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This compact 4-digit timing module
forms the hardware “platform” for
six different timing modules. In
each case, the only change is
the firmware programmed
into the microcontroller
that controls it. Need
another type of timer?
No problem; just change
the microcontroller chip.
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Timing Range (Down Timer) ............ 0-10,000 seconds; or 0-10,000 minutes;

or 0-10,000 hours

Timing Ranges (Photographic Timer) . 60, 90, 120, 300, 600 & 900 seconds

Frequency Ranges (Frequency Meter) ........ 0-10kHz & 10-40kHz (TTL logic)

Inputs ........................................................... Start, Stop and Reset (active low)

Output ........................................ open collector NPN transistor, 100mA @ 30V

Power Supply ..................................................................... 9-12V DC @ 50mA

Display ..............................................4-digit 7-segment LED with decimal point

Dimensions ..................................................................................... 51 x 66mm

External Connector ............... 10-way right-angle SIL header (male or female)
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1 PC board (K148)
2 miniature pushbutton switches
1 12MHz crystal (X1)
2 10-pin IC socket strips
1 10-pin male header
1 10-pin female

Semiconductors
1 AT89C2051-24PC Atmel

microcontroller, T0 firmware,
IC1 (see text for other
microcontroller options)

1 LN5644 4-digit, common-
anode LED display

5 BC557 PNP transistors
(Q1-Q5)

2 BC547 NPN transistors
(Q6,Q7)

1 78L05 5V regulator (REG1)
1 33V 1W zener diode (ZD1)
1 1N4004 silicon diode (D1)

Capacitors
1 10�F 25V electrolytic
1 1�F 16V electrolytic
1 100nF monolithic
2 1nF ceramic
2 22pF ceramic

Resistors (0.25W, 5%)
8 270� (red, purple, brown,

gold)
3 1k� (brown, black, red, gold)
6 4.7k� (yellow, purple, red,

gold)
3 10k� (brown, black, orange,

gold)
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This version of the kit (K148T1) is a simple countdown timer with six preset

times: 60, 90, 120, 300, 600 and 900 seconds.
At power up, the default count time is 60s but pressing the Stop button

cycles through the other preset time delays.
At the end of the count, the output goes low for 2s and the timer then resets

back to the selected time period, ready to start again.
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The microcontroller supplied with
the kit is marked “T0” and contains
the program for a 4-Digit Programma-
ble Down Timer with output and reset.
The timing is in seconds, with a maxi-
mum programmable time of 10,000
seconds (0000) – equivalent to 2
hours, 46 minutes and 40 seconds.

The unit has four operating modes
that control the output function when
the timer reaches zero. We’ll look at
these shortly.

Programming
The two buttons marked Start and

Stop are used to program the starting
time and select the operating mode.

When power in initially applied, the
display shows 0000. If you press the
Start button at this point, the timer will
start to count down from 10,000s so
do not do that. If you did, reconnect
the power and start again at 0000.

Programming the start value is done
one digit at a time, starting with the
leftmost digit. The decimal points are
used to indicate which digit is being
set at any given time. This is always
the digit immediately to the left of the
decimal point displayed.

Here’s the step-by-step program-
ming procedure:
(1) Press the Stop button once to
enter programming mode. The left-
most decimal point will come and the
display will show 0.000.
(2) Use the Start button to set the
value required in the leftmost digit; ie,
from 0-9. When you have programmed
in this value (eg, 5), press the Stop
button again to move the decimal point
to the right (50.00).

(3) Use the Start button to program in
the value for next digit (eg, 4), then
press Stop again to move to the third
digit (540.0)
(4) Repeat the above procedure to
program the last two digits
(5) Press Stop after setting the units
digit. The display will now switch func-
tions to allow the operating mode to
be set. Initially, the current operating
mode (probably 1) will be displayed.
(6) Use the Start button to set which
of the four operating modes you want
(see below for a description of each),
then press the Stop button. The dis-
play will blank momentarily to indi-
cate that programming mode has
ended and then indicate the pro-
grammed start value (ie, the value it
has been set to count down from).

The timer is now programmed and
ready to go.

Starting the timer: to start the
timer, either press the Start button or
pull the Start input to ground. The
timer will then start counting down
towards zero. Note: the Stop button
has no affect while the timer is count-
ing down.

Stopping the timer: the only way
to stop the timer once it has started
counting is via the Reset input; ie
short the Reset pin to ground. The
timer will then reset to its programmed
value (the operating mode is not af-
fected).

Note that if the timer loses power, it
will restart in Mode 1 with a preset
value of 0000 (10,000 seconds).

Operating modes
There are four operating modes

that control the timer and the output
(see below). Note that the Reset in-
put does not affect the operating
mode.
Mode 1 – Timer Stop, Output Hold
(default): this is the default mode at
power up. The timer stops when it
reaches zero and the Output pin goes
low and stays low. You then have to
press Reset (ie, short the Reset pin
to ground) to continue.
Mode 2 – Timer Overrun, Output
Hold: this is the same as Mode 1
except that the timer continues count-
ing down past zero, wraps around to
9999 and starts counting down from
there. The Output pin goes low at a
count of zero and stays low. Short the
Reset pin to ground to return to the
preset timer value.
Mode 3 – Auto Reset, Pulse Out-
put: when the timer reaches zero, the
Output pulses low for 20ms and the
timer resets itself to the programmed
value and stays there. You can count
down again from the preset value by
pressing Start.
Mode 4 – Timer Overrun, Pulse
Output: same as Mode 2 except that
the output pulses low for 20ms in-
stead of staying low. Counting wraps
to 9999 and starts counting down.
Short the Reset pin to ground to re-
turn to the preset timer value.

Once the counter has stopped
counting down, you can reset the timer
value by pressing Stop and then pro-
gramming in the time and the mode
as described previously.

The hours and minutes Program-
mable Down Timers (kits K148T4 &
K148T5) work in a similar fashion.
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The 40kHz Auto-Ranging Frequency Meter (K148T3) measures frequency

up to 40kHz over two ranges: 0-10kHz and 10-40kHz. Range-switching is
automatic and the gating period is 1s on the low range and 0.1s on the high
range.

Basically, a frequency cycle is measured by a high-to-low transition at the
Start input of the timer module. For the Atmel microcontroller, a high is defined
as 1.2-5V DC while a low is 0-0.9V DC (ie, TTL signal levels).

The display reading is always in kHz, with the decimal point position
indicating the range. The maximum reading is 9.999kHz on the low range
(1Hz resolution) and 99.99kHz on the high range (10Hz resolution). Note,
however, that the maximum frequency that the unit can measure is 40kHz.

The open collector output is “active” when the counter switches to the high
range. This output could be used to drive a LED or some other device to
indicate that the input frequency is greater than 9.999kHz.

As it stands, the circuit works fine with 5V logic circuits. However, a
preamplifier stage (to condition the input signal) will be necessary if you want
to measure the frequency of low-level signals; eg, audio signals.

A simple broadband preamplifier that will do the job is shown on the Kitsrus
website. It uses just two transistors and a handful of other parts and can easily
be built on a piece of stripboard.

����������	
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Kits and microcontroller ICs for the “K148 Start/Stop Timer” are available
from two companies:

(1) Ozitronics – phone (03) 9434 3806 (www.ozitronics.com);
(2) Oatley Electronics – phone (02) 9584 3563 (www.oatleyelectronics.com).

If you have any technical problems or questions, or if you want slightly altered
firmware for a particular application, you can contact the kit developer at
frank@ozitronics.com. Information on other kits in the range (eg, the Atmel
89Cxxx Programmer, K123) is available from www.kitsrus.com
Note: copyright of the PC board and the source code for the Atmel microcon-
troller is retained by the author.
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