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PREFACE

This manual is based on the arduino uno suite system and a tutorial to operate each
module, the aim is to make user can quickly the grasp Arduino and familiar with the
principle of each module and how to use it. This document does not give a specific
application sample, we hope the guest to learn and be familiar with each module in the
tutorial, and flexibly apply to your creative products. Of course, emakefun also use arduino
modules to design particularly creative products, these will target different products and
provide corresponding suite, detailed tutorials.

Introduction of Arduino UNO

Arudino is originally created by Italian teacher Massimo Banzi for the convenience of
the electronic major students presenting their ideas through hardware. About in the winter of
2005, he united Spain chip engineer David Cuartielles, discussed the idea, so they two
decided to design their own circuit boards, and recruited Banzi student David Mellis to write
programming language for circuit board. It was named after the name of the Italian king
Arduin. He named the Arduino and start to create Arduino. Subsequently, Banzi, Cuartielles
and Mellis put the design online. Due to everyone only knew the open-source software, there
was no heard of source hardware, and then they thought of the well-known Linux open-
source software, so they hope the Arduino to open source like Linux.

The emergence of the Arduino required original microcontroller programmer to possess
relevant electronic or software background, become normal amateurs and soon learned how
to use the Arduino. His design concept attracted many professional or non-professional
people right after being introduced worldwide.

Arduino uno is arduino USB series reference standard template. UNO processor core is
Atmel company produces Atmega328, at the same time, with 14 digital input/output port ( of
which six can be used as a pwm output ), 6 analog input, a 16 MHz crystal oscillator, a USB
port, and a power socket, a ICSP header and a reset button. UNO has been released to the
third edition.

@ The processor ATmega328
€ Working voltage 5v
@ Input voltage (recommended) 7-12v
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Input voltage (range) 6-20v

Digital 10 pin 14 (of which six as a PWM output)

Analog input pin 6

10 pin DC 40 mA

3.3V pin DC 50 mA

Flash Memory 32 KB (ATmega328, in which 0.5 KB for bootloader)
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock 16 MHz

Picture of real products are as follows:
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How To use breadboard
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Wide edge

All power pin connect together as red line , but up and down is separate.
All GND pin connect together as blue line, but up and down is separate.

power pin connect
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Development Environment Building

Download link: https://www.arduino.cc/en/Main/Software
Windows, Linux, Mac are all available for downloading.
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Download the Arduino Software

Windows installer

ARDUINO 1.6.6 Windows ziP file for non admin install
The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the board. It runs on Mac OS X 10.7 Lion or newer

Windows, Mac 05 X, and Linux. The environmentis

written in Java and based on Processing and other open-

source software.

This software can be used with any Arduing board.

Refer to the Cetting Started page for Installation

instructions. Release Notes
Source Code
Checksums

OO0

Linux 32 bits
Linux 64 bits

The interface of Arduino IDE is simple and the operation is rather convenient.
If you want get more please click https://www.arduino.cc/en/Guide/Environment

Install usb to serial port driver

Inserting USB cable will prompt as follows, choosing the specified location to install.
e

U u]J_ Update Driver Software - Unknown Device

How do you want to search for driver software?

< Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Cancel
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Selecting download Arduino ide file “E:\arduino-1.6.5-r5\drivers\Old_Arduino_Drivers\”
Checking the type of USB serial chip on the board, if it is Atmel, then choose the following
path; if it is FTDI, you should choose the arduino\drivers\FTDI USB Drivers path.

This kit use CH340 driver so install {CH341SER_for_64bit_win7.zip)

@ |l Update Driver Software - Unknown Device
Browse for driver software on your computer
Search for driver software in this location:
Etarduine-1.6.5-r5\drivers\ Old_Arduino_Driversh, - | Browse..,
[¥] Include subfolders
< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
[ Mext ] [ Cancel ]

Clicking on the next step, you will be prompted with a successful installation message.
Now you can change to equipment management to see Arduino UNO R3
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= Device Manager

File Action View Help

@ FIE HE & B %S
P
>-$Batteries

s a Bluetooth Radios

-8 Computer

>  Disk drives

‘A Display adapters

5 E‘?,ﬁ Human Interface Devices
s g IDE ATA/ATAPI controllers
> & Keyboards

S

s --ﬂ Mice and other pointing devices
s '_: Monitors

s -mF Metwork adapters

JE Portable Devices

4 "% Ports (COM & LPT)

S -

. ) Processors

» I SD host adapters

. & Sensor /O devices

s -%| Sound, video and game controllers
-8 System devices

5 i Universal Sernial Bus controllers

Download the Arduino Software select Linux 64bit and save.
Shell:# tar —vxf arduino-1.6.7-linux64.tar.xz

Shell:# cd arduino-1.67

Shell:# ./arduino

You can get all source codes from https:/github.com/emakefun/emakefun-uno-kit
Install CH340 driver : CH34XUSB-SERIAL_for_mac\CH34x_Install_V1.3.pkg

SupportSystem:

0SX10.9andabove


https://github.com/emakefun/emakefun-uno-kit

ﬁ\/\akefun

D,
InstallationProcess:

Extract the contents of the zip file to a local installation

directory Double-clickCH34x_ Install.pkg

[ NON [[7 CH34x_Install_v1.3
= 0o o =] 2 Q Search

Favorites N
£ All My Files w E
<7 iCloud Drive
@) AirDrop CH34x_Install ReadMe.pdf
3.pkg

pég Applications
[ Desktop Double click
@ Documents
o Downloads
Devices
Q Macintosh HD
[ stevenfiiMa...
[Z] sBooTCAMP
B xagug 2
£ en a

Install according to the installation on

procedure
80 e Install CH34x_Install a
Welcome to the CH34x_Install Installer
Welcome to CH341 and CH340 usb to serial device driver
o Introduction installation program.
This program instal the driver to the default directory of the system ,
Destination Select do not change it.

. Also this installation only support CH341 and CH340 .
Installation Type

Installation

Summary

Click to continue

Continue
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~~ Installer is trying to install new software. L
i
| Enter your password to allow this.
@ Introd
© Destin User Name: steven Fhare
r will be
o Install Password: tcttlalnil I
Install
Summ Cancel Install Software
Enter user password
D @ C ‘« Install CH34x_Install [
. . When this software finishes installing, you {
must restart your computer. Are you sure
e Introducti you want to install the software now?
inati software
@ Installati
Installation '
Summary
Click to continue installing
Go Back Install
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® @ Install CH34x_Install [u}

The installation was completed successfully.

Introduction
Destination Select
Installation Type

Installation

Summary The installation was successful.

The software was installed.

Click Restart to finish installing the software.

Click to Restart

Restart after finishing installing

After the installation is completed, you will find serial device in the device

list(/dev/tty.wchusbserial*) ,and you can access it by serial tools.

If you can’t find the serial port then you can follow the steps below:

Stepl: Open terminal and type ‘Is/dev/tty*’ and see is there device like tty.wchusbserial;
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| oW | {5y steven — -bash — B0O=24
Last login: 5Sat May 19 14:55:54 _on BAR =]
stevendeMacBook-Air:i~ steven$
enter

@& ¢l steven — -bash — 80x24
Last login: Sat May 19 14:55:54 on ttys@Be =]
stevendeMacBook-Air:~ steven$ ls Sdev/tiy=
Sdev/tty fdew/ttyse
:deu:ttg.Bluetooth—Incnming—Port fdew/ttysf
Sdev/tty.wchusbserialldzo fdewv/ttyt@

ey ypd fdew/ttytl
Fdev/ttypl Jdev/ttyt2
fdev/ttyp2 \ Jdev/ttyt3
rdev/ttye3 The serial port of therdev/ttys
fdev/ttypd \ fdev/tiyts
rdev/ttyps device we use Jdev/ttyte
fdev/ttyph Jdev/ttyt7
fdev/ttyp? Jdev/ttytB
fdew/ttypB Sdev/ttytd
fdew/ttypd Sdev/ttyta
fdew/ttypa fdew/ttyth

Step2: Open ‘System Report’->Hardware->USB, on the right side “USB Device Tree” there
will Be device named “Vendor-Specific Device” and check if the Current is normal.

If the step supper don’t work at all, please try to install the package again.

o0 @ MacBook Air

¥ Hardware USB Device Tree -
ATA

Audio

Blustooth Bluetooth USB Host Controller

Camera USB2.0-Serial
Card Reader

N 2.4G Receiver
Diagnostics

Disc Burning
Ethernet Cards
Fibre Channel

¥ USB 3.0 Bus
¥ BRCM20702 Hub

FireWire 2.4G Receiver:
Graphics/Displays
Product ID: Oxfa23d

Hard RAID

araware Vendor ID: 0x1d57
Memary Wersion: 230
NVMExpress Speed: Up to 12 Mo/sec
PCI Manufacturer: Compx
Parallel SC5I Location ID:V 0x14700000 f 2
B Current Available (mA): 500

(’_WE( Current Reguired (mA): 100
Printers Extra Operating Current (mA}: 0

SAS
SATAJSATA Express
SPI
Storage
Thunderbalt
L __use
¥ Network
Firewall
Locations
Wolumes
WWAN
El stevenffiMacBook Air » Hardware » USB > USB 3.0 Bus » 2.4G Receiver
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Note:

Please enter “System Preferences”->"Security & Privacy”->"General”, below the

title” Allow apps downloaded from: ”’you should choose the choice2->” Mac App Store

and identified developers ” so that our driver will work normally.

@® < HH Security & Privacy Q fsearch

7 FileVault  Firewall  Privacy

A login password has been set for this user = Change Password...

Require password 5 minutes after sleep or screen saver begins
Show a message when the screen is locked
v Disable automatic login

Allow apps downloaded from:

S
f:] Click the lock to make changes. ?

Mac Install Arduino IED

Stepl : Enter the URLarduino.cc
Step2: Enter the download page and click DOWNLOADS under SOFTWARE

11
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ARDUINO HOME  BUY PRODUCTS EDUCATION RESOURCES COMMUNITY HELP

Click on DOWNLOADS

WHAT IS ARDUINO?

Q

@ sionn

> ARDUINO

O® ) > WEB EDITOR

> CODE ONLINE!

| < fun] & srduino.ce

ARDUINO HOME BUY SOFTWARE PRODUCTS EDUCATION RESOURCES COMMUNITY HELP

. T - *

== ARDUINO
. - WEB EDITOR

e Start coding anline with the Arduing Web
Editor, save your sketches in the cloud, and
ahwvays have the mest up-to-date version of

the IDE. inchuding all the contributed libranes
and support for new Arduing bozrds.

Download the Arduino IDE

ARDUINO 1.8.5
The open-source Arduino Software (IDE ) makes it easy to
wite code and upload it to the baard it runs on

Windaws, Mac 05 X, and Linux. The envirenment is
written in Java and based 0n Processing and other open-

GETTING STARTED

CODE ONLINE

Windews installer, fo
Windows 21 file for

Windows app require

Step4: Click to download

12
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HOME BUY SOFTWARE PRODUCTS EDUCATION RESOURCES COMMUNITY HELP

Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development, (US tax payers, please note this contribution
s not tax deductible). Learn more on how your contribution will be used.

SINCE MARCH 2015, THE ARDUIMNO IDE HAS BEEN DOWNLOADED
EERCEIETS) TIMES, (IMPRESSIVE!) MO LONGER JUST FOR ARDUIND AND
GENUIMNO BOARDS, HUNDREDS OF COMPANIES ARODUND THE WORLD ARE
USING THE IDE TO PROCRAM THEIR DEVICES, INCLUDING COMPATIBLES.
CLONES, AND EVEM COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEM SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

click to download

\ JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Arduinon IDE Tutorial

Stepl:Open Arduino

® @ [& Downloads
¢ a8 0o ol 2=~ 5~

Favorites Today
£ All My Files
< iCloud Dri... (©.0) 4 2.0PEN
@) AirDrop
7~ Applicatio... Arduino
[ Desktop
%1 Documents | 2017 1

Devices h h h

Macintos...

[ stevent cn_windows_ 10_m teamviewer 11.0.6 thunder_3.1.4.314

ultiple_e...935.is0 5280.dmg 6.dmg
El ennTea 4,35 GE 32,5 MB 26,1 MB
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Step2:New construction

// put your sa Close
Save

// put your ma Print

Open Recent
sketch_may19a | Sketchbook
vord setup() { Examples

i} Save As...

void loopQ) { Page Setup 3P

8p stedly:

file -> New

sketch_may19a | Arduing

Step3:0pen an example

sketch_may19a
void setup() {:

void loop() {
// put your ma

Close BW|
Save ®S
Save As... 08S

Page Setup O BP
Print

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

08.Strings

09.uss
10.StarterKit_BasicKit
11.ArduinolSP

Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

GSM

LiquidCrystal

Robot Control

Robot Motor

SD

Servo

SpacebrewYun

Stepper

Temboo

TFT

WiFi

RETIRED

Examples for Arduine Nano

EEPROM
SoftwareSerial

SPI
Updates available for some of your |  wire

Y Y Y'YV Y YV YYVYIYYY

yYvvy

VYVVYVYVYVYYYAAY

BlinkWithoutDelay

Debounce

DigitalinputPullup
StateChangeDetection
toneKeyboard
toneMelody
toneMultiple
tonePitchFollower

14
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Step4: Select the Arduino Board to Write (we are Nano board)

Help
Auto Format BT
Archive Sketch
Fix Encoding & Reload
Button Serial Monitor o8M
Serial Plotter oRL
! WIFi101 Firmware Updater
' Board: "Arduino Nano" Boards Manager...
Processor: "ATmega328P" >
Port > 9 > 3
2 1 Get Board Info LEADG, Yun,
pir 1 Arduino/Genuino Uno
pin 2 1 Programmer: "AVRISP mkil" > Arduino Duemeila
Burn Bootloader v Arduino Nano
Xher o E—————— ! Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuino Micro
Arduino Esplora
biva' Biik > Arduino Mini
' Arduino Ethernet
! ) n/TL al/f Arduino Fio
Arduino BT
// constants won't change. They're used here to set pin numbers: Hybad Ao LG
// g X n - 2 ¢
const int buttonPin = Z? /f the number of the pughbutton pin L"YP?d Arduino S
const int ledPin = 13; // the number of the LED pin Arduino Pro or Pro Mini
Arduino NG or older
// variables will change: Arduino Robot Control
int buttonState « @; // variable for reading the pushbutton status Arduino Robot Motor
void setup() { Arduin9 G.emr!\a
// initialize the LED pin os an output: Adafruit Circuit Playground
pinModeCledPin, OUTPUT); Arduino Yan Mini
// initialize the pushbutton pin as an input: Arduino Industrial 101
i de(buttonPin, INPUT); Linino One
Arduino Uno WiFi

Stepb: Select the chip model (the chip of our Nano board is Atmega328P)

Help
Auto Format wT Button | Arduing 1.8.£
Archive Sketch
Fix Encoding & Reload
Bution § Serial Monitor {t¥EM
. Serial Plotter L

WiFi101 Firmware Updater

Nw

U o i Nanor -
' Processor: "ATmega328p" L ¥ ATmega32BP
e t Port > ATmegal6B
hed f I 3 t 2 U Get Board Info !
ol attached to pin I ¥ron
or attache pin 2 i1 Programmer: "AVRISP mkll" L

Burn Bootloader

¢ constants won't change. They're used here to set pin numbers:
const int buttonPin = 2; ¢ the number of the pushbutton pin
const int ledPin = 13; /¢ the number of the LED pin

A wvariobles will change:
int buttonState = @; £/ varigble for reading the pushbutton status

void setup() {
A7 initialize the LED pin as an output:
pirMode(ledPin, OUTPUT);
// initiglize the pushbutton pin os on input:
pirMode{buttonPin, INPUT);
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@ Arduino File Edit Sketc Help
Auto Format ®T Button | Arduino 1.8.5
Archive Sketch
Fix Encoding & Reload
Serial Monitor THEM
Serial Plotter o8l

WiFi101 Firmware Updater

Board: "Arduino Nano™ >
Processor. "ATmega328P" »

) Get Board Info Jdev/cu.Bluetooth-Incoming-Port
I I 2 #on jdevieuusbserial-A9GVV1 TS
e 2 i Programmer: "AVRISP mkil® >
Burn Bootloader

/ constants won't change. They're used here to set pin numbers:
int buttonPin = 2; f the number of the pushbutton pin
st int ledPin = 13; /f the mmber of the LED pin

4 variables will change
buttonState = @; #f varigble for reading the pushbutton status

setup() {

/¢ initialize the LED pin as an output:
pirMode(ledPin, OUTPUT);

A4 initlalize the pushbutton pin as an lnput:
pirMode(buttonPin, INPUT);
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Button | Arduino 1.8.5

@ Arduino File Edit Sketch Tools Help

BN §

b
compilation

constants won't change. They®re used here to set pin numbers:
A the number of the pushbutton pin

the LED pin

int buttonPin = Z;
ledPin = 13; /4 the number of

const int

£ voriobles will change:

int buttonState = @;
Successful compilation

n output:

£ variable for reading the pushbutton stotus

vold setup() {
S initialize the LED pin as

P ik ledPin, OUTPUT);
initialize the pus] ton pin as an input:
1

pirdode(buttonPin,

Button | Arduino 1.8.5

Edit Sketch Tools Help

@ Arduino  File

They"re used here to set pin numbers:
A the number of the pushbutton pin
the number of the LED pin

constants won't change.
int buttonPin = 2
int ledPin = 13;

const
const
A variaobles will change:

int buttonState = @; /¢ wariagble for reading the pushbutton status

ploading

void setup() { Done U

S¢ initialize the LED pin os an outpu
TPUTY;

irmitialize the pushbutto n as an lnput:
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