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Microcontroller

Microcontroller is the “brain” of the system. It has to handle everything properly to every detail. In order to do this, we have chosen a 8-bit PIC microcontroller. This microcontroller might be many of PICs, for example 16F628A. It has 2 input/output ports, external interrupt, EEPROM, 3 timers, watchdog timer, and more properties that most PICs have in common. These will be enough for us at the moment. We will use a 4 Mhz crystal for the oscillator.
Input/Outputs of the Controller:
Electric Motor output- the data will be long enough (4 or 8) bits for controlling the electric motor through a digital to analog converter.
LED output- the data will be long enough (4 or 8) bits for controlling the electric motor through a digital to analog converter. 

The PIR will send a digital signal, 0 or 1, to the controller to an input pin. There will be 3 PIR Sensors so we will use 3 pins as inputs and design the algorithm accordingly.
According to our requirements, we might change the PIC model later on.

Electric Motor

We will use an electric motor to control the temperature valve of the faucet. We will setup a mechanical system which will turn the temperature valve according to the signal coming from the microcontroller. Electric motor will be voltage controlled so there will be an digital to analog converter which will convert the digital PIC output to analog signal for the electric motor. The signal will be such that it will have stop-points at both ends, and will move according to an algorithm for the system.
The force we need to turn the valve is 10-20 Newton and this makes a torque of: 20N*2*pi*0.05m ~ 6 N*m. Power we need in kW is 6 N.m * 2*pi*1/2 ~ 20 Watts
Which does not require much power and is gives us a flexible range to work.
PIR Sensor

There will be 3 PIR sensors around a circle shaped heading of the faucet. Range of these sensors should be around 15 cm in order to prevent any outside interruptions from more than 15 cm away during the process of the PIR. The sensors will be responsible for 120 degrees. Therefore, as user turns his hand around this circle shaped heading, PIR sensors will be activated respectively. From the activation order, microcontroller will determine which way the user turns his hand and what speed he turns his hand. Then, microcontroller can send signals to the motor respective direction and speed of rotation.

Output of the PIR is in the range of 0-5V and will be directly connected to the input of the microcontroller. 
LED Display

LED display will be updated by the controller due to the information coming in from the PIR sensors. The display will change together with the electric motors position; hence it will show the adjustments on the temperature of the water. Microcontroller will give a digital output and through digital to analog converter, the signal will get to a analog circuit. There will be diodes which will determine which LEDs will light up according to the voltage value comes from the DAC.
Power Supply

We will use a 9V battery as a power supply and use a voltage regulator like LM7805 to get the voltage to 5Volts. 16F628A uses 5V, and there won’t be much power required, hence it will be a simple battery powered device.
We will also power the electric motor with the battery, according to its voltage requirements.

Datasheets

PIC 16F628A: http://ww1.microchip.com/downloads/en/DeviceDoc/40044G.pdf
8-bit CMOS Microcontroller
LM 7805: http://www.datasheetcatalog.org/datasheet/fairchild/LM7805.pdf
5V Voltage Regulator
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