Introduction
 
The first Lab implementation intended to control the operation of DC motor and LED based on the potentiometer measurement. The second lab intended to control two LEDs based on temperature measurements by a thermistor, where the thermistor voltage drop measured by the myRIO through a voltage divider circuit as shown in figure (1), and equation (1) is the voltage drop on the thermistor which delivered to the myRIO.
 
The thermistor resistance value is obtained from the measured voltage based on equation (1), then it is used to get the actual temperature as shown in equation (2).
This temperature is compared with a setpoint value entered by the user to turn on or off the LEDs, which connected to the digital output of myRIO.

DC motor connected with myRIO as shown in figure (2) as required in Lab 9, with a digital output pin in myRIO (B/DIO8) drives a MOSFET's gate, where the motor has been turned on when the measured voltage on the potentiometer exceeds the 2.5V value, and turned off when the value decreases than the setpoint.

Also, the proposed algorithm turned on and off LED with the DC motor, where the LED connected with digital output pin (B/DIO0) as shown in figure (3), and connected with series resistor to limit the current flow through the LED, where the resistor value determined based on the LED rating forward voltage. The forward voltage drop across a red LED segment is very low at about 2-to-2.2 volts, (blue and white LEDs can be as high as 3.6 volts) so to illuminate correctly, the LED segments should be connected to a voltage source in excess of this forward voltage value with a series resistance used to limit the forward current to a desirable value. Typically for a standard red colored LEDs, the LED draws about 15 mA to illuminated correctly, so on a 3.3-volt digital logic circuit, the value of the current limiting resistor would be about 200Ω (5v – 2v)/15mA, or 220Ω to the nearest higher preferred value.


➢ The voltage divider circuit (Vt) 's measured value is represented by numeric control input and limited between (0:5V).
➢ Using the formula node, the measured value transformed to the resistance based on equation (3) obtained from equation (1).

➢ Using another formula node, the actual temperature was obtained using equation (4), which was proved from equation (2), so the actual temperature was obtained by equation (4).

 
➢ The value of the temperature is compared with a setpoint value entered using numeric input control, where the output of the comparator will be one if the temperature is more than the set value, and it will be zero when the temperature is less than or equal to the set value.
➢ The output of the comparator is used to specify the case of a case structure which used to turn on and off the DC motor, which is represented as a square LED, and the LED is represented as a Boolean indicator.
These procedures implemented on LABVIEW platform where the VI attached in appendix [A] and the wiring diagram implemented on Fritzing platform and the screenshot attached in appendix [C].



• Connect the LED to B/DIO0 (pin 11).
• Connect the potentiometer to B/AIO (pin 3).
• Design your front panel to be user friendly.
• Use classic style objects.
 
The VI implementation of this task attached in appendix [B], and the wiring diagram in appendix [D]:
- The voltage measurement of the potentiometer is represented as a numeric input in the front panel.
- LED and the motor are represented in the front panel as a Boolean indicator.
- Voltage measurement compared with a constant 2.5, then the output of the comparison used to select a case from case structure to turn on the LED and the motor or turn off.



Conclusion
 
After applying this lab section on LABVIEW program, we were able to create a simple control algorithm which interact with an external input sensor like the thermistor and output components like the DC motor and LED, where the submitted control task simulated on LABVIEW and the circuit virtually implemented on fritzing
