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Figure 2. Schematic diagram of the power Controller Circuilt

short circuits that might have arisen. When
the circuit is running, the box must be kept
in a closed position and nothing must be
inserted in to the box. If any problems arise
make sure that the power is disconnected
from the mains supply before investigations
start. A 3.0 Ampere fuse must be fitted to the
circuit when working with 6 x 100 light bulbs

User Instructions

Before the power controller circuit is built
make sure that the dimensions of the PCB
will fit securely into the plastic case, and that
fixing screws can be inserted into the board
without short circuiting the PCB. The 9-way
‘Male’ ‘D’ type socket can be fitted to the
PCB ensuring that it is placed close to the

can then be cut out in order for the ‘Male’
‘D’ type socket to be accessed. It should
also be ensured that the six 2-way terminal
blocks for the connection of the lights are
towards the front of the plastic case. The
plastic case can then be drilled out in order
for the cable of the disco lights to sit easily in
the terminal blocks. The same procedure

operating a 240 volts AC. side of the box. The side of the plastic case should be carried out for the mains cable
which can be placed at the back of
9-way *Male’ ‘D’ type Connections to the circuit. If the cables are loose in
socket connected to power 9-way ‘Female’ ‘D’ type Kanda ST7 the drilled holes then a grommet
controller board. socket. Starter Kit Board. | and cable clamps should be fitted
for added protection. A seven way
+5Vits VDDFin 32 cable is then required with the 9-
b . way ‘Female’ ‘D' type socket
- - . connected to one end, and seven
- l n B2 single in-line sockets connected to
the other, these seven will then go
to PB2-PB7 (pins 4-7, and 10-11),
9-Way ‘Male’ 9-Way ‘Female’ Canneetion and VDD (pin 32) of the Kanda ST7
Pin1 Pin1 PB2 Starter Kit respectively. A diagram
Pin2 Pin2 B showing the connections can be
— Pin3 PB4 seen in Figure 3.
Pind Fin 4 PBs Once the hoard has been tested
PinS Pin5 PB6
. S PBY and all the connections are secure,
Pin 7 Pin 7 NC power can be supplied to the
Pin 8 Pin8 NC board. The initial start off will set
Pin9 Pin9 +5 Volts the sequences to 15%, which will be
the fastest sequence of the lights.
Connections from Kanda ST7 Starter Kit to Power Controller Board. However the Kanda ST7 Starter Kit
Figure 3. can control the speed settings of

the sequence of lights by simply
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Flgure 4. Schematic Dlagram for 8772254 Flash Clrcult with ISP.
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pressing keys 0 - 3, the settings are showﬁ
below:

Button ‘0’ Sets Sequence to ‘15%’
Button ‘T’ Sets Sequence to ‘25%’
Button ‘2’ Sets Sequence to ‘50%’
Button ‘3’ Sets Sequence to ‘75%’

If button 3 on the Kanda ST7 Starter Kit is
pressed the sequence of lights will operate at
75% which is the longest time interval
between on/off of the lights. So this means
that for the whole period the lamp is on for
three-quarters of the time and off for the
other quarter. At any time the user can select
another speed such as button 2 and the
sequence of the lights will increase to 50%
and decrease the on/off time of the lights.

Software Design

The software was designed using the ST7
Starter Kit Assembler code. The software
listings generated can be seen in Appendix 1
of this article. It will be noticed that there
are three stages to the software:

The .sts which is the Set-up code
The .stv which is the Vector code
The .stm which is the Main code

The Set-up file will generate all the code
necessary to set the ports of the ST7

microcontroller as inputs or outputs. The
set-up code is also used to set the timers,
and enable the interrupts. Once the
interrupts have been enabled they can bhe
manipulated within the vector file. The reset
vector information can also be found in the
vector file. The main file will then be left so
as the user can input the main hody of the
code. Using the three different files in the
way explained above keeps the code clear
and easy to follow. If changes have to be
made to the code at a later date it will be
easy for the user to find the correct place o
insert the new code.

In order to generate the necessary time
delays between the flashing lights, the
programmable timer was set-up to be a 16-
bit free running increasing counter with its
associated 16-bit registers. The two read-
only 16-bit registers contain the same values
but with the difference that reading the
ACLR (Alternate Counter Low Register) does
not clear the timer overflow flag. However
writing in the CLR (Counter Low Register) or
ACIR resets the free running counter to the
FFFCh value. The timer clock depends on
the clock control bits of the CR2 register.
The value in the counter register repeats
every 131.072, 262.144 or 524.288 internal
processor clock cycles depending on the
CC1 and CCO bits. When the program is
entered the counter is set to the default

value of 15 percent; this is achieved by the
following code.

Set: Id a,#826
Id TAOCIHR,a
Id a,#$66
Id TAOC1LR,a
clr TAACLR

The code shown above is used to set the
default value for the counter in the Timer A
Output Compare 1 Register (TAOC1R).
When the code is running the value 2666h
appears in the TAOCIR. The last line of the
above code is used to set Timer A Alternate
Counter Register (TAACR) to FFFCh. This is
an increasing counter which will proceed to
0000h on the next clock cycle after FFFFh.
When the value in TAACR matches the value
in TACCIR (in this case both set to 2666h) an
interrupt is generated. This starts the
sequence of lights at the default speed and
will continue at this setting until buttons 0-3
on the Kanda ST7 Starter Kit are pressed
which will change the speed of the sequence
of lights. The code was designed to allow the
user to update the sequence of lights within
the vector file, which can then easily be
transferred to the flash device by using a
keyfob. continued on page 32
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