What is a Micro-controller?
A miсrо-соntrоllеr iѕ a small соmрutеr on a ѕinglе integrated сirсuit соntаining a рrосеѕѕоr core, memory, and programmable inрut/оutрut реriрhеrаlѕ. The important part for us is that a micro-controller contains the processor(which аll соmрutеrѕ have) аnd mеmоrу, аnd some inрut/оutрut рinѕ thаt уоu саn control. (оftеn саllеd GPIO - General Purроѕе Input Outрut Pinѕ).
Wе will bе uѕing a breadboard. Thiѕ iѕ a rеlаtivеlу еаѕу way tо make сirсuitѕ quickly. Brеаdbоаrdѕ are mаdе fоr dоing ԛuiсk еxреrimеntѕ. They аrе not knоwn fоr keeping сirсuitѕ together for a lоng time. Whеn уоu аrе rеаdу tо mаkе a рrоjесt that уоu wаnt to ѕtау аrоund fоr a while, you ѕhоuld соnѕidеr an аltеrnаtivе mеthоd ѕuсh as wirе-wrаррing оr ѕоldеring оr even making a printed сirсuit board (PCB). Thе firѕt thing you ѕhоuld nоtiсе аbоut thе brеаdbоаrd iѕ аll of the hоlеѕ. These аrе broken uр into 2 sets оf columns аnd a ѕеt оf rows.
[image: ]
The first thing you should notice about the breadboard is all of the holes.
These are broken up into 2 sets of columns and a set of rows (the rows are divided in the middle). The columns are named a, b, c, d, e, f, g, h, i, and j (from left to right). The rows are numbered 1 - 30. (from top to bottom). The columns on the edges do not have letters or numbers.
The columns on the edges are connected from top to bottom inside of the breadboard to make it easy to supply power and ground. (You can think of ground as the negative side of a battery and the power as the positive side.).
Wе will bе using thе Arduinо Unо bоаrd.


What is actually Arduino?
Arduino is an Open-source-electronic-prototyping-base for simple used hardware and software in the field of microcontrolling. It is suitable to realize fascinating projects in a short time. Many of them can be found on Youtube under „Arduino“. It is mostly used by artists, designer or tinkers to realize creative ideas.
Hardware & Software
The term „Arduino“ ist mostly used for both components. The hardware (Arduino Boards) and the corresponding software (Arduino).
Hardware
[bookmark: _GoBack]The Arduino hardware is a so-called microcontrolling board (Following called „board“). Basically it is a circuit board with many electronic parts around the actual microcontroller. On the edge of the board are many pins with whom it is possible to connect different components. Some of them are for example: Switches, LED's, Ultrasonic sensors, temperature sensors, displays, stepper, etc..
There are different kind of boards, that can be used with the Arduino sofware. Different sized “official” boards, with the official “Aduino” name on it, but also many, mostly cheaper, but equivalent Arduino “fitting” boards. Typical official boards are called Arduino UNO, Arduino MEGA, Arduino Mini, etc. Arduino compatible boards are for example Funduino UNO, Funduino MEGA, Freeduino, Seeduino, Sainsmart UNO etc..
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Description of typical equipment
Beside sensors and actuators you need, as a base for quick and flexible experimental setups, jumper cable combined with a breadboard. This way you won't need to solder. Furthermore the LEDs are useful to check the signal output of the board.

Breadboard
A Breadboard is a helpful tool to build circuits without any soldering. Certain contacts are connected with each other. Therefore it is possible to connect many cables with each other without soldering or screwing them together.
This image below shows in color, which contacts are connected.
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LED (light emitting diode)
With LEDs it is possible to check the results of projects real quick. Because of that they're useful for almost every Arduino project. On the internet are many information about LEDs. The most important information:
The electricity can only get through the LED in one direction. So the LED has to be connected the right way to work. There is a longer and a shorter contact at the LED. The longer one is the positive (+) and the shorter one is the negative (–) contact.
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The LED is only designed for a specific voltage. If there isn't enough voltage the LED won't shine as bright as it should. If there's to much voltage for the LED, it will get really hot (ATTENTION) and burn out.
Typical voltage data for the different colors of LEDs: blue: 3,1V, white: 3,3V, green: 3,7V, yellow: 2,2V, red: 2,1V. The voltage on the microcontrollerboards is 5V. So the LED shouldn't be connected to the board directly, but with a resistor between it in the circuit.
Non-committal recommendation for resistors at different LEDs (while connecting to the 5V pins on the microcontroller boards):
LED:        white            red                yellow         green            blue              IR
resistor: 100 Ohm      200 Ohm      200 Ohm      100 Ohm     100 Ohm     100 Ohm
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The right side of this breadboard shows you which holes are connected and allow electricity to flow between them without anything else connecting them. This is made possible by strips of copper on the underside of the board. The power supply connections have a + and – indicating how to hook up your power source. The connections for the power supply run up and down. The terminal strips are labeled “a” through “j”, these connections run across the board, but are broken down the middle. This cuts the connection across the entire terminal area in half, giving you two unconnected sections to work with.
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