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Anyone whose hobby is electronics will probably decide at some point to
make a circuit board for one of their projects. Or if their projects use EPROM
parts, they will need to erase the parts as their software undergoes develop-
ment. Each of these tasks needs to be accurately timed.

Usually you will plug the exposure frame or UV eraser into a wall socket
and set an audible alarm for the length of time required. When the alarm
sounds you can unplug the device from the wall and proceed with the next
step.

This is the way I have performed these two operations for years. However,
there have been times when I was distracted and failed to hear the alarm go off. This results in overexposure of
the circuit board. There is no harm done in the case of the EPROM other than shortening the life of the UV bulb.

I had been planning for a long time to build a timer that would automatically remove power at the end of
the timing cycle. However, I never seemed to have enough time to design the circuit board with the display and
write the necessary software for the microcontroller.

One weekend I was shopping at Walmart and happened to pass through the kitchen appliance area. 1
noticed a digital timer that cost less than $10. I began to wonder if I could somehow use it as part of my timer
project. So I purchased one and brought it home to do some testing.

I opened the timer case and connected the piezo speaker leads to an oscilloscope and set the alarm off.
The output was a slightly modified sine wave of around 2.5 volts. This was more than enough output voltage to
use in the timer project. I just needed to develop the interface circuit between the digital timer and the AC line
circuit.

Figure 1 shows the final circuit design. As you can see, the circuit uses only a handful of components
and is very simple. The heart of the design is the Microchip
PIC 12C508 microcontroller. This is a complete microcon-
troller in an 8-pin DIP package. It has 512 bytes of user
programmable memory and a total of 6 I/O lines. It oper-
ates at 4 Mhz using a built in oscillator and is perfect for
this type of application. I started the original design using
discrete components. However, when I got up to about a
dozen parts and 3 ICs I knew there had to be a better way.
That is when I decided to let the PIC make all of the logical
decisions. You can purchase the preprogrammed PIC from
the source shown in the parts list. If you prefer to program
your own part, the source code and hex code listings are
available from the Nuts & Volts website. The file name is
timer.exe and it is a self-extracting executable. Copy the file to a separate directory and run it from the DOS
prompt to extract the code listings.

The operation of the circuit is easy to understand. Diodes D1-D4 rectify the 2.5 volt AC signal from the
digital timer. Capacitor C2 provides a slight amount of filtering to produce a DC voltage which is detected by pin
4 of IC1. Resistor R2 is used to pull the DC voltage rapidly to ground when the AC voltage (beeping) is removed.
This allows you to initiate a timing period as short as 2 seconds. Pin 5 of IC1 drives R3 which turns on Q1 and
operates relay RL1 to apply power to the device that is plugged into J1. The AC voltage from T1 is rectified by
bridge rectifier BR1. This voltage is smoothed by C1 and applied to the 5 volt regulator VR1 to supply power
for IC1.
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power is applied when the timing period expires and you have to manually power the device down by pressing the
reset button. The digital timer from Walmart has a maximum timing period of 99 minutes and 59 seconds.

Figure 2 shows the PCB layout looking through the board from the component side. Figure 3 shows the
component layout. The circuit is simple enough to build using perfboard construction if you don’t want to make
the PCB. The board layout matches the Radio Shack relay specified in the parts list.

Begin construction by modifying the digital timer. Remove the back cover from the timer. Solder two
6-inch pieces of 30 gauge insulated wire to the piezo speaker terminals. Route them through the speaker opening
on the back of the timer and reassemble the timer. Cut the wires so that about 2 inches remain and connect them
to a 2 position .100” Molex type KK series female connector. Glue the connector to the back of the timer so that it
is even with the edge of the timer. You can use any type of miniature connector that you happen to have on hand.
The Molex type is convenient because its rectangular plastic body is easy to glue to the timer case.

Transformer T1 should be a 9 or 10 volt transformer. Do not use a 12 volt transformer as the DC voltage
will be excessive for the relay. Any transformer with a 100 ma. rating or greater will be sufficient. If you can’t
find a suitable chassis mount transformer, purchase a 12-vdc wall transformer. Break the case open and use the
transformer that is inside. You will have to find a way to mount the transformer to your case. Silicone glue can
be used since the transformer does not weigh very much.

Assemble the circuit as shown in the schematic. You should use an IC socket for the PIC chip in case it
has to be replaced in the future. Switch S1 is a miniature push button switch and S2 is a miniature toggle switch.
Jack J2 can be any type that you prefer to use. Mount T1, the switches, jacks, and LED in a case of your choice
and connect them to the circuit board. Be especially careful when wiring the connections for the 117 volts AC
power. Do not let this wiring come in contact with any other part of the circuit.

Mount the circuit board in the case and carefully inspect all of your wiring. Do not plug the PIC chip in
at this time. Plug the power cord into a 117 volt AC wall outlet and check the voltage between pins 1 and 8 of the
IC socket. It should be between 4.85 and 5.25 volts. If it is, unplug the power cord and wait 30 seconds for the
voltage across C1 to drop. You can then plug the PIC chip in and close the case.

You should make a 2-wire cable about two feet long with connectors on each end to match the digital timer
connector and the connector on the interface box. Polarity is not important. You can also hardwire the timer to
the interface box if you wish. I chose to use connectors so that I could unplug the timer in case I wanted to use
it to time other events using the alarm.

To test the timer unit you will need a table lamp. Turn the lamp on and plug it into J1. Plug the line cord
from the timer unit into the AC wall outlet. Connect the digital timer to the timer unit using the cable you previ-
ously made. Set the digital timer for 15 seconds but do not press the start button yet. Set the mode switch to the
power down position and press the reset switch. The LED should light indicating that the unit is armed. Press
the start button on the digital timer and the table lamp should turn on. The LED should also flash while the timer
is counting down. After the 15 second time period elapses and the timer begins to beep, the table lamp and the
LED should turn off.

Now change the mode switch to the power up position. The timer will still be set for 15 seconds from the
previous test. Press the reset switch and again the LED should light to indicate the unit is armed. Press the start
switch on the timer. This time the lamp should not come on, but the LED should start flashing to indicate a timing




sequence is in process. After the 15 seconds elapses and the timer starts beeping the table lamp should light and
the LED should go out. You can then press the reset switch to turn the lamp off. This completes testing and the
unit is ready to be put in service.

I’'m sure you will find the timer to be a handy device to use. I have one final note concerning the relay.
The Radio Shack literature says the contacts are rated for 10 amps. However, | am somewhat skeptical of this
rating and would recommend not connecting more than a 500 watt load to the timer if you use this relay. If you
need to switch a heavier load, replace the relay with one that has larger contacts and mount it off the circuit board.
Do not use a relay with a coil resistance of less than 120 ohms or you may exceed the power rating of Q1.

PARTS LIST

R1, R3 - 2.2k, %4 watt resistor

R2 - 22k, Y4 watt resistor

R4 - 470W, Y4 watt resistor

C1 - 470uF, 25 volt electrolytic capacitor

C2 - 10uF, 16 volt electrolytic capacitor

C3 - .1uF, 25 volt ceramic disc capacitor

D1 - D4 - 1N4148 switching diode

D5 - IN4003 silicon diode

BR1 - 50, 1 amp volt bridge rectifier

VRI1 - 78L05 voltage regulator

Q1 - 2N3904 or 2N4400 NPN transistor

IC1 - Microchip 12C508/P04 microcontroller

T1 - 9VAC or 10VAC transformer (see text)

S1 - Miniature N.O. miniature pushbutton switch
S2 - Miniature SPST toggle switch

RL1 - 12 volt SPDT relay (Radio Shack 275-248)

Digital Timer - West Bend model #40035 (Wal-Mart)
Misc. - LED, AC power cord, chassis mount AC receptacle, timer input jack, 8-pin IC socket, plastic case,
misc. hardware

The following parts are available from:
ATC Electronics
P.O. Box 43033
Phoenix, AZ 85080
623-516-2926

Preprogrammed 12C508 microcontroller $3.50
12 volt relay with 3 amp contacts that matches PC board layout $1.50
Kit of all parts except for case and PC board. Includes relay with 3 amp contacts.

Also includes J1, P1, J2 and matching plug. Does not include digital timer. $ 18.00

Include $4.00 shipping and handling on all orders.
AZ residents include 7.2% sales tax.



T1

CIN[Tygy | OUT
_ 78L05
LIV (=g 3 T a70uF L+
IN 1 25V T C1 GND
T - [ c3/. 10
« 1y
Y * 5
A1 IERE °7] MoDE
TIMER 2. 2K D1 =y 5 =
INPUT O AN P . R4
lfe o1 AMmmmm 3 A4710n P
D2 RESET
1
DR 521 Ic1 Wy >
D3 ;. 0
> ¢ 1
D4 -ﬁ@ R3
< 1 255
D5 -
10uF L+ R2 O
117y D 16V TC2 S 22K mmwmu
out \J RL1
J1 - =
AN

° * MODE SWITCH
OPEN - POWER DOWN
CLOSED - POWER UP



This graphic is the correct size for making a PCB
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