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1.Introduction

Do you want to acquire programming knowledge? As long as you are
passionate about science and dare to explore new things, this STEM
starter kit must be your best choice.

KEYESTUDIO STEM Starter Kit is a programming learning kit based on
Arduino. With a controller, numerous sensors, modules and electronic
components, you can do many different DIY projects.

This kit also comes with 28 projects tutorials, which are entirely
suitable for beginners. Each tutorial has detailed wiring diagrams and
fascinating Project Codes. You can learn electronics, physics, science

and programming knowledge.
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3.KEYESTUDIO Plus Development Board

Before we get started with the KEYESTUDIO STEM Starter Kit, we first

introduce the Plus Development Board, it is the core of all the

projects.

KEYESTUDIO Plus Development Board is fully compatible with

4
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Arduino and contains all the functions of the Arduino UNO R3, but it is
more powerful than the Arduino UNO R3. It is the best choice to learn
how to build circuits and design your own code. Let us get more

detailed information about it.

12C communication interface

Fix screw <j
—— P ¥

14 digital ports

> PWM port
(D11 D10 D9 D6 D5 D3)

- = Serial
A communication
interface

Working voltage« v ) C = |l I
(5V or 3.3V) gt ! = Bed ISP pOIE
e
ae GND
- 5v

bR — AD-A5

it ]

LHU » 12C communication

interface

A \Ir ¥ 4
External power interface (A7 /A6) Analog port
(6V-15V, or 9V) Analog port } (AQ-A5)

Power Input/Qutput port

Serial communication interface: DO is RX, D1 is TX

PWM interface (pulse width modulation): D3 D5 D6 D9 D10 D11
External interrupt interface: D2 (interrupt 0) and D3 (interrupt 1)

SPI communication interface: D10 is SS, D11 is MOSI, D12 is MISO,
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D13 is SCK
IIC communication port: A4 is SDA, A5 is SCL

1. USB serial chip: CP2102, more stable and

compatible 1. USB serial chip:16U2, poor compatible

2. 3.3Vor 5V, canbe connected with 3.3V sensors 2. only 5V, can't be connected with 3.3V sensors

3. more |0 ports:A6,A7 3. No 210 ports

4, extend serial communication and 12C interface,

i sasly 4. Not too many interfaces, wire difficultly

5. special DC-DC design, 5V 2A, can drive high
current loads, such as servos and motors 5.5V, 1A, can't drive high current devices

6. extend 6 PWM and 6 analog ports, can

connect with sensors directly 6. extend no ports, connect difficultly

i . —
7. input voltage: 6-15V, the wide range of voltage, 7. input voltage: 7-12V, the optien of power supply
more choices
is limited
8. type-c interface, artistic and fashionable ,
transmission speed is more fast . 8. traditional USB port, ordinary

4.Installing Driver for Windows
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4.1 Download Software
Arduino IDE is the open-source Software makes it easy to write code
and upload it to the board. When getting the control board, we first
need to install Arduino IDE

Go to the website https://www.arduino.cc/ and you will see the

following page.

Clic k PTals| DOWNLOADS

PROFESSIONAL EDUCATION STORE

% HARDWARE SOFTWARE = DOCUMENTATION + COMMUNITY « BLOG ABOUT

ARDUINO CREATE
DOWNLOADS

WHAT IS ARDUINO? B | o § [

ARDUINO
EDUVISION

= OH MY! ¢

A discussion about the L STiHHE

importance of coding

We talk to Prof. Marina Umaschi Bers

about why it's so important to learn J
BUY AN ARDUINO how to code at an early age.

o -~

Ep.@6 - October 15™ =~ - .
LEARN ARDUINO at 5 PM CEST | ~ -

Sign up now!
DONATE ™~
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Then you will see a page where you can download the latest version of

the IDE. There are the Installer (.exe) and the Zip packages you can

choose for Windows. We suggest you use the first one that installs

directly everything you need to use the Arduino Software (IDE),

including the drivers. With the Zip package you need to install the

drivers manually. The Zip file is also useful if you want to create a

portable

The open-source Arduino Software (IDE) makes it easy to write code
and upload it to the board. This software can be used with any

installation.

Arduino IDE 1.8.13

Arduino board.

Refer to the Getting Started page for Installation instructions.

SOURCE CODE

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so

they can be verified using this gpg key.

DOWNLOAD OPTIONS

Windows Wwin 7 and newer
Windows zip file

Windows app Win&.1or10 Get i |

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits
Linux ARM 64 bits

Mac OS X 10.10 or newer

Release Notes Checksums (sha512)

Pull down this page, you can also click "previous version of the current

release" to enter another page to select and install the previous

version of Arduino Software.

Previous Releases /

Download the

previous version of the current releasejthe classic Arduino 1.0.x, or the Arduino 1.5.x Beta version.

All the Arduino 00xx versions are also available for download. The Arduino IDE can be used on Windows, Linux (both
32 and 64 bits), and Mac OS X.
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In this project, we choose Installer (.exe) for Windows.

Click Windows Win 7 and newer and JUST DOWNLOAD.

Support the Arduino IDE

Since its first release in March 2015, the Arduino IDE has been
downloaded 48,821,909 times — impressive! Help its development
with a donation.

DOWNLOAD OPTIONS $3 $5 $10 $25 $50 Other

Windows Win 7 and newer \

Windows zIPfile JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

The download file:

Double-click the arduino IDE (.exe) file
Choose "l Agree" to see the following interface.
Choose "Next" to see the following interface.

Press "Install" to initiate installation.
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€9 Arduino Setup: License Agreement — b4

8 Please review the license agreement before installing Arduino. If you
o accept all terms of the agreement, dick I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE ~

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <htio://f=f.org/>

Everyone is permitted to copy and distribute verbatim copies of this license

document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms

and conditions of version 3 of the GMNU General Public License, supplemented

by the additional permissions listed below. -

Cancel | Mullsaft Inskall System v3.0 I Agree

&9 Arduino Setup: Installation Options - x

Chedk the components you want to install and unchedk the components
2.0} you don't want to install. Clidk Mext to continue.

Select components to install;

Install Arduino software
Install USE driver
Create Start Menu shortout
Create Desktop shortout
Associate .ino files

Space required: 535.4MB

Cancel | Mullsoft Install System w30 < Badk | Mext = l

@ Arduino Setup: Installation Folder — >

~G Setup will install Arduino in the following folder. To install in a different

folder, dick Browse and select another folder. Click Install to start the
installation.

—Destination Folder

Browse... |

Space reguired: 535.9MB
Space available: 29.0GE

Cancel | rullsoft Inskall Swstem

A
=

< Badk I | Install I

10
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If the following interface appears, you should choose “Install” .
»-| Windows Security &

Would you like to install this device software?

¥

Always trust software from "Arduino LLC". Install | Don't Install |

Name: Arduino USB Driver
- Publisher: Arduino LLC

decide which device software is safe to install?

4.2 Installing Driver on Windows

Before using the KEYESTUDUO Plus Control Board, you must install
the driver of it, otherwise it will not communicate with computer.
Unlike the USB series chip (ATMEGA8U?2) of the Arduino UNO R3, the
KEYESTUDIO Plus Development Board is used the CP2102 chip USB
series chip and USB type C interface.

The driver of the CP2102 chip is included in 1.8.0 version and newer
version of Arduino IDE. Usually, you connect the board to the
computer and wait for Windows to begin its driver installation process.
After a few moments, the process will succeed.

If the driver installation process fail, you need to install the driver
manually.

Note:

1. Please make sure that your IDE is updated to 1.8.0 or newer version

11
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2.If the version of Arduino IDE you download is below 1.8, you should
download the driver of CP2102 and install it manually.

Link to download the driver of CP2102:
https://fs.keyestudio.com/CP2102-WIN

To install the drive manually, open the device manager of computer.
Right click Computer----- Click Properties----- Click Device Manager.
Look under Ports (COM & LPT) or other device.

A yellow exclamation mark means that the CP2102 driver installation

failed.

& EEEES - m| X
File Action View Help
e @B B
v % XIAORONG
iy Audio inputs and outputs
3 Computer
s Disk drives
[5d Display adapters
{## Human Interface Devices
=z |DE ATA/ATAP| controllers
E3 Keyboards
@ Mice and other pointing devices

[ Monitors g
MNetwark adapters /
v 2 i
B4 CP2102 USB to UART Bridge Controller I
I POIE [COM &L LP 1]

™1 Print queues

I Processors

B¢ Security devices
B Software devices

i Sound, video and game controllers
Gy Storage controllers

i3 System devices

i Universal Serial Bus controllers

Double-click the font with yellow exclamation mark and clich “OK"

12
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& AETEE - O *
File Action View Help

| @

| ﬂ | CP2102 USE to UART Bridge Controller Properties x

v & XIAOROMG
5 i Audio inputs and outpy General Driver Detais Events
> B Computer

Bk e CP2102 USB to UART Bridge Controller

» [ Display adapters
¥ Human Interface Devicg Device type: Other devices
> =y IDE ATASATAPI controllg Manufacturer: Unknown
» E2 Keyboard:
M. Ky hosic . Location: Port_#0011.Hub_#0001
» g Mice and other pointing
> [l Monitors Device status
3 ? Metwork adapters
- F‘ e e [The: drivers for this device are not installed. (Code 28)

m CP2102 USE to UAR] There are no compatible drivers for this device.
» ﬁ Ports (COM & LPT)

» M Print queues Tofind & driver for this device, click Update Driver.
> ﬂ Processors

B Security devices

Bl i [ tposemer.. |
iﬂ' Sound, video and game
» ﬁ‘ﬁ Storage controllers

» @ System devices
b i Universal Serial Bus con

NN

Click “browse my computer for updated driver software” .

B Update Drivers - CP2102 USB to UART Bridge Controller

How do you want to search for drivers?

—> 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,

13
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Navigate to the "Drivers" folder of the Arduino Software you have

download and click “Next” to install the drive.

& 0 Update Drivers - CP2102 USB to UART Bridge Controller

Browse for drivers on your computer

Search for drivers in this location:

CA\Program Files (x86)\Arduinoidrivers\CP210x 6.7

Include subfolders

—» Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

The driver is installed successfully.

B Update Drivers - Silicon Labs CP210x USE to UART Bridge (COM4)

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

Silicon Labs CP210x USB to UART Bridge
o

Open device manager, we will find the yellow exclamation mark

disappear. The driver of CP2102 is installed successfully.

14
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o BETEE - O X
File Action View Help
= @ EH HE B kX

v & XACRONG

Iy Audio inputs and outputs
8 Computer

s Disk drives

[ Display adapters

iy Human Interface Devices
== IDE ATA/ATAP| controllers
E=l Keyboards

m Mice and other pointing devices
[ Meonitors
[ Metwork adapters
~ & Ports (COM & LPT)
I & Silicon Labs CP210x USB to UART Bridge (COM7) I
 EiRmL (COMT)

= Print queues

I Processors

B Security devices

B Software devices

I} Sound, video and game controllers

& Storage controllers
i@ System devices
i Universal 3erial Bus controllers

4.3 Configure Arduino IDE

After the driver is successfully installed, it’ s time to configure the IDE
to use the same device and port to start uploading code.

For the KEYESTUDIO Plus Control Board, we should navigate to
Tools > Board > and select Arduino Uno(as shown below). However, if
you are using a different board (i.e, not the Arduino Uno or

KEYESTUDIO Plus Control Board), you must select the proper board!

15
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&9 sketch juli7a | Arduino 1.8.12

File Edit Sketch|Tools Help

Auto Format
Archive Sketch
Fix Encoding & Reload

void setup() { Manage Libraries...
// put vour

sketch_jult7a

Serial Monitor

! Serial Plotter

i Fonoi(] WiFi101 / WiFININA Firmware Updater

/¢ put your

I Board: "Arduino Uno" I
1 Port
Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

Arduing Uno an COM4

Then select the correct COM port.

You can see the corresponding

successfully installed.

Boards Manager...
Arduino AVR Boards

Arduing Yun

Arduino Uno I

se BECUNN |

Arduino Duemilanove or Diecimila
Arduino Nano

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

LilyPad Arduino USB

LilyPad Arduino

Arduine Pro or Pro Mini
Arduino NG or older
Arduino Robot Contral
Arduino Robot Motor

COM port after the driver

16
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& BEEEE
File Action View Help

¢ FIEIHE B EX®

v % XIAORONG
i Audio inputs and outputs

- B3 Computer

¢ wm Disk drives

» & Display adapters

» @ Human Interface Devices
IDE ATA/ATAPI controllers
Keyboards

» [ Mice and other pointing devices
» [ Monitors
, I? MNetwork adapters

v @ Ports (COM & LPT)
& Silicon Labs CP210x USB to UART Bridge (COMT) |
& Bl=imL] (CoMT)

1 Print queues
> D Processors
» W7 Security devices
B Software devices
- I Sound, video and game controllers

> C.,a, Storage controllers
» i3 Systemn devices
§ Universal Serial Bus controllers

Navigate to Tools > Port >COM7

&8 sketch jul17a | Arduino 1.8.12 = O
File Edit Sketchl Tools Help

Auto Format Crl+T
Archive Sketch
Fix Encoding & Reload

wvold setup() { Manage Libraries... Ctrl+5Shift+1 ]
// pat your

sketch_jullva

Serial Monitor Ctrl+5Shift+M
1 Serial Plotter Cirl+Shift+L

i e WIiF101 / WiFININA Firmware Updater

£ R RORE Board: "Arduino Uno"
} | Port: "com7’ |

Get Board Info COmM1

EI« com? |
Programmer: "AVRISP mkll" B g

Burn Bootloader i

Serial ports

17
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The function of each symbol in the Arduino IDE toolbar.

€8 sketch_aprD3a | Arduino 1.8.12 — O x

File Edit Sketch Tools Help

to run once:

void loop() |
S/ put your main code here, to run repeatedly:

Arduino Uno on COMT

A- verify whether there is any compiling mistakes or not.
B- upload the sketch to your Arduino board.

C- create shortcut window of a new sketch.

D- directly open an example sketch.

E- save the sketch.

F- send the serial data received from board to the serial monitor.

4.4 Start First Program

18



Ml
i

www.keyestudio.com

Click File -> Examples -> 01.Basics ->Blink

@ sketch jul17a | Arduino 1.8.12 A ¢
- : Built-in Examples
IFlle Edit Sketch Tools Help | N B .
T S| i AnalogReadSerial

New Ctrl+N — S
02.Digital 1 BareMinimum

Open... Ctrl+0
P ’ 02Anslog j

Open Recent i L - :
04.Communication DigitalReadSerial
Sketchbook 3
| 05.Contral Fade
!
| 06.Sensors ReadAnalogVoltage
Close Ctrl+W 2 Lo — _
07.Display >
Save Ctrl+5 ks
08.5trings »
Save As... Ctrl+Shift+5
| os.usB >
Page Setup  Ctrl+Shift+P 10.StarterKit BasicKit >
Print Ctrl+P 11.ArduinolSP »
Preferences Ctrl+Comma | Examples for any board
: | Adafruit Circuit Playground >
Quit Curl+Q .
Bridge »
Esplora »
Ethernet >
Firmata >
GSM b
LiquidCrystal > v
LiquidCrystal 12C »
MCP23017-Arduino-Library >
~
Robot Control by
Robot Motor > v
5D
Servo

When the sketch window opens, you can see the entire sketch in the

window.

€% Blink | Arduino 1.8.12 - O x
File Edit Sketch Tools Help

Elink
sy U 7
// the setup function runs once when you press reset or power the
void setup() {
ouUtput.
i
e loop function runs over and over again forever
i loop() {
T GH) 7 // turn the LED on (HIGH is t
// wait for a second
// turn the LED off by makinc
// wait for a second
} v
< >

19
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Choose the correct board type and COM port
CIick.to upload the code.

&9 Blink | Arduino 1.8.12 - | *
File Edit Sketch Tools Help

// the setup function runs once when you press reset or power the
void setup() {

// initialize digital pin LED BUILTIN as an output.

pinMode (LED BUILTIN, CUTPUT):

}

// the loop function rums over and over again forewver
void loop() {

digitalWrite (LED BUILTIN, HIGH): f// turn the LED on (HIGH is t
// wait for a second
digitalWrite (LED BUILTIN, LOW); // turn the LED off by makinc
delay (1000} ; f/ wait for a second

Arduino Uno on COM7

Dode uploarding!
The onboard LED lights on for 1s, lights off for 1s.

Congratulation, you finish the first program.

20
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5.Installing Driver on MAC

5.1 Download Software

Click and download Arduino IDE for MAC system :

21
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Downloads

DOWNLOAD OPTIONS
Ard UInO IDE 1 -8-1 3 Windows Win7 and newer

Windows ZIFfile

Windows app win8.1or 10 Get 8

The open-source Arduino Software (IDE) makes it easy to write

code and upload it to the board. This software can be used with Linux 32 bits

any Arduino board. Linux 64 bits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. Linux ARM &4 bits

SOURCE CODE Mac OS X 10.10 or newer

Active development of the Arduino software is hosted by GitHub. Release Notes Checksums (sha512)
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

5.2 Download the Driver of CP2102
https://fs.keyestudio.com/CP2102-MAC

5.3 How to Install the Driver of CP2102
Connect the Plus development board to your computer, and open

Arduino IDE

22
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@ Arduino File Edit Sketch Tools Help

® @ sketch_sep14a | Arduino 1.8.13
)

QO EBHER

orisl

sketch_sepl4a §

void setup() {
// put your setup code here, to run once:
pinMode(13,0UTPUT);

}

void loop() {
// put your main code here, to run repeutedlyﬂ
digitalWrite(13,HIGH);
delay(20@);
digitalWrite(13,L0W);
delay(200);

Sketch uses 922 bytes (2%) of program storage space. Maximum 1s 32256 bytes.
, Global variables use 9 bytes (%) of dynamic memory, leaving 2039 bytes for lo

Arduino Uno on [dev/cu.usbserial-0001

Click Tools to configure Board and Port: Arduino Uno and

/dev/cu.usbserial-0001

23
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@ Arduino File Edit Sketch Tools Help
Auto Format BT
o o akeich aag Archive Sketch l
Fix Encoding & Reload
Manage Libraries... 381

sketch_sepl4a § Serial Monitor ¥#EM

void setup() 4 Serial Plotter L
/f put your setup code here, to n

pinMode(13,0UTPUT); WIFi101 [ WIFININA Firmware Updater

¥ ArduBlock

void Loop() { Board: "Arduino Uno"
// put your main code here, to ru Port: "/dev/cu.usbserial-0001"

el t;*. tn;.‘:;i*l:C(H LHIGHD; Get Board Info (dev/cu. AODUNAB-B-JL_HSP
T'?ﬁ-ﬁ ).' 3 ¥ {dev/cu.Bluetooth-Incoming-Port
digltaliel te(13, LOK); Programmer: "AVRISP mkd|*

fdev/cu.SLAB USBtoUART

- Burn Bootioader v [devf/cu.usbseral-0001

Arduino Uno on /dev/cu.ushserial-0001

Tap Upload to upload code, if burn successfully, you will view done

uploading.

24
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L) & sketch_sep14a | Arduino 1.8.13

sketch_sepl4a §
void setup() {]

// put your setup code here, to run once:
pinMode(13,0UTPUT);

¥

void loop(Q) { '
// put your main code here, to run repeatedly:
digitalWrite(13,HIGH): {
delay(200);
digitalWrite(13,L0W);
delay(200);

}

Jocuments/Arduino/libraries/H

Self_balanc

B ¥ B8 dQ«x»x @@ 204

Note: If burn unsuccessfully, you need to
install driver of CP2102, please continue to

follow the instructions as below:

Download the driver of CP2102:

https://www.silabs.com/products/development-tools/software/u

25
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sb-to-uart-bridge-vcp-drivers

1.Select Mac OSX edition

Download for WinCE

Platform saftware Release Notes
A WnCEED 2
F LR

Download for Macintos?l 0SX (v5.3.5)

Plagform Software Release Mates

B as 05

Download for Linux

Platform Software Rolease Notes

BT SAEV DLV IEC Mac:OSX_VCP_Driv-

3.0pen folder and double-click SiLabsUSBDriverDisk.dmg file.


https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
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B Mac_0OSX

B=o= = #-

L Documents f mac. Dri| SiLabsUSBDriver
ver_Rele...otes.tx Disk.dmg

(7] Pictures

[Z) Recents

[0 Desktop

j': Music

A\ Applications
0 Downloads

ICloud

& iCloud Drive

Locations

[ lisagu 89 MacBook...

4.You will view the following files as follows:

. Silicon Labs VCP Driver Install Disk

@ - B —

Install CP210x VCP Driver Lagacy MacVCP Driver ReleaseMotes.txt Troubleshooting

wninstaller.sh

5. Double-click Install CP210x VCP Driver, tick Don’ t warn me and tap

Open

27
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Install CP210x VCP Driver Legacy MacVCP Driver ReleaseNotes. txt Troubleshooting

“Install CP210x VCP Driver” is an app downloaded from
the internet. Are you sure you want to open it?

www.silabs.com

+ Don't warn me when opening applications on this disk image

Cancel Show Web Page Open

6. Tap Continue

L Install CP210x VCP Driver

® Introduction

You will be guided through the steps necessary to install
the virtual COM port driver for the Silicon Labs CP210x
USB to UART Bridge.

SILICON LABS

7. Tap Continue and Agree
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Install CP210x VCP Driver

To install this software you must agree to the terms of this software

@ license agreement.

Click Agree to continue or Disagree to cancel the installation.

Read License

&

SILICON LABS

MS

TO
3

Disagree Agree

' AGREEMENT CONSTITUTES YOUR AND (IF APPLICABLE)

YOUR COMPANY'S ASSENT TO AND ACCEPTANCE OF THIS
END-USER LICENSE AGREEMENT (THE "LICENSE" OR
"AGREEMENT"). IF YOU DO NOT AGREE WITH ALL OF THE
TERMS, YOU MUST NOT USE THIS PRODUCT. WRITTEN
APPROVAL IS NOT A

PREREQUISITE TO THE VALIDITY OR ENFORCEABILITY OF
THIS AGREEMENT, AND NO SOLICITATION OF SUCH WRITTEN
APPROVAL BY OR ON BEHALF OF SILICON LABORATORIES,
INC. ("SILICON LABS") SHALL BE CONSTRUED AS AN
INFERENCE TO THE CONTRARY. IF THESE TERMS ARE
CONSIDERED AN OFFER BY SILICON LABS, ACCEPTANCE IS
EXPRESSLY LIMITED TO THESE TERMS.

LICENSE AND WARRANTY: The Licensed Product and the

embedded Software which is made the subject of this License is
aithar tha aranarhe af 20 ICOIK 1L ARS Ar a third narhe fram wham

Back Continue

8.Click Continue and input your password
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i Install CP210x VCP Driver

' Introduction To Be Installed: Version 5.3.5

License Currently Installed: None

Version 5.3.5 will be installed in /Library/Extensions/.

® Info

You will be prompted to enter your password.

SILICON LABS

Back Continue

Install CP210x VCP Driver is trying to install a new

helper tool.

Enter your password to allow this.

Username:

Password: |

Cancel

9.Select Open Security Preferences

Install Helper
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10.Click the lock to unlock security & privacy preference.

System Extension Blocked

A program tried to load new system extension(s)
signed by "Silicon Laboratories Inc", which will be
incompatible with a future version of macOS. If you
want to enable these extensions, open Security &
Privacy System Preferences.

Open Security Preferences OK

Security & Privacy

General FileVault Firewall Privacy

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

+ Require password | 1 hour v after sleep or screen saver begins

Allow apps downloaded from:

System software from developer “Silicon Laboratories Inc" was
blocked from loading.
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System Preferences is trying to unlock Security &
Privacy preferences.

Enter your password to allow this.

Username:

Password:

Cancel Unlock

11.Then click Allow

General FileVault Firewall Privacy

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

+ Require password 1 hour v after sleep or screen saver begins
Show a message when the screen is locked

v Disable automatic login

Allow apps downloaded from:
App Store
App Store and identified developers

& Anywhere

System software from developer “Silicon Laboratories Inc" was
blocked from loading.

Advanced...

12.Back to installation page, and wait to install.
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‘® Install CP210x VCP Driver

' Introduction
® License
Info
Install Sl

Guidance

. Please wait while the driver cache is being rebuilt.
@ Rebuild Cache This may take several minutes.

SILICON LABS

13.Successfully installed

‘® Install CP210x VCP Driver

' Introduction

» License
Info
Install Success
Guidance

» Rebuild Cache Installation of the driver succeeded.

® Summary

=

SILICON LABS Close

14.Then enter ArduinolDE, click Tools and select Board

: Arduino Uno
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and /dev/cu.SLAB_USBtoUAPT

@ Arduino File Edit Sketch  Tools Help

Archive Sketch

Fix Encoding & Reload

Manage Libraries... {ral
Serial Monitor M

veid setip() { Serial Plotter %L
/f put your setup code here,

pinMode(13, OUTPUT); WIFI101 / WIFININA Firmware Updater

sketch_seplda §

} ArduBlock

void loop() { Board: "Arduino Uno"
/f put your main code here, © Port: "/devjcu.SLAB_USBtoUART" S Bt
;é?;;;‘é&;j“m MIGHY; Get Board Info [dev/cu. AODUNAG-B-JL_HSP
digitalWri ;e(la LLOW): [dev/cu.Bluetooth-Incoming-Port

_ delay(200); :L“n?lr;;”;:z:;‘:’“'s" midl* 7 jdevicu.SLAB_USBtoUART

[devfcu.usbserial-0001

15.Click- to upload code and you will see “Done uploading” .
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. sketch_sep14a | Arduino 1.8.13

sketch_seplda §

void setup() {
// put your setup code here, to run once:
pinMode(13,0UTPUT);

}

void loop() ﬁ
// put your main code here, to run repeatedly:
digitalWrite(13,HIGH);
delay(20@);
digitalWrite(13,L0W);
delay(20@);

Invalid library found in /Users/lisagu/Documents/Arduino/libraries/HT16K33: no
Invalid library found in /Users/lisagu/Documen rduino/libraries/Danger_shie

r

Invalid library found /Users/1isagu/Documents/ i i 1es/PS2X: no heq

Invalid library found Users/1lisagu/Documents/Arduino/libraries/Psx_analog:
Invalid library found /Users/1lisagu/Documents/Arduino/libraries/Try_OneNet:
Invalid library found in /Users/lisagu/Documents/Arduino/libraries/Self_balanc

Arduino Uno on /dev/cu.SLAB_USBtoUART

6. Import Libraries
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What are Libraries ?

Libraries are a collection of code that makes it easy for you to connect
to a sensor,display, module, etc.

For example, the built-in LiquidCrystal library helps talk to LCD
displays. There are hundreds of additional libraries available on the
Internet for download.

The built-in libraries and some of these additional libraries are listed in

the reference (https://www.arduino.cc/en/Reference/Libraries) .

How to Install a Library
6.1 Manual installation

When you want to add a library manually, first quit the Arduino
application, then you need to download library as a ZIP file, expand it
and put in the proper directory.

For example, we will install the IR Remote Library which can be found

on GitHub: https://github.com/shirriff/Arduino-IRremote

First, download the library as a ZIP, which is done by clicking the green
"Code” button and then clicking “Download ZIP" .
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Arduino-IRremote / Arduino-IRremote

» Code (D) lssues 4 11 Pull requests 1 ) Discussions (+) Actions [M1] Projects 3 0 Wiki @) Security |2

master - P Sbranches @ 13 tags Go to file

P Clone o /

Armin fixed USE_NO_SEND_PWM bug. Closes #777
ETP_S GitHub CLI

(github Changed to *.cpp.h to enable configural 3 .
Gl 9 P g https://github.com/Arduino-IRremote/ Lf'j

examples Documentation Use Git or checkout with 5YN using the web URL
fixed USE_NO_SEND_PWM bug. Closes

Y] Open with GitHub Desktop
gitignore Doxygen fix (#699) e

Contributing.md Fix links in README, E] Download ZIP /

Once downloaded, Unzip the the IR Remote Library package.

Arduino-IRremote-master

A ==H
Arduino-lIRremote-master g

Then navigate to your Arduino folder.

Y Favorites Name ’ Date modified Type Size
. drivers 2020/6/1611:44 File folder
Bl Desktop . examples 2020/6/1611:44 File folder
4 Libraries . hardware ) 2020/6/1611:44 File folder
@ Documents L java 2020/6/1611:44 File folder
JP Music W lib 2020/6/1611:44 File folder
[ Pictures . libraries 2020/6/16 11:44 File folder
B videos L reference 2020/6/16 11:44 File folder
i% Homegroup J tools 2020/6/1611:44 File folder
'ﬂ zuokejian . tools-builder 2020,/6/1611:44 File folder
1% Computer & arduino 2020/6/16 11:44 Application T2KB
f! Metwork 4 | arduino.lj 2020/6/1611:44 Cenfiguration sett... 1KB
@ Control Panel (o] arduino_debug 2020/6/1611:44 Application 6O KB
|2 Recycle Bin 2 arduino_debug 4 2020/6/16 11:44 Configuration sett... 1KB
L wugui [=7 arduino-builder 2020/6/1611:44 Application 18137 KB
(% libusb.dil 2020/6/16 11:44 Application extens... 43 KB
%) msvepl00.dil 2020/6/1611:44 Application extens... 412 KB
%) meverl00.dil 2020/6/16 11:44 Application extens... 753 KB
|_| revisions 2020/6/1611:44 Text Document 94 KB
|| wrapper-manifest 2020/6/1611:44 XML Document 1KB
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Open the “Libraries” folder in the Arduino folder and then drag the
“Arduino-IRremote-master” folder into the libraries folder.

The library file is manually installed.

» arduino-1.8.13 » libraries w |
~
Eh > EXNHRE E-Sic]
Adafruit_Circuit Playground 2020/9/28 17:48 g
Arduino-IRremote-master 2021 ==
Bridge 2020/ T
Esplora 2020, =
Ethernet g lem
Firmata g
G5M 2 =
Keyboard 2020/9/28 17:48 AT
LiquidCrystal 2020/9/28 17:48 g
Mouse 2020/9/28 17:48 g ===
Robot Control 2020/9/28 17:48 g e
Robot Motor 2020/9/28 17:48 7 ==
RobotlRremote 20211726 17:53 g fam
sD 2020/9/28 1748 g e
Servo 2020/9/28 17:48 iEE
SpacebrewYun 2020/9/28 17:48 IEE=
Stepper 2020/9/28 17:48 =
Temboo 202049728 17:48 g
TFT 2020/9/28 1748 =
WiFi 202049/28 17:48 B ==

6.2 Using the Library Manager

To install a new library into your Arduino IDE you can use the Library

38



£

www.keyestudio.com

Manager (available from IDE version 1.6.2). Open the IDE and click to

the "Sketch" menu and then Include Library > Manage Libraries.

- sketch_mar2éa | Arduino 1.62 - + X

TR Manage Libraries...
Show Sketch Folde

Add I1P Library..

Include Library

ArduinodBr ibranes

un on fdewtinsa S0

Conoributed libraries

Bridge

Then the Library Manager will open and you will find a list of libraries
that are already installed or ready for installation. In this example we
will install the Bridge library. Scroll the list to find it, click on it, then
select the version of the library you want to install. Sometimes only

one version of the library is available. If the version selection menu
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does not appear, don't worry: it is normal.

v Library Manager + X

Type iAII v | Topic !AII ¥ | | Filter your search...

Audio Built-In by Arduino Version 1.0 INSTALLED A
Allows playing audio files from an SD card. For Arduino DUE only. With this library you can use the Arduino Due DAC outputs to play
audio files,

The audio files must be in the raw .wav format.

Mars infa

Bridge by Arduino

Enables the communication between the Linux processor and the AVR. For Arduineo Yin and TRE only. The Bridge library feature:
access to the shared storage, run and manage linux processes, open a remote console, access to the linux file system, including the
SD card, enstablish http clients or servers,

Mare info
v | |Install
EEPROM Built-In by Arduino, Christopher Andrews Version 2.0 INSTALLED Version 1.2
Enables reading and writing to the permanent board storage. For all Arduino boards BUT Arduino DUE,
Mare inf Version 1.1
Version 1.0
Esplora Built-In by Arduine Version 1.0 INSTALLED

Grants easy access to the various sensors and actuators of the Esplora. For Arduino Esplora only. The sensors available on the
board are:2-Axis analog joystick with center push-button, 4 push-buttons microphone, light sensor, temperature sensor, 3-axis
sccalacammatar 2 Tinlkadit inoud cannadace Tho adustore auasilabla an tha boascd ol beiakt 820 LB nicza hussas 2 Tioloackit I

Finally click on install and wait for the IDE to install the new library.
Downloading may take time depending on your connection speed.
Once it has finished, an Installed tag should appear next to the Bridge

library. You can close the library manager.

v Library Manager + X

Type iF\II v | Topic !AII v | | Filter your search...

[ Audio Built-In by Arduine Version 1.0 INSTALLED A
Allows playing audio files from an 5D card. For Arduine DUE only. With this library you can use the Arduine Dus DAC outputs to play
audio files,

The audio files must be in the raw .wav format.
Mare info

Bridge by Arduino Version 1.2 INSTALLED

Enables the « ication bety the Linux processor and the AVR. For Arduino Yan and TRE only. The Bridge library featura:
access to the shared storage, run and manage linux processes, open a remote console, access to the linux file system, including the
SD card, enstablish http clients or servers,

Maore info

| 1 v
|Select versi.. | ¥ | HiFstal

EEPROM Built-In by Arduino, Christopher Andrews Version 2.0 INSTALLED
Enables reading and writing to the permanent board storage. For all Arduino boards BUT Arduino DUE.
Mare info

Esplora Built-In by Arduino Version 1.0 INSTALLED
Grants easy access to the various sensors and actuators of the Esplora. For Arduino Esplora only. The sensors available on the

board are:2-Axis analog joystick with center push-button,4 push-buttons, microphone, light senseor, temperature sensor, 3-axis
L accalarammatar 3 Tinlodit inoad_connocsare Tho ackuatare ausailahlea antho bescd acos belakt D0 LED nicse bussos 9 Tiol okl
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You can now find the new library available in the Sketch > Include

Library menu.
6.3 Importing a .zip Library

Open the Arduino IDE, navigate to Sketch > Include Library. At the top
of the drop down list, select the option to "Add .ZIP Library".

& sketch_ | Arduino 1813 e
File Edit Sketch Tools Help Manage Libraries...  Ctrl+Shifts+|

Verify/Compile Ctrl+R
* Add ZIP Library...
Upload Ctrl+U e
skalch Upload Using Programmer Cirl+Shift+ U Arduino libraries
vold 39 Export compiled Binary Cirl+Alt+5 Bridge
pd
: EEPROM
Show Sketch Folder Cirl+K
Esplo
-‘ s Include Library | Eﬂ': i
ernet
Add File...
Firmata
i Yo maln ode her t run repea GSM
} HID
Keyboard
Mouse

Rebot Control
Rebot IR Remote
Rebot Motor
5D

|

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo

WiFi

1A

We will install the IR Remote Library which can be found on GitHub:
https://github.com/shirriff/Arduino-IRremote
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First, download the library as a ZIP, which is done by clicking the green
“Code” button and then clicking “Download ZIP" .
Navigate to the .zip file's location and open it.

¢ Arduino-IRremote-master

File name:

Files of type: ZIP files or folders

Return to the Sketch > Import Library menu.

You should now see the library at the bottom of the drop-down menu.
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