Arduino
Microcontrollers

By Norm Berls




Back In the day

» Arduino invented in 2005

» Art students at the Interaction Design Institute
lvrea in lvrea, Italy, needed controller for
Kinetic art I

Invention worked so well, they went into the
digital controller business

» Open Source 0 design is public and anyone
can copyé and do they ev
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Many enhancements since then

Arduino brought electrical engineering down
to the level of the hobbyist
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A Microcontroller

»

»

»

»

»

»

More than an on/off
switch.

Less than a computer

Programmable: you must
write a program.

About the size of a credit
card .

Usually small project or
hobby applications.

Possibly limited CNC.

4T OO G

1
e ARDUIND
e




TETETE—

»

»

»

»

»

»

»

»

»

»

Hook up your choice of electronic devices to the
Arduino board.

You can buy devices ready made for Arduino

You can wire components together on a solderless
breadboard and connect to Arduino

Connect the Arduino to a USB port on a PC
Write an Arduino program with a special program on

the PC and download it into the Arduino. |
Your program will immediately begin to execute and
keep on executing, and exec tl

Disconnect the Arduino from the PC
Connect a battery up to the Arduino

The Arduino will remember the last program you
loaded and will immmediately execute it when you =
turn the battery power on

Your program will only stop executing when the
power is turned off to the Arduino




You gotta have

» PC

» Windows, 10S, Linux
» Multimeter

» Soldering Iron




You gotta know
something about

» PCs and the Internet

» Programming (C, C++)
» Electronics

» Arduinos




Arduino Devices and Features




A Connected

Microcontroller

» Connects to electronic
components:

»

»

»

»

»

»

»

»

»

»

Switch

Resistor

Capacitor

Diode

Transistor

LED (Light Emitting Diode)
Solenoid

Relay

Potentiometer

|IC chip
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Fancy Sensor
Connections

» Sensors:

»

»

»

»

»

»

»

»

»

»

»

»

Heat (IR)
Humidity

CO2

Contact
Proximity

Tilt (gyroscope)
Motion (inertia)
Light

Sound

Key Pad

Real Time Clock
GPS
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Sensor Input

» Sensor input comes in the form of variable:
» Voltage

» Resistance
» Capacitance




LCD 0 Liquid
Crystal Display

2 colors

2 X 16 most
common

4 X 20
available

Count those
connections!




Fancy Graphical
Connections 2

» TFT

Thin Film Transisto
Color Graphics
Choice of fonts.

Fast way to use
up Arduino 1O
pins

SPI serial bus
requires just 2
pins
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TFT (Color)
Touch sensitive

Are we all
thinking DRO?
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Mostly DC Motors,
If you please.

» W and WO brushes

» Arduino powered by
computer

» Motor powered by
battery or other
external power source

» Arduino controls
motor or additional
motor controller.

» Faster/Slower
» Forward/Backward

» Contact sensors for
precise control.




Stepper Motors

»

»

»

»

»

»

Arduino
Breadboard
Controller
24V, 10A power
supply
Stepper Motor
» NEMA 34

» B.5 A, 132 W
» 40 In-Ib

» 0.179 HP
180 rotation




Servo Motors

» Most examples
Involve only small
motors.

» Feedback allows
precise control and
checking.




No Way, Jose

» At least a
transistor

» Maybe a relay

» Maybe a
controller

» Any motor

9 pullir!g over 1 A
IS going to

need a heat

sink or fan on

the Arduino

side
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» gShield by Synthetos touted as the CNC solution
»Wor ks on Arduino Unoé t he

Apparent compatibility problems with Mega

» GRBL-Arduino -Library needed da G -code
Interpreter (subset only)

2.5 Amps per winding
12-30 Input Voltage
TIDRV8818 Stepper Drivers

>

\4

>

\4

>

\4

>

\4

N




Micro SD

»

»

»

»

»

»

»

»

Instead of cramming all
your data into memory at
once

Non -volatile memory card
Megabytes 16, 32

Read/Write

M codes

G codes

Limited CNC instruction set

Or data coll ec

weather station, jogger
mileage




Communications

» Various Serial Ports (Standard, SPI, 12C)
» USB

» Ethernet

» WIFI

Blue Tooth

» RFID

>

A4




Insanity works better on
Arduino




Harass the Cat
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