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Programming “Arduino” 

•  This is a “Hands-On Course”, the instructor will guide 
you on were to find the information you need.  

• Lectures will be “ON-LINE”   (24/7 web access) 

• The instructor will not do it for you in the classroom and 
then you repeat what was showed.  

• You will be given assignments. 

•  The classroom time will be group discussion, the 
instructor will act as an  facilitator.  

• The laboratory time you will apply what you learned. 

• Team or Group participation is encouraged. 

 

 



What is a Microcontroller? 

A microcontroller is a very small computer that has digital electronic 
devices (peripherals) built into it that helps it control things. These 
peripherals allow it to sense the world around it and drive the 
actions of external devices. An example of a use for a 
microcontroller is to sense a temperature and depending on the 
value sensed it could either turn on a fan if things were too warm or 
turn on a heater if things were too cool. 

 You might already be aware that microcontrollers are in common 
devices like cell phones, microwave ovens, and alarm clocks that 
have buttons for you to input information and displays to tell you 
things. But there are even more microcontrollers embedded in 
things where you never see them.  

For example there are 30 or more microcontrollers in an automobile. 
These do everything from sensing the oxygen intake to setting the 
fuel air mixture to measuring the cabin temperature for controlling 
the air conditioning levels 



Open-Source Electronics Prototyping Platform based 
on flexible, easy-to-use hardware & software 

Arduino 
prototyping 

“Platform” 

learning by doing  



SHIELDS Arduino platform modules (over 500 and growing) 

learning by doing  



SHIELDS Arduino platform modules 



New World Engineering solutions 

Speed development, and improve efficiency for 
advanced designs 



Electrostatic Discharge Hazard 

Electrostatic discharge (ESD) is the sudden flow 
of electricity between two objects caused by 
contact, an electrical short, or dielectric 
breakdown. ESD can be caused by a buildup of 
static electricity by tribocharging, or by 
electrostatic induction. 

http://en.wikipedia.org/wiki/Short_circuit
http://en.wikipedia.org/wiki/Dielectric_breakdown
http://en.wikipedia.org/wiki/Dielectric_breakdown


Minimum tools to 
get Started 
•Arduino platform Board 
•Solderless Breadboard 
•USB Cable 



Arduino  “Platform” 
 

Power  Analog In  -  Digital I/O  -  Pulse With Modulation 



“Platform” 

learning by doing  

Arduino 



SMD Arduino Uno 
 Plastic  
Through the Hole  
Arduino Uno 



Digital I/O 
14 pins, 
 6 provide 
PWM output 

6 Analog 
Input Pins 

USB - B 
Connector 

Reset 
Button 

Power 
Pins 

External Power 
         Jack 

Serial Programming 
Connector (not used) 



External Power Jack 

• Power Jack of Vin pin 

  

• +7 to +12 V.D.C. 

 

• 200 to 500ma. current 



“Platform” Power Pins 

• I/O Ref. = no connection 

• Reset , when low, 

  0 volts = reset chip 

• 3.3V ,50 ma. for 3.3 V shields 

• 5V , 300 ma. for shields 

• Grounds = 0 volts 

• Vin = 7 to 12 V.D.C.  

 (same as external power jack) 

 



“Platform” Analog Inputs 

• Six Channels A/D converter 

• Input 0v. To + 5v  

• 1024 bits conversion (0-1023) 

• .004889 volts / step 

 0 bits = 0 volts 

 256 bits = + 1.25 volts 

 512 bits = +2.5 volts 

 1023 bits = + 5 volts 



“Platform” Digital I /O Pins 

• D0 to D13 = 14 pins 

• “O” = O v., “1” = +5v. 

• Six pins = PWM output 

 D3,D5,D6,D9,D10,D11 

• AREF. = A/D ref. voltage 

• I/O pin 0 = RX, I/O pin=TX 

 (serial com, port) 

• I/O current limited 

 (see next slide)  



Digital I /O Pins current limit 

•    40 ma. Max current / pin 
 

•    200 ma. Max for IC 
 (all pins total) 
 

•    < 10ma. Recommended 
 
•    Use 560 ohm resistor to  
 1k ohm resistor 
 
  



Atmel - ATmeg328 website 



Atmel       ATmeg328 

http://www.atmel.com 
/devices/atmega328.aspx 

http://www.atmel.com/


Arduino Platform Software 
http://arduino.cc/en/Main/Software 



Getting Started on Windows 



Language Reference 



Language Reference 



Arduino Development Environment 

Sketches 
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Fritzing is an open-source hardware initiative that makes 

electronics accessible as a creative material for anyone, a 
software tool, a community website and services in the spirit of 

Processing and Arduino, fostering a creative ecosystem that 
allows users to document their prototypes, share them with 

others, and layout and manufacture professional pcbs. 

learning by doing  

http://en.wikipedia.org/wiki/Open-source_hardware
http://en.wikipedia.org/wiki/Open-source_hardware
http://en.wikipedia.org/wiki/Open-source_hardware
http://processing.org/
http://arduino.cc/


Fritzing Breadboard 



Fritzing Shield development 



Core Functions examples 



Exercises 

 The Arduino website is divided into six main sections. First 
visit the Main Site arduino.cc/en/Main.   

 Visit the Getting Started section and get acquainted with want 
they have to say about themselves.   

 Visit the Learning section and note the extensive list of links to 
projects. This will come in handy later when you want to do 
things not discussed in this book.   

 Visit the Reference section. This provides links to the 
documentation for the Arduino functions library.  

 Visit the Blog at arduino.cc/blog. This is where the team 
members post interesting things about the Arduino.   



Exercises 

Visit the Playground. This is a wiki where Arduino users 
can contribute. This is another huge resource that you 
will want to use later as you gain more experience with 
the Arduino.   

Visit the forum. This is a great place to get good 
answers to your questions. 

  However, if you aren't familiar with typical forum 
etiquette I strongly recommend you first visits: How to 
ask questions that have a better chance of getting an 
answer: http://www.catb.org/~esr/faqs/smart-
questions.html 

 



Exercises 

Go to arduino.cc/en/Main/Software and 
download the latest software for your particular 
computer system.   

Open the Arduino IDE (Integrated Development 
Environment) 

Compile a Sketch to Blink an LED on I/O pin 13 

Upload the sketch to the Arduino to blink the LED 
attached to pin 13 



Exercises guide  
http://arduino.cc/en/Guide/Windowshttp://arduino.

cc/en/Guide/Windows 


