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((Mmx*128) + (0s#64) + ((CH-1) %4) +CN)

COMMAND BYTE

((Mx%128)+ ((SC-1)*4)+CN)

COMMAND BYTE

716514131 2|11]0 716|543 127110
|| — | ~——
MX OS CH CN MX SC CN

Fig. 5. Bit positions for variables in sample BASIC statements used in text.

or 1 if it is included in the statement.

The remaining eight commands
will use the following BASIC state-
ment example:

PRINT#1,CHR$((MX*128) +
(SC—1)*4)+CN)

Figure 5(B) graphically illustrates
the bit positions of the variables in
this statement. Variable SC, the
“Sub Command,’’ replaces CH in
the previous statements and is sub-
command statement numbers 1
through 8.

CN must equal 3 for all of the fol-
lowing eight sub-commands. In the
above statement, 1 is subtracted
from sub-command SC to convert it
10 a three-bit value from O to 7. It is
also multiplied by 4 so that it occu-
pies positions 2, 3 and 4 of the output
command byte.

If SC =1, the controller responds
by reading the lower eight digital 1/0
lines as inputs and sends them to the
computer as an eight-bit byte. If SC
=2, the controller reads and sends
the upper eight lines.

If SC =3, the controller responds
by outputting the next byte that it re-
ceives to the lower eight digital 1/0
lines. If SC =4, the controller out-
puts the next byte received to the up-
per eight I/0 lines.

For sub-commands 3 and 4, the
controller acknowledges the com-
mand byte and data byte by sending
an ACK code (6) back to the comput-
er after receiving each byte.

If SC =35, the controller responds

Say You Saw It In Modern Electronics

by reading the lower eight analog in-
puts as if they were digital inputs and
sends them to the computer as an
eight-bit byte. If SC =6, the control-
ler reads and sends the upper eight
analog inputs.

For sub-commands 5 and 6, if an
analog input is greater than 2 volts, it
will be a logic 1; if it is less than or
equal to 2 volts, it will be a logic 0.

If SC=7, the controller responds
by reading the lower eight analog in-
puts and sends them to the computer
as a string of eight consecutive bytes.
If SC=8, the controller reads and
sends the upper eight analog inputs.

The ACK code (6) that is sent back
to the computer when command 2
and sub-commands 3 and 4 are exe-
cuted may appear to be a waste of
time. However, this is theonly way to
test for proper communication be-
tween the computer and controller. It
is not necessary to input the ACK
code after execution of these
commands.

If the ACK code is not input, you
must generate some amount of delay
to allow it time to send the ACK code
and get ready to receive the next byte.
It cannot receive and transmit data
simultaneously as your computer
can! Maximum reliable operating
speed can be obtained by inputting
the ACK code before sending the
next output command byte to the
controller.

The following decimal values
shown in parentheses can be used as
the output command byte instead of
using the above sample statement for

the sub-commands: SC1=(3), SC2=
(7), SC3=(11), SC4=(15), SC5=
(19), SC6=(23), SC7=(27) and SC8
=(31). If two controller cards are
used to expand the 1/0 capabilities
of the project, the decimal value 128
must be added to this value if the sub-
command is intended for the control-
ler that has the OPTION jumper in-
stalled in it.

Test Fixture

The test fixture mentioned at the be-
ginning of this article is shown in Fig.
6 plugged into P/ and P2 on the con-
troller board. Schematic details of
the circuitry for the test fixture are
shownin Fig. 7. Referencesto P/ and
P2 in Fig. § indicate where the vari-
ous connections are to be made to the
analog input and digital output lines
on the controller circuit-board as-
sembly via the DB-25 connectors.

Power for the analog and digital
inputs of the test fixture is obtained
from the same 9-volt dc source used
for powering the controller circuitry.
Voltage regulator VRI reduces the
incoming 9 volts to the required 5
volts dc. Caution: Never apply a po-
tential that is greater than 5 volts dc
to any analog or digital input line in
the controller. Otherwise, one or
more solid-state devices in the proj-
ect is almost certain to result.

You can assemble this circuit on a
rigid %-inch thick plastic panel or 16-
gauge metal panel, using all-new
components or components you may
already have on hand. Switches S/
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