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How To Learn About Micros
Now that almost everyone has a word processor, a
spreadsheet, and a database, there is a lot of interest in
applying micros to control things in the real world. Not

" every home needs a microcomputer to write letters and
. balance the checkbook, but there are numerous applications

for micros in measurement and control. Of course, not every
homeowner is going to want to know how to interface a
micro, but a market will develop for those who can design
and build these systems. Many of these applications will be
specialized systems produced in low volume with the
program in ROM and won't even look like a micro because
they may be a black box without a keyboard or screen.
These few-of-a-kind markets won't appeal to the large
companies, but can be a nice niche for the computerist
entrepreneur.

We get a lot of letters asking how to go about learning to
interface microcomputers and control things in the real
world—this is an area which is being neglected by the
industry as they race to market more elegant systems which
are less suitable for the experimenter. There is no one book
that will make you an expert, and it is not something that
you can learn by next week, but there is a very simple
answer.

Get Your Hands Dirty
I feel very strongly that the only way to learn how to do
anything with computers is to roll up your sleeves and get
started. Of course you have to start at a level suitable for
your experience. Regardless of how little you may know,
there is some project simple enough that you can do it, yet
still learn something to apply to a more advanced project.

~ You say that you don't want to start with something as

simple as a 555 timer breadboard project because what you
really want to do is to design and build the complete on-
board computer for a radio controlled robot? Sorry my
friend, but things just don't work that way. You either pay
someone else who has invested the hours in developing the
experience to design the project for you, or you start at the
beginning and learn how to do it yourself. It's good to have a
future goal in mind to give you a sense of direction, but you
have to start by learning the simple building blocks.

Start With Something Simple

There are a lot of easy-to-construct starter projects which
can be built at low cost in order to learn the fundamentals.
Good examples are the DC motor controller by Bungard in
this issue, and the numerous circuits in Johnson's series on
Optoelectronics. These can be built with readily available
components from Radio Shack, Jameco, Digi-Key, Priority
One, and others, and by using a solderless breadboard

system the circuit can be easily changed and the components
reused for another project. Many of the starting projects
don't even require a computer, and a DIP switch can be used
to simulate the paraliel eight bit signal for static testing
where needed. You can usually substitute similar parts in
these non-critical circuits, and the experience gained in
comparing spec sheets while looking for substitute parts will
help you to better understand the use of the components.

Acquire Reference Material

Reading is the route to knowledge! Many experts
predicted that television would make books obsolete, and
that the computer would bring about a paperless society.
That has not happened yet, and as things stand today the
only way to acquire the necessary knowledge is by reading.
There are many good books available, but there are also a
lot of general audience books which do not contain the
specific detailed information you need. It is difficult to tell
you which books you should get because it depends on what
you want to do. Everyone's needs are different. As a
minimum 1 would suggest at least two books on the
language you want to use, two books on your comupter’s
operating system, plus several books on digital logic,
interfacing, and control. You may have noticed that I
recommended two books on the same subject. That's
because I find that while reading a book on any topic,
another book by an author with a slightly different outlook
helps to clarify some of the difficult sections. Once you have
the books pick out a project and get started. It is only by
doing that you will learn! ]
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Build a High-Resolution

Part One: Video Displays

by Lance Rose, Technical Editor

Introduction
In the last eight years or so since the microcomputer
phenomenon has been with us, graphics capability of micros
has remained pretty much unchanged. We are still using the
techniques of character graphics or, at most, “block
graphics” where each character position is broken up into a

.2x3 “cell” with each 1/6 of the cell individually addressable.
While there have been exceptions to this (the North Star

Advantage is one), most micros that advertise “high-res”
graphics are limited in the vertical direction to around 240
lines or so. This stems from the use of non-interlace video
techniques, which I will touch on a little later, to keep the
screen flicker to a minimum. With some long-trace
phosphors available in some video monitors, it is possible to

_use a full-interlace video technique to essentially double the

vertical resolution of the image to 480 lines, thus bringing
the vertical and horizontal resolution into line with each
other. Horizontal resolution of 640 dots is easily achievable
already.

The graphics circuit I will describe later in this article can
be easily built by anyone familiar with wire-wrapping
techniques and offers a very cost-effective way of adding
high-resolution graphics to your S-100 system. The
characteristics of this circuit are:

(1) Low cost. You can build this board for around $200
worth of parts. (Commercial products with similar features
typically retail for $500 or more).

(2) Simplicity. The board uses no exotic parts whatsoever.
The most expensive single item (other than the blank
prototyping board) is a 6116 RAM chip which selis for $4-85.
All other devices are 2732 EPROMS or commonly-available
LSTTL chips, resistors, capacitors and the like.

(3) I/O-mapped addressing. The board is usable in both 8

S-100 Graphics Board

and 16-bit systems even though it has 38K of its own video
RAM. This RAM is accessed through a set of 4 address-
selectable I/O ports {only 3 are actually used) and takes up
no space in the system’s main memory.

{4) True addressing at the bit level. Any single bit in the
array of 307,200 bits can be turned on or off individually.

(5) Synchronized processor accessing. Many inexpensive
video circuits allow the CPU to read from or write to the
video RAM at any time. If the video circuit is in the process
of scanning a line of information and displaying it when this
happens, a “tearing” effect can be seen, particularly when
the accessing is repetitive. This circuit “interlocks” the
processor access with the scanning so the display is smooth
and undisturbed at all times.

(6) Easy bit-mapping. The display is addressed very
similarly to a character-oriented graphics board with the
zero-location of screen memory in the upper left-hand corner
and the memory addresses increasing from left to right on
the first line. The next address is the first bit at the left-
hand side of the screen on the second line and so on. The
highest address (95FFH) contains the last 8 bits on the last
line at the bottom right.

{7) “Smooth” curves. The curves or circles plotted with
this resolution come as close to being “round” as possible
without resorting to very expensive ultra-high-bandwidth
monitors and graphics circuits.

(8) This circuit can make use of your current video
monitor (with some exceptions). Most monitors with a
picture tube having a P31 phosphor or longer (this includes a
large percentage of the green-screen variety) will show full-
interlace video images with a minimum of flicker. Monitors
with a longer P39 or P42 phosphor (I use an Apple III
monitor which has P39 phosphor) will display full-interlace







