C4uC — Examination

A home automation company asks you to design a smart
switch for windows shutter opening/closing:

The shutter is driven by a motor, whose circuitry accepts signals on 2 inputs: UP_MOT,
DOWN_MOT. The two signals are logic levels (LOW = 0V, HIGH = 5V) and must be mutually
exclusive.

The smart switch is composed, other than the uC Atmega328p, of two capacitive touch
sensors integrated in the wall mount box.

Each touch sensor provides a digital output (logic HIGH when touched); the two sensors are
close enough to be activated simultaneously, but are also distant enough to be activated
separately.
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The system should work as follows:

As long as UP is touched, the motor is driven up; same for DOWN.

Since it takes up to 20 seconds to open or close the shutter completely, some smart "hold"
functions are introduced:

o If UP is touched for more than 3 seconds, the motor is driven up and the hold function is
activated. Same for DOWN.

o A'"swipe" from DOWN to UP also activates the hold function for up direction;
note that a swipe is identified on the sensors by the following sequence:

= both inactive, DOWN active, both DOWN and UP active, UP active, both inactive again.

In the same way, with inverted sequence, a swipe from UP to DOWN activates the hold
function in down direction.

o |n the hold function, the motor continues to be driven up (or down) until a total amount of
20 seconds is elapsed (since the motor start), ...

o ... oruntil a new touch happens on any sensor.

Exercise tasks:

. Define inputs and outputs for the reference uC 328p [up to 1 pt.]
. Design a state-chart (preferred) or a flow-diagram for the system that considers all the
functionalities described before. [up to 4 pts.]
. Write down the code for the initialization (e.g. setup()) and the main loop (e.g. loop()) of the
uC, declaring all the needed variables. [up to 5 pts.]
. Modify the code to consider two "end switches", UP_LIMIT and DOWN_LIMIT, that inhibit
respectively the up and down drive of the motor while are pressed. [up to 2 pts.]

General note: Write any comment to justify a choice when the system requirements leave a degree of uncertainty
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