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COMMUNICATION!

Dann McCreary

While both the 1802 and the 6502 can handie quite a
bit on their own, each has features which suit it to
certain functions. Though the 1802 is not particularly
fast, it has the advantages of low power consumption
and low parts count needed to make a compact, por-
table system. On the other hand, the 6502 has the
speed and software support for use as a powerful
general purpose computer. Let’s take a look at some
ways to start a dialogue between an 1802 and a
6502,

Consider with me a few possible uses and
layouts of COSMAC systems in communication with
a central 6502 processor. One situation is the use of
an 1802 to gather data from a remote location. The
data would typically be transmitted to the main com-
puter over a serial data link. This could take the
form of a twisted wire pair, a radio transmission, a
modulated light beam, telephone lines or even an in-
termediary like magnetic tape.

Another possibility is parallel communication.
This would be used at closer range to achieve higher
data rates. A parallel interface transfers an entire
byte of data at a time. Some form of handshake is
employed to coordinate the transfer timing. A por-
table 1802 unit might be brought and plugged into a
central computer for a rapid transfer of data.

Perhaps the fastest and most direct communica-
tion between 6502 and 1802 could be abtained by
combining the two processors as co-processors with
comimon access to at least some memory regions.
This would make possible the sharing of some tasks
between the two processors. By setting or clearing
specified bytes of shared memory, data might be
passed from processor to processor and the activities
of both coordinated.

Let’s look at some serial data formats and the
software considerations for producing them. The
basic principal behind serial communication is to
take a signal capable of presenting two states, 1 or 0,
high or low, and to vary that signal in a specific time
dependent pattern. This can be done readily by in-
corporating a UART such as the 1854 in your 1802
circuit. The 1854 is a CMOS8 UART (Universal
Asynchronous Receiver / Transmitter). It has all the
necessary circuitry on one chip for generating and in-
terpreting serial data streams on a character by
character basis. When connected to an 1802, the
1854 makes sending serial data as easy as outputting
a byte of data to a selected port,

In the interests of keeping our 1802 system small
and simple. However, let’s do the following: we'll
lock at a way to use the Q line of our 1802 as a
serial data output, and one of the External Flag lines

as a serial data input. This eliminates the need for a
UART, but it shifts the burden over to software.

What are the clements of serial data transmis-
sion that we must create by programming? Look at
the illustration of an 8 bit data word in serial format.
At the beginning of the word, the serial line is in a
high (1) state. This high state is of an indefinite
period of time. Transmission of the word is begun by
bringing the line low for one bit-time. This is called
the start bit. It is in effect saying, *'Get ready guys-
here comes the data!’”’. The bit time is based on the
desired data transfer rate, or ‘‘baudrate’’.
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Following the start bit are 8 data bits, each using one
bit-time. The first bit transmitted is the least signifi-
cant bit of the data word. After the data bits comes a
final parity bit. Finishing the transmission of the
word are the stop bits. Stop bits are always 1 (high}.
For best reliability, 2 stop bits are recommended.
This gives a receiver a fighting chance to synchronize
itself with a continuous stream of data words. If a
data word is not sent immediately, the line just re-
mains high until the start bit of the next data word is
sent.

For a variation on the theme, what if we wish to
store the data on audio magnetic tape’ We can use a
very similar serial data format by superimposing
audio tones onto our high and low segments of the
signal. That is, let a high frequency tone represent a
1", and a low frequency tone a ““0”’. The ‘‘Kansas
City Standard’” cassette format does in fact use this
method. It differs from the above format only in that
it does not use a parity bit. Each *'0”" consists of 4
cycles of 1200 HZ and each “‘1'" consists of 8 cycles
of 2400 HZ (sce illustration).

Let’s write a routine for generating either a straight
serial data format or an audio-modulated cassetie for-
mat. We’ll set it up as a subroutine which, when
called, will transmit the data in the *“D’’ register in a
serial format via the ‘‘Q”" output flip-flop. We’ll
design our subroutine to allow for variation in the
number of dara bits. Parity will be settable as odd,
even or completely off. The subroutine will also
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PORTION OF A SERIAL BYTE IN AUDIO FORMAT

allow for either straightforward serial format or else
audio-modulated serial format for use with a
magnetic tape or telephone line transmission. In our

next 1802 column, we’ll examine some COSMAC
code which will accomplish all this for us. )

Book Review:“Son of Cheap Video”
Author:Don Lancaster
Publisher:Howard W. Sams, 1980
Price:$8.95

Reviewed by: Harvey B. Herman

To quote the author, ““This is a you-build-it hard-
ware book for hardware freaks...If you are not one of
us, go away’’. I will assume that if you are still
reading this review after seeing that quate that you
will enjoy this book. It is intended for “‘poor folks"
who like to tinker and construct useful things from a
few chips and not much more. Specifically, it allows
you to add a complete video display to a KIM-1 or
the like for only $7 using five (count them) integrated
circuits. Amazement is too mild a word for my reac-
tion to that statement; flabbergasted is more like it.

The book is intended as a sequel to the author’s
earlier volume, ‘‘The Cheap Video Cookbook’”.
Many references in the text to the earlier book sug-
gest that it would be a good idea to have it close by
to fully appreciate this effort. A legitimate criticism
of the first circuitry concerned the amount of
memory space used (28K bytes). What he now calls
“scungy’’ video (I like the man’s style) takes up 1K
bytes for a 12xB0 display - an impressive reduction in
memory overhead.

A succession of projects is described in the book
beyond scungy video. Lancaster shows how to com-
bine cheap video with a “‘snuffler’’ coil on the out-
side of your TV set to free up processor time for nor-
mal comupting. This method locks the program and
the display so picture jitter can be reduced with con-
siderably less display program overhead. He includes
a circuit for an EPROM programmer and describes
haw to use it in an extended music display example.
Because the book leaves several projects as exercises
(e.g. EPROM burning software} the book could be
used as part of a course on microcomputers. Some of
the construction hardware can be purchased from
PAIA electronics (Oklahoma City, OK 73116) and
could be conveniently provided to the students taking

such a course.

I have not meant to leave the impression that
the book is only for the KIM-1. Any of the
enhanced-KIM clones (SYS or AIM) could benefit
from the ideas in ‘‘Son of Cheap Video"'. Lancaster
also includes chapters on 8080/Z80 systemns, Heathkit
HS8, and Apple II (lower case display project).
However, the book it not for every microcomputer
owner as the initial quote suggested. Nevertheless it
is well written, even entertaining in spots, can teach
most of us a few things and save us money to boot. [
recommend it highly. ©
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raare available for F-8, 6800, 8085, 8080, Z-80, 6502, 1802,
1), 6809 based sustems
EPROM type is selected by a personality module which plugs into
the front of the programmer. Power requirements are IIE VAC
50/60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for
connecting to microcomputer. Reauires 1'% /0 ports. Priced at
£169.00 with one sel of software. (Additional software on disk and
casselte for various systems.) Personality modules are shown below.
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PM O ™S 2708

FM1 2704 2708
FM2 32

PM3 it

PMA 2532

PMA TMS 2516 2716, 2758
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