Introduction
Previously, we have used Serial Monitor to send data to the control board, which may be enlightening to know a new software. In this lesson, let’s see how to change the luminance of an LED by a potentiometer, and receive the data of the potentiometer in Serial Monitor to see its value change.


Components
- 1 * SunFounder Uno board
- 1 * Breadboard
- 1 * Resistor (220Ω)
- 1 * LED
- 1 * Potentiometer
- 1 * USB cable
- Jumper wires


Principle
Analog V.S. Digital
A linear potentiometer is an analog electronic component. So what’s the difference between an analog value and a digital one? Simply put, digital means on/off, high/low level with just two states, i.e. either 0 or 1. But the data state of analog signals is linear, for example, from 1 to 1000; the signal value changes over time instead of indicating an exact number. Analog signals include those of light intensity, humidity, temperature, and so on.

The schematic diagram


[image: https://www.sunfounder.com/media/wysiwyg/swatches/super-kit-v3-for-Arduino/lesson-7/1.png]




Principle: In this experiment, the potentiometer is used as voltage divider, meaning connecting devices to all of its three pins. Connect the middle pin of the potentiometer to pin A0 and the other two pins to 5V and GND respectively. Therefore, the voltage of the potentiometer is 0-5V. Spin the knob of the potentiometer, and the voltage at pin A0 will change. Then convert that voltage into a digital value (0-1024) with the AD converter in the control board. Through programming, we can use the converted digital value to control the brightness of the LED on the control board. 


Experimental Procedures
Step 1: Build the circuit


[image: https://www.sunfounder.com/media/wysiwyg/swatches/super-kit-v3-for-Arduino/lesson-7/2.png]


Step 2: Open the code file
Step 3: Select correct Board and Port
Step 4: Upload the sketch to the SunFounder Uno board


Spin the shaft of the potentiometer and you should see the luminance of the LED change.
If you want to check the corresponding value changes, open the Serial Monitor and the data in the window will change with your spinning of the potentiometer knob.


[bookmark: _GoBack][image: https://www.sunfounder.com/media/wysiwyg/swatches/super-kit-v3-for-Arduino/lesson-7/3.jpg]


Experiment Summary
This experiment can also be changed to others as you like. For example, use the potentiometer to control the time interval for the LED blinking. It is to use the value read from the potentiometer for delaying, as shown below. Have a try!
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Code
	//Controlling led by potentiometer
//Rotate the shaft of the potentiometer and you should see the luminance of the LED change.
//Email:support@sunfounder.com
//Website:www.sunfounder.com
//2015.5.7
/******************************************/
const int analogPin = 0;//the analog input pin attach to
const int ledPin = 9;//the led attach to
int inputValue = 0;//variable to store the value coming from sensor
int outputValue = 0;//variable to store the output value
/******************************************/
void setup()
{
  Serial.begin(9600);//set the serial communication baudrate as 9600
}
/******************************************/
void loop()
{
  inputValue = analogRead(analogPin);//read the value from the potentiometer
  Serial.print("Input: "); //print "Input"
  Serial.println(inputValue); //print inputValue
  outputValue = map(inputValue, 0, 1023, 0, 255); //Convert from 0-1023 proportional to the number of a number of from 0 to 255
  Serial.print("Output: "); //print "Output"
  Serial.println(outputValue); //print outputValue
  analogWrite(ledPin, outputValue); //turn the LED on depending on the output value
  delay(1000);
}
/*******************************************/
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Code Analysis

Distiibute the analog pin

const int analogPin /the analog input pin attach to

Connect the potentiometer fo ihe analog pin AQ; here use analogPin for A0 subsequently,

Set the serial communication baud rate

Serial.begin(9600);//set the serial communication baudrate as 9600

Serial is sed for communication between the Arduino board and a computer or ofher
devices. There is at least one serial port in the control board. In Arduino IDE, you can observe
the data of the conirol board in Serial Monitor.

begin() is used to set the data rate in bifs per second (baud) for serial data transmission.
Normally we set it as 9600; you can set as other rates. In Serial Monitor, you need fo click the
inverted triangle at the lower right comer fo set the baud: otherwise the data cannot be
displayed.

Read the value from A0

inputValue = analogRead (analogPin) ;//read the value from the potentiometer puye
is to store the values AQ has read in the inpufValue which has been defined before.

analogRead|() reads the value from the specified analog pin. This means that it will map input
voltages between 0 and 5 volis into infeger values between 0 and 1023.

Serial.print ("Input: *); //print “Input”

Serial.println(inputValue); //print inputValue
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print() is used to print data to the serial port as human-readable ASCII fext. If 'Input:” is written
in the bracket above, you will see Input: in the Serial Monitor. If it is inputValue, the value
represented by inputValue will appear. To add aline break, you can add al affer print and
make it prinfin.

Map the values

outputValue = nap(inputValue, 0, 1023, 0, 255);

map(value, romLow, fromHigh, foLow, toHigh) re-maps a number from one range fo another.
That s, a value of fromLow would get mapped to one of folow, and a value of fromHigh fo
one of foHigh, values in-between to values in-between, sfc.

As the range of ledPin (pin 9) is 0-255, we need to map 0-1023 with 0-255.

Display the output value in Serial Monitor in the same way. If you are not so clear about the
mapy() functions, you can observe the data in ihe Serial Monitor and analyze it.
Serial.print(“Output: *); //print “Output”

Serial.println(outputValue); //print outputValue

Wiite the value of the potentiometer fo LED

analogWrite(ledPin, outputValue); //turn the led on depend on the output value

Write the output value to ledPin and you will see that the luminance of LED changes with
your spinning of the potentiometer knob.

Experiment Summary

This experiment can dlso be changed to ofhers as you like. For example, use the
potentiometer to control the fime inferval for the LED biinking. It is fo use the value read from
the potentiometer for delaying, as shown below. Have a fry!

inputValue = analogRead(analogPin) ;//read the value from the sensor
digitalWrite(ledPin, HIGH);

delay (inputValue) ;

digitalWrite(ledPin, LOW);

delay(inputValue) ;




