMS; interfacing between the
micro and the real world; developing stand-alone
microprocessor controllers; and much more.

It is impossible to write at a level which will satisfy all of

our readers. What is way over the heads of some will be too
continued on page 5
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HARDWARE TRICKS
by Bill Kibler

In the first article on “Tricks of the Trade” (Vol.II, No.
12), 1 explained how I do some of the programming for
- system integration, specifically, installing new 1/0 drivers in
~ & BIOS. Let's look now at how to handle the hardware
aspect of setting up a system. We'll start at the
beginning — with the power supply.

Power Supplies

No system can run without power, so let's look at some
concerns in the category of power supplies. For S-100
systems a large but non regulated supply is needed for the
bus supplies (the main supply is non-regulated because there
are regulators on each board). Three voltages of +8, +16,
and - 16 are used by the individual cards to get +5, +12
and -12. For any -5 volt needs the -12 will be used.
Current draw on the +8 can be excessive, but the others
will draw nominal amounts. For single board systems,
supply voltages are +5, + 12, and (sometimes) - 12. Single
board systems will need better regulated supplies than S-
100, but both will need fairly clean outputs.

Most new systems use switcher supplies for better
efficiency at a lower price. However, these physically
smaller units have one drawback—mainly their noise
" passing abilities. To understand this, one must understand
the two types of designs. The older “boat anchor” style of
design, which has been around for many years, uses a large
transformer to provide the desired voltages. A bridge
rectifier is used off of each winding of the transformer for
each voltage. Large amounts of capcitance, near one farad,
are used to smooth out the ripple. This large amount of
capacitance also removes noise, and provides a boost type of
reserve for line variations. Having used several systems
with this type of supply, I prefer them in environments
which are noisy or have poor AC sources.

The switcher is a rather new power supply design, using
cheaper and lighter components. The voltages are obtained
from an oscillator (switching frequency) generated signal
that is rectified to produce the desired voltage. The higher
the frequency of oscillation the lighter the transformers
become, and also the higher their efficiency. This is why
aircraft systems use 400hz instead of 60hz; it provides a
great reduction in size and weight, a real concern in aireraft,
not computers. In theory, the only difference is the source of
the supply—60 hz versus 400hz, but in actuality, there is
more. Some switcher supplies will put noise into disk drives
if not properly shielded. Noise spikes seem to pass through
switcher supplies much more readily (lower output
capacitance), and some supplies will not work properly if the
load varies too much from their designed specifications.

The choice of which type of supply to use is normally not

yours to make. Most manufacturers have gone to switchers
to save money and sell noise filters. When building your own
power supply, I would recommend using the older style
“boat anchors,” especially in noisy areas. Cost is not usually
a consideration as non-switcher parts are more readily
available than switcher parts. Also, it is generally easier to
over-design a boat anchor than it is to buy an over designed
switcher. Over-designing becomes more important as you
add extra boards or circuits. Extra amounts of power
(sometimes 100% extra), are needed to handle that initial
surge of computing or disk accessing. Some rather strange
problems have been traced to poor source supplies which
were unable to handle that extra surge. An example was a
disk supply with a marginal 24V supply. If stepped once it
would work fine, but when returning to track zero, it would
fail. When the supply was checked with a scope it showed
that the voltage dropped under demand to less than 18V.
Changing the design and using larger capcitors solved the
problem.
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The newest scam is the UnInterruptible Power source
(UIP). These units are being sold to prevent loss of data
during a power failure. Although [ have as yet to see a
power failure while computing, I suppose it does happen to
some people. My personal feeling is that unless you are
doing life threatening activities, proper backup procedures
will provide the needed protection. Taking a second to dwell
on what those procedures are, I would like to say that
anyone doing computing with orginal disks or unbacked-up
files deserves what can and will happen to them.

Loss of data is no laughing matter, and losing several
hours of work can be both costly and frustrating. As a
writer, I stop every 15 to 30 minutes and do a €CTRL K»
S with WORDSTAR, which saves my additions to the file
and gets me back to where I left off. This means that if
something should happen, I would not lose more than a few
minutes of work. However, this is still not foolproof, as a
power failure can destroy the disk. A second backup disk,
one which is unloaded from the machine when not
transferring data, is an absolute necessity. I know of one
case in which a power cord was accidentally kicked out. The
users’s backup disk was kept in the fourth drive with the
door closed. After rebooting with a new boot disk, it turned
out that all four disks had been damaged. Some disk doctor
type programs may save data from a damaged disk, but the
usual procedure is just to reformat and start over.

For those people who use boat anchor type supplies, there
is & way to protect yourself. It can take many machine
cycles for the supply voltages to drop to unusable levels in







