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The input section. For setting the real-time clock and storing operating times, the timer requires to be pro-
grammed externally. Data is fed using the keyboard.

Press-to-on type keys are interfaced to the microcontroller using an 8-bit priority encoder CD 4532. This en-
coder detects the key-press operation and gen-
erates the equivalent 3-bit binary data. Its truth 
table is shown in Table II. The priority encoder 
is interfaced to port A of the microcontroller.

Various keys used in the timer, along with 
their functions, are described below:

Time (4): For setting real time in minutes 
and hours.

Bell (5): For setting the bell’s operating 
timings.

Digit Advance (6): Data setting is done 
digitwise (hour’s digit followed by minute’s 
digit). The Digit Advance key shifts the deci-
mal point to the right.

Store (7): For storing the data (real time 
or bell time).

Delete (3): For deleting a particular bell 
timing.

Here, the figures within parentheses indi-
cate the decimal equivalents of 3-bit binary data 
from the keyboard.

Set and run modes. Data setting is possible 
only in set mode. Set mode or run mode can be 
selected by toggle switch S6. By using a lock 
switch for S6, the timer can be protected from 
unauthorized data entry/storage.

In run mode if you press ‘Bell’ key once, 
the display shows the bell’s various operating 
timings one after the other, in the same order 
in which these had been previously stored. In 
case you want to discontinue seeing all the bell 
timings, you may press ‘Time’ key at any stage 
to revert back to the display of real time.

The output section. Seven-segment displays 
are used for data display. As LEDs are brighter, 
these have been used in the system. There are 
two techniques for driving the displays: (i) 
driving each display using a separate driver (like 
74LS47 or CD4511) and (ii) using multiplexed 
displays.

The first technique works well, but practi-
cally it has two problems: it uses a large number 
of IC packages and consumes a fairly large 
amount of current. By using multiplexed display 
both the problems can be solved. In multiplex-
ing only one input is displayed at any given 
instant. But if you chop or alter inputs fast 
enough, your eyes see the result as a continuous 
display. With LEDs, only one digit is lighted 

Fig. 3: Power supply circuit for the school timer

Fig. 4: Actual-size single-sided PCB for the circuits in Figs 1 and 2


