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INFORMATION /
SOURCES



Resource Guide — Partial Lis >

Internet: >

www.arduino.cc

www.youtube.com search “Arduino”|

www.google.com

www.adafruit.com

www.sparkfun.com /
www.instructables.com/Arduino-Projects/

www.robw.in  search “Arduino™

WWW.aMazon.com

www.digikey.com

wovw mouser.com PROGRAM
HANDOUT




Numerous titles available on-line

ARDUINO . = — : Check local book stores

ROBOT BONANZA | ; 3 ~
Gordon McComb % Programmlng

Arduino

oungtined Check local library
Check ARRL web-site

Pictured are some books | own

for

for Ham Radio

A Radio Amateur’s Guide to 7
Open Source Electronics and f‘.& )/
Microcontroller Projects

\/@\/ Arduino Projeci
15

New Projects ‘
for Your &8

e ARRL
e ‘.:.l(\f‘
4

BOOKS



ARDUINO- /

WHAT IS ITe



An Open-Source Electronics Platform
A MICRO-CONTROLLER

Takes Information from Sensors, Buttons, Switches, etc

Produces Various Output Actions — Motors, Relays, Horns, LEDs,
Conditions/Activates External Devices, etc.

Prototyping Tool for Students, Hobbyists, Makers &
' ionals
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d Fast Prototyping
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Random Code
Practice Generator

| [ DEAVRTRCIAZ-PCOT
Sreed = 1A o

“Arduino for Ham Radio”, P¢
Glen Popiel, KW5GP

PERSONAL EXAMPLES



PERSONAL
EXAMPLES

Magnetic-Loop







PERSONAL
EXAMPLES

https://simple-
circuit.com/interfacing-ardgrio-
with-ksO108-glcd-graphics
display-128xé64-pixel/




PERSONAL
EXAMPLES

SimpleSat Rotor
Confroller for
SatPC-32

om Doyle, W9KE

7Tae - aFECIE

=cer

hitp://www.tomdoyle.org /"/,'
eSatRotorController/SimpteSatR
otorController.htm|




EXAMPLES

All-Mode AZ-EL
Controller for
Portable Satellite
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GETTING
STARTED

WHAT IS NEEDED?

» ARDUINO BOARD OF CHOICE

» PC OR LAPTOP

» IDE SOFTWARE INSTALLED (FREE)
» PROTOTYPING BREADBOARD

» DC POWER SOURCE

» INTERCONNECTION WIRES

» MISC PARTS / COMPONENTS

» SMALL HAND TOOLS - BASIC SET
» VOM OR DVM (OPTIONAL)

» NOTEKEEPING SUPPLIES






ATmega328P Processor 16MHz
& S USB-B
= Input Voltage - 7 to 12 Vdc
e /O Voltage - 5 Vdc

(helles - | Digital I/O Pins - 14
Analog Input Pins - 4
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ATmega328P Processor 16MHz

2KB SRAM, 32KB Flash, 1TKB EEPROM
USB: Mini-B

Input Voltage -7 to 12 Vdc

/O Voltage - 5 Vdc
Digital I/O Pins - 14
Analog Input Pins - 8
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DESCRIPTION



ARDUINO NANO
END-VIEW
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ARDUINO
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: el NANO PINOUT
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Analog — A0 = A
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Pl oY Analog - A5 tn byl
Analog — A6 = ol ' :
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0 ATmega2560 Processor 16 MHz
(] 8KB SRAM, 256KB FLASH, 4KB

EEPROM
O Master RESET Buiton
1 USB-B
= . P Q Input Voltage -7 to 12 Vdc
e Q1/0 Voltage - 5 Vdc

oM Q Digital /O Pins - 54

- M d Analog Input Pins - 16

D) © | 1 PWM Pins - 15
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DC POWER SOURCES
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BREADBOARD
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BREADBOARD
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BREADBOARD
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TYPICAL USE
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Half-Size Breadboard




§I$_ 5 » Half-Size Breadboard
|- °’ Sl > 30 Rows x 2
% - 5 » 5 Connections each Row
- 3?& _ » 2 Separated Buss-Pair Columns

25 Connections per single Buss Column

EXAMPLE USE



» Twin-Breadboard Set

of 63 Rows x 5 Connections/Set

BREADBOARD
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BREADBOARDING

Arduino Development
Board

Velcro-secured Devices
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BREADBOARD

Arduino Development Board
Modular Style

Easily reposition Major
doner s
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-Down Screw Terminals

Clearly Identifiable Labels

NANO Termination Shield
Male Terminal Pin Sets

Lock

BREADBOARDING
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Lock-Down Screw Terminals
Relay Outiputs

UNO I/O Termination Shield
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Motor Driver Board Set

Used with Stepper Motors
or per Board

a
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22 AWG Solid

W\




22 AWG Sol
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22 AWG Solid




22 AWG Solid
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Search
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http://www.amazon.com/
http://www.amazon.com/

TILT-SWITCH

ULTRASONIC SEi
e
JoE

WATER LEVEL SENSOR

e

PASSIVE BUZZER S 1307 RTC MODI LCD 1602 MODULE

Q=== T}

se @

®ow
eo @O
HUMIDITY PHOTO-INTERRUPTER

PARTS AND PIECE

Available on-line...
www.amazon.com
Search: Arduino

7


http://www.amazon.com/
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PC OR
LAPTOP

« WINDOWS
e LINUX
e MacOS
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SOFTWARE

Arduino IDE 2
Integrated
Development

Environment

www.arduino.cc



Q  Search on Arduino.cc

HARDWARE SOFTWARE cLouD DOCUMENTATION COMMUNITY + BLOG ABOUT

I'1S ARDUINO?

VALENTINE'S DAY PROMO Shop the Arduino’s
Celebrate love o bestseller
and creativity with "

; Explore the community’s most loved
exclusive deals!  » products

N THE CLOUD



=1*tijalv*_up*MQ..*_ga*MTUyMDAxODEuMTczODYyNTQxOA..*_ga_NEXN8H46L5*MTczODYyNTQxNy4xLjAuMTczODYyNTQxNy4wLjAuN;jYOM;jY10DI1

HARDWARE SOFTWARE CLOUD DOCUMENTATION COMMUNITY + BLOG ABOUT

Arduino Cloud Editor

Experience the Arduino IDE online. Whether
you're at home or on the go, code, upload
and access your projects anytime from your
browser for free.

GO TO CLOUD - nernistoneane
EDITOR Buy noe Buy_now

Downloads /
DOWNLOAD OPTIONS
o<} Arduino IDE 2.3.4 Windows win 10.and never, 6 bis

Windows MSsi installer
Windows zIP file

The new major release of the Arduino IDE is faster and even .

more powerful! In addition to a more modern editor and a Linuax Appimage 64 bits (X66-64)

more responsive interface it features autocompletion, code Liruax ZIF: fle 3 bits 0tBo 65)

navigation, and even a live debugger. macOS intel, 10.15: "Catalina” or newer, 64 bits

. B macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits
For more details, please refer to the Arduino IDE 2.0 £ &

documentation. Release Notes

Nightly builds with the latest bugfixes are available through
php?oaparams=2_ bannerid=462325_ z...




¢ gl=1*108249*_up*MQ..*_ga*MTEzNTQyNjg20C4xNzM4Nji1Nzc0*_ga_NEXN8H46L5*MTczODYyNTc3NCAxLjAuMTczODYyNTc3NCAWLAuMTkyMjc3MjI3NA..

——— DOCUMENTATION

Arduino Documentation >

Browse through all our documentation to learn everything for your Arduino journey.

Hardware

The vital pieces of hardware
documentation you need to start
your Arduino projects.

BROWSE HARDWARE -

Software

Learn about the IDEs, Web Editor, CLI
and all the software tools that you
need to get your hands dirty.

DISCOVER SOFTWARE —>

8

Cloud

Arduino Cloud is a online platform
that allows you to create, deploy and
monitor IoT projects.

DISCOVER CLOUD =

Programming

All you need to know to program
with Arduino, including library
documentation.

START CODING -

==

Set Up Your Arduino Board
Set up your Arduino board with this interactive
Arduino hardware yet? Have a look at our ©




Q

Programming

ano.cc/programming/?_gl=1*1a%n7g*_up*MQ..*_ga*MzYxMTYyNjIxLjE3Mzg2MjYxMDQ.*_ga_NEXN8H46L5*MTczODYyNjEwMy4xLjAuMTczODYyNjEwMy4wLjAuMTQWNTA

Learn all you need to know about the Arduino programming language as well as other compatible languages.

©@ Language Reference

Serial

Wire

Print
attachinterrupt()
pinMode()
String()

view all -

Il MicroPython

Digital and Analog Pins
Board Installation
Examples by Boards
Code Editors
MicroPython Basics
Overview

view all >

[k Libraries
LiquidCrystal
Servo
LiquidCrystal 12C
WiFi

SD

Stepper

view all =

£) 10T Cloud API

Dashboard V2 Create
Dashboard V2 Delete
Dashboard V2 Delete
Dashboard V2 DeleteShare
Dashboard V2 Link
Dashboard V2 List
Dashboard V2 ListShares
view all -

B3 Built-in E
How to Wire an
Blink

If Statement (C
Arduino as ISP
Analog Read Se
String to Int Fui
view all >

PROGRAMMING

7
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IDE TOUR

Arduino IDE 2

WWW.Arduino.cc



B sketch_feb8a | Arduino IDE 2.3.4
File Edit Sketch Tools Help

¥ Arduino Uno -

" P sketch_feb8a.ino
- 1  void setup() {

» IDE Home Screen

2 // put your setup code here, to run once:
] >
4
Ik »
6 void loop() { :
7 // put your main code here, to run repeatedly:
@ 8
9.0
Q 10



B sketch_feb8a | Arduino IDE 2.3.4
File Edit Sketch Tools Help

¥ Arduino Uno -

" P sketch_feb8a.ino

» IDE Home Screen

-~
1| void setup() {
21 7/ put your setup code here, to run once:
el s
a4t .} i
B ' )
6| void loop() { :
7 // put your main code here, to run repeatedly:
CED 8
9
o J
Q



sl

=

sketch_fe
[

1

2
3
4
5
6
7
8
9

(=Y
o

ch_feb7a | Arduino IDE 2.3.4
le Edit Sketch Tool

Help R S .
Auto Format Ctrl+T
Archive Sketch
Manage Libraries... Ctrl+Shift+l
Serial Monitor Ctrl+Shift+M

Serial Plotter

Firmware Updater
Upload SSL Root Certificates

Board: "Arduino Uno®
Port: "COM3"

Reload Board Data
Get Board Info

Programmer

Burn Bootloader

Boards Manager...

o Arduino AVR Boards

Ctrl+Shift+B

Arduino Yan

Arduino Uno %
Arduino Uno Mini

Arduino Duemilanove or Diecimila

Arduino Nano

To maich IDE to BOARD type
you are using-

From IDE Home Screen:
Select TOOLS

Arduino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

ARDUINO IDE-
SELECT BOARD TYPE



sketch_feb7a | Arduino IDE 2.3.4
ile Edit Sketch Tools Help e

> Adofomat  cuer _ ALLOWS PC to talk to the BOARD
& Archive Sketch |
D sketch_f§ Manage Libraries... Ctrl+Shift+] Fro m I D E H ome s creen.

s R Serial Monitor Ctrl+Shift+M

;.. e Select TOOLS

Firmware Updater

Upload SSL Root Certificates .
Board: "Arduino'Uno" : )7 scro" ilo PO RT.
PORTS

Port: “COM3"* 4 Serial ports 7 51 A
Reload Board Data v/ COM3 (ArduingUno)

Get Board info

®© VWUV A WN

=

Programmer >

Burn Bootloader

ARDUINO IDE-
SELECT COMMUNICATIONS PORT
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Getting Started 5

Environment
Troubleshooting

Reference

Find in Reference

 Ctrl+Shift+F

Frequently Asked Questions

Visit Arduino.cc

Privacy Policy

Check for Arduino IDE Updates

About Arduino IDE

ated.

G =

From IDE Home Screen-

P




d with Arduino pr

2> C 2% arduino.cc/en/Guide

1OFESSIONAL EDUCATION

STORE

L .

_m HARDWARE

SOFTWARE cLouD DOCUMENTATION COMMUNITY BLOG ABOUT

Chéck dut Arduino Docs! s ReSUHS from SeIeCﬁn =
GETTING STARTED

il

200 new tutorials, an improved getting started experience and product
pages with all the technical info.

Il
=3 gop

-

|
3

..\
|

ARDUINO

Getting Started with Arduino products

Welcome to Arduino! Before you start controlling the world around you, you'll need to set up the software to program your board.

The Arduino Software (IDE) allows you to write programs and upload them to your board. In the Arduino Software page you will find two

options:
use the online IDE (Arduino Cloud Editor). It will allow you to save your sketches in |

1. If you have a reliable Internet connection, you should
backed up. You will always have the most up-to-date version of the IDE without the.

the Cloud, having them available from any device and

ARDUINO IDE
GETTING HELP



SKetch_teb/b  Arduino U
..VF'Edit Sketch Tools E?'i».:fe,ﬂ“.};,, i
¥ Sng,:“:d " From IDE Home Screen-

sketch_feb7b.inc Troubleshooting

',/oid Reference h ; SeIeC1I H E I.P

//

=

Find in Reference Ctri+Shift+F

. : Select desired Topic
Frequently Asked Questions ¢
Visit Arduino.cc ex: REFERENCE

Privacy Fioiicy
Check for Arduino IDE Updates

2
3
4
5
6
7
8
9

About Arduino IDE

-
[

ARDUINO IDE
GETTING HELP



& (reference operator)
 Control Structure -

break

|
continue

do...while

\‘ else

|
for

goto
if
return

switch...case

Q_  searchon Docs
Language Reference

Arduino programming language can be divided in three main parts:

Functions Variables Structure

The elements of Arduino (C++) code.

Sketch Arithmetic Operators

loop() + (addition)
setup() = (assignment operator)
/ (division)

* (multiplication)

9% (remainder)

- (subtraction)

Control Structure Comparison Operatol s

break == (equal to)

continue > (greater than)

do...while >= (greater than or
< (less than)

ARDUINO IDE
GETTING HELP

Results from selecting-

REFERENCE




« | Arduino IDE 2.3.4
EHit Sketch Tools
ewSketch %
New Cloud Sketch  Alt=Ctrl«N |
Open... L Ctrl+O
Open Recent <

V.

g

»

: Exa mp les »
Clos -
Save Ctrl+S
Save As... Ctrl+Shift+S
Preferences... Ctrl+Comma
Advanced &
Quit ‘ Ctrl+Q

13 modified 8 M:
14 by Scott Fit:
15 modified 2 Se
16 by Arturo Gug
17 modified 8 Se
18 bv ‘Colbv Newn

t=in examples

Digi
03.Analog

04.Communication
05.Control
06.Sensors
07.Display

08.5trings

09.USB
10.Starterkit_BasicKit
11 ArdumofSP

Examples for Arduino Uno
EEPROM

Ethernet

Firmata

Keyboard

LiquidCrystal

SD

Servo

vvvvvvvvvvv

W W W Y

v—v—“

AnalogRea

Fade
ReadAnalo

[ne second,

trol. On th

In pin 6. LE
is used.

is connecte
at:




20 This eample code is in the public domain.
21
22 https://www.arduino.cc/en/Tutorial/BuiltInExamples/Blink

== Results from selecting-

25 // the setup function runs once when you press reset or power the board

26| wvoid setup() {

27 // initialize digital pin LED BUILTIN as an output. BLINK
28 pinMode (LED_BUILTIN, OUTPUT); N
29

30

31 // the loop function runs over and over again forever

32| woid loop() {

33 digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)

34 delay(1000); // wait for a second

35 digitalWrite(LED BUILTIN, LOW); // turn the LED off by making the voltage LOW
36 delay(1000); // wait for a second

37\ 3

38

ARDUINO IDE
EXAMPLE SKETCH - “BLINK"



SCHEMATIC FOR
EXAMPLE SKETCH -
“BLINK”"

D2 >
D3 PWM
D4 ¢
DS PWM
D6 PWM ¢
ArS:Lno 5
(Rev3) D8 >

D9 PWM
>
D10 PWM/SS
D11 PWM/MOSI
>
D12/MISO
SCR >
LED1
Red (633nm)




PARTS LAYOUT FOR
EXAMPLE SKETCH -
“BLINK”"

Resistor

>
>
Red LED >




Check Sketch prior to sending
o board...

Click Compile Button (orange)

Results shown in boltom of
screen

CHECK / VERIFY SKETCH



: Upload Sketch to Board:
) EIET— Click UPLOAD Button (orange)

Status/Results shown in boitom
of screen

Board attempts to run sketch

Check the results: On-Board LED
Blinks

> d-Mounted LED Blinks

>

COMPILE / UPLOAD SKETCH
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MOVING
FORWARD

PROTOTYPE
TO
FINISHED PRODUCT



PROTOTYPE TO
FINISHED PRODUCT
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GATHER
MATERIALS

WHAT MAY BE NEEDED...

vV vV vV vV v VvV v VvV Vv Vv Vv

v

PROPER ENCLOSURE

DC POWER SOURCE

BLANK CIRCUIT BOARD(S)
INTERCONNECTION WIRES
PARTS / COMPONENTS
MOUNTING HARDWARE

SMALL HAND TOOLS - BASIC SET
VOM OR DVM

DREMEL TOOL - IF NEEDED

DRILL & BITS — IF NEEDED

PROTECTIVE EYEWHERE, GLOVES AND
CLOTHING

SAFETY AWARENESS
COMMON SENSE



Plan Layout Carefully

Consider using a Graph-Paper
overlay

Plan steps carefully for cutting,
drilling, mounting and soldering

Wear Eye Protection and gloves
when cutting or drilling

ironment




Order a Properly-Sized
Enclosure

‘ Plan layout carefully
- rrm;lf,’ R e WL | LR Consider wire routing

Add a thin wooden
Baseplate to mount ckit
VN




» Plan layout carefully
» Consider wire routing

» Ensure adequate
clearance when lid is

-onnected to base.
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BONUS!!!

Let’s talk about
FRITZING




«nload/

fritzing = FRITZING

Projects Parts Download Learning Services Contribute = FORUM SIGN UP LOGIN

>

The source code of Fritzing is available on our GitHub
repository. Everyone is welcome to participate in the
development.

We are asking you to pay 8€ (around US$10) for 11 y >

downloading the application. This way we can ensure o
future releases, bugfixes and features. =) S Januan
Version 1.0.4 was released on October 10, 2024. § —— itzing 1.0.1 released >
@es - = = ng 1.0.0 released
s ' More posts...
Q€25 -
Ty ] | 4

[CJ1 am a business customer A g

Pay & Download : A
Read the installation instructions below. if you have 1 = %
any problems with the installation, do not hesitate to " S
contact us via the contact form. e [
See what's new and the known issues. - — = m—

This version includes translations for:

Deutsch (German), English, Espaiiol (Spanish), Francais

(French), italiano (Italian), Nederlands (Dutch), Portugués

(eu) (Portuguese EU), Portugués (br) (Portuguese BR),
7 (Japanese), X (&) (Chinese Simplified), FE&&8F

X (££8) (Chinese Traditional), YkpaiHceka Moea

(1krainian) Purcwnii (Riicsian\ Cedtinn (C7ech) SF2O




FRITZING

Untitled Sketch.fzz - Fitzing - [Breadboard View]
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