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Resources for programming UNO 
 

www.arduino.cc 

 

examples in Arduino 
IDE (Sketch) 



Variables 
Memory allocated by name to store numbers.  Favorite two types: 

1.  integer (int) uses 16 bits of memory to hold a number (no fractions) between 
-215 = -32,768 and 215-1 = 32,767 

 int aval, apin = 1; 

 aval = analogRead(apin); 

2.  floating point (float) uses 32 bits of memory to hold numbers with fractions 
(decimal places) between -3.4028x1038 and 3.4028x1038; stored as sign, 
exponent and fraction after 1.__ 

 float pi = 3.14159, r = 1.0, area; 

 area = pi * r * r; 
 



Review of Analog I/O 

analogRead(pin) where 
pin = 0, 1, … 5 and 10 
bit integer value 
returned is between 0 
and 210-1=1023 



Review of Digital I/O 

pinMode(pin, MODE) 
 
digitalRead(pin, value) 
where value is 0 or 1 
(LOW or HIGH) 
 
digitalWrite(pin) 
 
analogWrite(~pin, DC) 
where duty cycle, DC, 
between 0 and 255 



Servomotors 



Servo library 
Uses functionality of PWM on pins 9 and/or 10 and library of commands/functions 
to create repeating pulses as input to servo motor 

Http://www.elegoo.com   
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Lesson 15 Servo 

Overview 

Servo is a type of geared motor that can only rotate 180 degrees. It is controlled by sending 

electrical pulses from your UNO R3 board. These pulses tell the servo what position it should 

move to. A servo has three wires, the brown wire is GND, the red one is VCC, and the 

orange one is signal line. 

 

Component Required: 

(1) x Elegoo Uno R3 

(1) x Servo 

(2) x F-M wires 

 

Connection 
Schematic 

 

Http://www.elegoo.com   
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wiring diagram 

 

 

Code 

See the code file. 



Servo library for “sweep” 
#include <Servo.h> 

Servo myservo;   // create servo object to control a servo 

int pos = 0;      // variable to store the servo position 

 

void setup() { 

 myservo.attach(9);   // attaches the servo on pin 9 to the servo object 

} 

 

void loop() { 

 for (pos = 0; pos <= 180; pos = pos + 1) {  // goes from 0 degrees to 180 degrees in steps of 1 degree 

      myservo.write(pos);                // tell servo to go to position in variable 'pos' 

      delay(15);                        // waits 15ms for the servo to reach the position 

   } 

   for (pos = 180; pos >= 0; pos = pos - 1) {  // goes from 180 degrees to 0 degrees in steps of 1 degree 

      myservo.write(pos);                // tell servo to go to position in variable 'pos' 

      delay(15);                        // waits 15ms for the servo to reach the position 

   } 

} 



DC Motors 

Http://www.elegoo.com   
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DC Motors 
We’ll control with PWM (analogWrite()), but will need “amplification” via a 
transistor to supply higher currents required by motor and back-emf protection 
(diode) 

Http://www.elegoo.com   
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The transistor has three leads. Most of the electricity flows from the Collector to the Emitter, 

but this will only happen if a small amount is flowing into the Base connection. This small 

current is supplied by the UNO R3 board digital output. 

Below is called a schematic diagram of the . Like a breadboard layout, it is a way of 

showing how the parts of an electronic project are connected together. 

 

The pin D3 of the UNO R3 board is connected to the resistor. Just like when using an LED, this 

limits the current flowing into the transistor through the base. 

There is a diode connected across the connections of the motor. Diodes only allow 

electricity to flow in one direction (the direction of their arrow). 

When you turn the power off to a motor, you get a negative spike of voltage, that can 

damage your UNO R3 board or the transistor. The diode protects against this, by shorting out 

any such reverse current from the motor. 

Through this experiment, you've learned how to drive LCD1602. Now you can create your 

own messages to display! You can also try letting your LCD1602 display numbers.  

 

Connection 
wiring diagram 

Http://www.elegoo.com   
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You will use an UNO R3 board analog output (PWM) to control the speed of the motor by 

sending a number between 0 and 255 from the Serial Monitor.  

When you put together the breadboard, there are two things to look out for. 

First, make sure that the flat side of the transistor is on the right-hand side of the breadboard. 

Second, the striped end of the diode should be towards the +5V power line - see the image 

below! 

The motor that comes with the kits does not draw more than 250mA but if you have a 

different motor, it could easily draw 1000mA, more than a USB port can handle! If you aren't 

sure of a motor's current draw, power the UNO R3 board from a wall adapter, not just USB. 

The transistor acts like a switch, controlling the power to the motor, UNO R3 board pin 3 is 

used to turn the transistor on and off and is given the name 'motorPin' in the sketch. 

When the sketch starts, it prompts to remind you that to control the speed of the motor, you 

need to enter a value between 0 and 255 in the Serial Monitor. 



DC Motors – “sweep” speed 
int pwm = 0;       // variable to store the value for pwm 

 

void setup() { 

 pinMode(3, OUTPUT);  // use digitial/PWM pin 3 as output 

} 

 

void loop() { 

 for (pwm = 0; pwm <= 255; pwm = pwm + 1){  // goes from 0 PWM (off) to 255 PWM (on) in steps of 1 

  analogWrite(3, pwm);               // output pwm 

      delay(15);                        // wait 15ms 

   } 

   for (pwm = 255; pwm >= 0; pwm = pwm - 1) {  // goes from 255 PWM (on) to 0 PWM (off) in steps of 1 

  analogWrite(3, pwm);              // output pwm 

  delay(15);                        // wait 15ms 

   } 

} 



Today’s goal 
Write programs and build electronics to “drive” servomotor and DC motor 

1.  Sweep servomotor back and forth between 0 and 180 degrees 

2.  Control servomotor with joystick with “left” mapped to 0 degrees and “right” 
mapped to 180 degrees. 

3.  Sweep DC motor from stopped (0 PWM to full speed 255 PWM) and back 

4.  Control DC motor’s speed with joystick where “centered” is stopped and 
“right” is full speed 


