10 Control Board

by R.Grodzik

numerous to mention since the PC
software driver (written in assembler) and
the RS23210 board control software
(written in assembler) were of some
complexity. I am now happy to report that
all of them have been ironed out.

LED Monitoring and interface
board.
This board consists of a series of low
current LED’s connected directly to the
8155 PIO lines, monitoring Port A and Port
B. After consulting the chip’s data sheet it
was found that each line could sink/source
2.5mA which is sufficient to light a low
current led without the need for a cmos/ttl
driver. This board also has additional
monitoring functions:
* A green led power indicator connected
directly to the 5-volt supply via a limiting
resistor.
A red led alarm indicator connected via
the ribbon cable and plug3 to the PCO
line of the 8155.This is activated and
flashes whenever the alarm circuit
comprising of a microswitch (N.C.), the
INTO interrupt pin of the 8031 and a 12K
resistor is broken - switch operates.
Normally the INTO line (pin 12) is held at
ground by R5. When the microswitch
operates, a logic level transition from low
to high causes the 8031 to interrupt, and
service an interrupt service routine i.e.
sends an alarm code back to the PC and
also flashes the red led on the

s with any project of any
complexity, ‘bugs’ both
hardware and software do

arise, so it is not surprising that a few
have been found. These are:
A 10uF capacitor should be

Top View
P ¢ Pint

< Emulator Connector

connected across the reset switch to
ensure reset of the 8031 processor
on power on (+ve side to the Vcc).
This is due to the behaviour of my
PC and the subsequent powering up
of the external PSU that supplies the
power to the RS232I0 board. i.e.
during power on, the PC’s plug and
play software switches on the COM
port to check if an external device is
connected - so the PSU switches on
briefly. If the hardware handshake
lines on the COM port are

< EPROM Emulator
< 28-way DIL Socket

Turned Pin

Side View

Connections
Strap together the following pins
1,2,26,27,28

Figure 1.

monitoring board.

The interface board is also
provided with a 5 volt power supply
and a prototyping area allowing
relay circuits etc. to be driven by the
16 output lines via transistor buffers
or open collector circuits.

RS23210 Software

This is of considerable size, filling
the 2048 byte capacity of the 2716
EPROM with a couple of bytes to
spare, so at 1200 lines of source
code is too large to be published in
these pages. However I shall
attempt to describe the
algorithmatic structure of the
software and provide software
examples to test different parts of

connected together, plug and play

assigns the com port exclusively to another
device and so preventing other devices
operating. So ensure that the handshake
line - DTR/DSR and CTS/RTS are open and
not strapped together.

The AC on/off circuit comprising of IC8
(MOC3041) and the triac (IC9),worked fine
upto a 100 watt load - my hairdryer-motor
only with the heating element switched off.
When the load was increased by switching
on the heat it was found necessary to
reduce the value of R6 (the LED voltage

dropping resistor) to 220R. Always use a
load to test this circuit, otherwise it will not
work. And remember that the small

heatsink was designed for small lighting/AC.

motor circuits so don’t go connecting it to
your washer/dryer!

The limiting resistor R3 which feeds
alarm switch transistor BS170 may be
omitted, and the RTS line (pin 7) of the
D-type connector strapped directly to the
transistors gate with a small wire link.

As to the software bugs, they were too

the board.

Codes

The entire project works on the fact that
codes (control bytes) are sent from the
PC’s serial COM1 port when different parts
of the menu are clicked on by the mouse.
These codes are used in a look up table (in
the EPROM) to select subroutines by the
8031 dependent on the function required.
The lookup table is of considerable size
since they have to accommodate the
various permutations of driving 2 stepping
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motors simultaneously -
stop/go/fast/slow/forward/reverse. Simple
maths shows that there are 64 possible
combinations and so 64 subroutines had to
be written! However, this means that the
PC can be dispensed with and the ASCII
string generator may be used to send
pre-programmed codes to the RS23210
board and control say the motors. (use a
spare pin on the D-type connector to
supply a 5-volt supply from the RS23210
board to the string generator). Hopefully a
joystick (PIC-based) will be designed to
perform the same functionality, So included
here are a full list of codes:
(9600,n,8,1)RS232)

CODE LIST:

STATUS PANEL AND INTERFACE CARD

Figure 2. Led panel indicator board layout

ON PORTAO AD
OFF PORTAO 91
ON PORTA1 AF
OFF PORTAL 93
ON PORTA2 B1
OFF PORTA2 95
ON PORTA3 B3
OFF PORTA3 97
ON PORTA4 B5
OFF PORTA4 99
ON PORTA5S B7
OFF PORTAS 9B
ON PORTAG B9
OFF PORTAG 9D
ON PORTA7 BB
OFF PORTA7 9F

PORTBO
PORTBO
PORTB1
PORTB1
PORTB2
PORTB2
PORTB3
PORTB3
PORTB4
PORTB4
PORTB5
PORTB5
PORTBG
PORTB6G
PORTB7
PORTB7

A3
87
A5
89
A7
8B
A9
8D
AB
8F
AE
92
BO

B2
96

A.C. MAINS
ON 0O72H
OFF O56H

RESET 00

PORTA OFF 02
PORTA ON 01
PORTB OFF 04
PORTB ON 03

MOTOR A

FAST AA SLOW C6
FWD AC REV C8
GO 28 STOP OC

MOTOR B

FAST 80 SLOW 9C
FWD 82 REV 9E
GO C2 STOP A6

Embedded Software
Development.

There is a Forum on the Electronics and
Beyond Website, which I hope will be freely
used by readers, since it helps contributors
to the magazine to gauge what kind of
projects should be included. Software
development for embedded controllers
such as the PIC and the 8031 is easier today
than it was when I started on this ‘white
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Red Alarm LED

<
fa)
o

i 7’ Microswitch
' NC

12K

20 way IDC

540R x 16

Low Current LEDs

——— (o |o0——1—
————ro|oq

1/P

PIN CONNECTIONS

PA3a o© ALARM IND

PA2o © @ U

-
=
]
=
w
zt
0
0
=
c
a

PBl1 @ ©PB2

PBB o o PB3
PA7 o o© PB4

PAB o © PBS

PA5 @ © PB6
PAQ =@ o© ALARM

PA4 @ o PBY

Figure 3. Panel indicator LED wiring diagram
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