
  

C4µC - Examination

● A shop has two doors and the manager wants to 
organize them as "Entrance only" and "Exit only":

● The manager has bought two infrared barreer, one for each door, but 
has no idea how to use them

● Each bareer has two infrared rays, which are interrupted when a person 
passed by. One person can pass through the bareer at a time

● An alarm (a lamp) must be turned on when a person passes in the 
"wrong direction" and reset (turned off) when the person (the same or 
another) passes in the "correct direction" again

● Two infrared rays are close enough to each other to be covered 
(interrupted) by a single person, but distant enough to be covered, and 
uncovered, at distinct moments

● Each infrared ray gives a digital output signal:

– LOW (0V, logic 0) when uncovered

– HIGH (5V, logic 1) when covered (interrupted)
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● Infrared bareer schematic:

● Consider the "wrong direction" as RIGHT to LEFT:

● So the alarm should be:

– OFF at system startup, 

– ON when a person completely passes from RIGHT to LEFT

– OFF again when a person completely passes from LEFT to RIGHT
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● Exercise tasks:

1) Define inputs and outputs for the reference µC 328p

2) Complete the state-chart for the system, using the trace in the 
following slide (page)

3) Write down the code for the init function (e.g. setup()), the main 
function, if any, and other functions, declaring all the needed 
variables

4) Modify the code considering that, in an alternate version, the 
alarm is however turned OFF after 5s. (Hint: use timestamping)

● General note:

● Write any comment to justify a choice when the system 
requirements leave a degree of uncertainty
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● State chart:
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NOTE: use also pin names
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