Installation of Arduino IDE
and Libraries for ESP32

Dr. Clifford Choy
School of Design, PolyU

mccliff@polyu.edu.hk
21 Feb 2024



mailto:mccliff@polyu.edu.hk

Scope

* Install Arduino IDE and necessary libraries for compilation of the
program on ESP32



ESP32 C3

* https://www.designandmake.org/x/rbjPCw
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https://wiki.luatos.com/chips/esp32c3/board.html



https://www.designandmake.org/x/rbjPCw
https://wiki.luatos.com/chips/esp32c3/board.html

Outline

e 1. Install Arduino IDE

* Install the Arduino Integrated development environment (IDE) and the ESP32
core library for compiling and uploading program to an ESP32C3 device

e 2. Compile and Upload “Blink”
e Compile and upload an example program (“Blink”) to ESP32C3 to verify step 1



Install Arduino IDE (1)

https://www.arduino.cc/en/software

HARDWARE SOFTWARE CLOUD DOCUMENTATION COMMUNITY + BLOG ABOUT

Downloads

DOWNLOAD OPTIONS

©0) Arduino IDE 2.3.2 A inhomrs Ve 15 sl temen AT

Windows Mslinstaller

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 Sl e ity bl e
more responsive interface it features autocompletion, code ERFT: 212 E1 i [ )

navigation, and even a live debugger. macOS Intel, 10.14: "Catalina” or newer, 64 bits

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
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.



https://www.arduino.cc/en/software

Install Arduino IDE (2

B sketch_feb21a | Arduino IDE 2.3.1 s O *

File Edit Sketch Tools Help

) sketch_feb21a | Arduino IDE 2.3.1
File Edit Sketch Tools Help

New Sketch Ctrl+N -
MNew Cloud Sketch  Alt+Ctr+N
Open.. Ctrl+0 o
relerences
Open Recent ]
g p() {
Sketchbook 4
— , pour setup code here, to run once: Semngs] oo
Close Ctrl+W

Sketchbook location:

Save Ctrl+5 d\M\arduino BROWSE
Save As... Ctrl+Shift+5

[ Show files inside Sketches

Preferences., Ctl-Comma () { Editor font size: 20
Advanced » your main code here, to run repeated Interface scale: & Automatic 100 %
Quit Ctrl+Q Theme: Light »
9 } Language: English ~  (Reload required)

10 Show verbose output during compile B upload
Compiler wamings None w

[ Verify code after upload
Auto save
[ Editor Quick Suggestions

Additional boards manager URY.s: hitps:/fespressif github.io/arduino-esp32/package_esp32_index json

\/

Type: https:/ / espressif.qithub.io/ arduino-espBZ/ package esp32 index.json
Refer to https://docs.espressif.com/projects/arduino-esp32/en/latest/installing.html



https://espressif.github.io/arduino-esp32/package_esp32_index.json
https://docs.espressif.com/projects/arduino-esp32/en/latest/installing.html

Install Arduino IDE (3

* Tools > Boards > Board Managers

B sketch_sep19a | Arduino IDE 2.2.1 - O >
File Edit Sketch Tocls Help

Archive Sketch

skefch_s¢ Manage Libraries.., Ctrl+5Shift+|
1 Serial Monitor Ctrl+Shift+M
2 Serial Plotter
3
4 Firmware Updater
5 Upload 551 Root Certificates
g Board: "ESP32C3 Dev Module" b Boards Manager.. Ctrl+5Shift+B
8 Pore COME! ' Arduino AVR Boards »
9 oot Board Infe Arduino ESP32 Boards > _
16 USE CDC On Boot: "Disabled” k * 2spll k
CPU Frequency: "160MHz (WiFi)" k espl2Bh k
Core Debug Level: "Mone® k
Erase All Flash Before Sketch Upload: "Disabled” »
Flash Frequency: "80MHz" b
Flash Mode: "DIO" b
Flash Size: "4ME (32Mb)" k




Install Arduino IDE (4)

sketch_sepl19a | Arduine IDE 2.2.1 —
File Edit Sketch Tecls Help

0 e @ 4 ESP32C3 Dev Module v
R

DOARDS MANAG

sketch_sep19a.ino

esp3Z] 1  wvoid setup() {
2 {/ put your setup code here, to r o
g Type: Al W ’ - r
3
: 4
Arduino ESP32 Boards by Arduino c
Boards included in this package: Arduino Nano ESP32 7 // put vour main code here. to run rep
More info N i . o
8
2013 w UPDATE g }
18

esp32 by Espressif Systems

2.0.11 installed
Boards included in this package: OLIMEX, ESP3]3-PoE-150, M35tack-

ATOMS3, Bee Motion Mini, SparkFun ESP32 MidroMod, Widora AIR, Install this one
LOLIN 53 Mini, Adafruit QT Py ESP32, BPI-Leaf-43, Deneyap Kart 1A v2...
Maore info

2011 w REMOVE




Install Arduino IDE

& sketch_feb24a | Arduine IDE 2.3.1

File Edit Sketch Tools

sketch_fe

W o0~ v B WM

=
[av]

Help
Auto Format
Archive Sketch
Manage Libraries...
Serial Monitar

Serial Plotter

Firmware Updater

Upload 551 Root Certificates

Board: "AirM2M_CORE_ESP32C3"
Port: "COM4"
Get Board Info

USE CDC On Boot: "Disabled”

CPU Frequency: "100MHz (WiFi)"

Core Debug Level: "None”

Erase All Flash Before Sketch Uplead: "Disabled”
Flash Freguency: "80MHz"

Partition Scheme: "Default 4ME with spiffs (1.2MB APP/1.5ME SPIFFS)"

Upload Speed: "921600"

Programmer

Burn Bootloader

i _

Ctrl+Shift+I
Ctrl+Shift+M

» Boards Manager..  Ctrl+5hift+B

Arduino AVRE Boards 2
® 2sp3l k
espd2bb b

* v ¥ ¥ w w v

WiFiduinoV/2
WiFiduino3253
IMBRIOS LOGSEMNS_V1P1

ProteCentral HealthyPi 4

ET-Board

Denky

uPesy ESP22 Wrover DevKit

uPesy ESP32 Wroom DevKit

KB32-FT

Deneyap Kart

Deneyap Kart 1A

Deneyap Kart TA v2

Deneyap Mini

Deneyap Mini v2

Deneyap Kart G

Trueverit ESP32 Universal loT Driver
Trueverit ESP32 Universal loT Driver MK I
ATMegaZero ESP32-52

Franzininho WiFi
Franzininho WiFi MSC
TAMC Termod 53
DPU ESP32

Sonoff DUALR3
Lion:Eit Dev Board

Miatchy

AirM2M_CORE_ESP32C3

KIAO_ESPFI2CS
XIAD_ESP3253

Connaxio's Espoir

CNRS AWZETH

Department of Alchemy MiniMain ESP32-52
Bee Data Logger

Dmm Mlmdimm T2

AirM2M_CORE_ESP32C3




Confirm Type of ESP32 C3 board
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For Board Without CH343 (1)

-.j.; Device Manager

File Action View Help

 Connect ESP32C3 boardto PC  ¢* @ l/Em =k X

w B | APTOP-AFEGYVOHA

through a USB Type C cable ot nd ot

| Biometric devices

* Run Device Manager to © siuetooth

® Cameras

determine port number = Computer

s Disk drives
L& Display adapters
i Firmware
iy Human Interface Devices
E= Keyboards
[ I Memory technology devices
@ Mice and other pointing devices
3 Monitors
Ij Metwork adapters
K7 Other devices
w ﬁ Ports (COM 8 LPT)
ﬁ Standard Senal over Bluetooth link (COME)

link (COPT)
ﬁ LUSE Serial Device (COM3I)
—

[} Processors
B9 Security devices

B Software components




For Board Without CH343 (2

°S

File Edit Sketch @ Tools

sketch_fe

W o0 ~1 O ;B ow R

=
@

et Port on Arduino, and enable CDC

&) sketch_feb24a | Arduine IDE 2.3.1

Help
Auto Format
Archive Sketch
Manage Libraries..
Serial Maonitor

Serial Plotter

Firmware Updater

Upload S5L Root Certificates

Board: "AirM2M_CORE_ESP32C3"
Port: *COM3"
Get Board Info

U5B CDC On Boot: "Enabled”

CPU Freguency: "160MHz (WiFi)"

Core Debug Level: "Mone®

Erase All Flash Before Sketch Upload: "Disabled”

Flash Frequency: "80MHz"

Partition Scheme: "Default 4MB with spiffs {1.2MB APP/1.5ME SPIFFS)"
Upload Speed: "921600"

Programmer

Burn Bootloader

() sketch_feb24a | Arduino IDE 2,31

File Edit Sketch Tools Help
Ctrl+T

Archive Sketch
Ctrl+Shift+
Ctrl+Shift+| sketch_fe Manage Libraries...
Ctrl+Shift+M

Serial Maonitor

=

Serial Plotter

Firmware Updater

Upload 55L Root Certificates

3 Board: "AirM2M_CORE_ESP32C3"
Port: "COM4"

Get Board Info

4 Serial ports

I v COM3 (Deneyap Kart G) |

» COM7
COoMa

USB COC On Boot: "Enabled”

CPU Frequency: "160MHz (WiFi)”

Care Debug Level: "None”

Erase All Flash Before Sketch Upload: "Disabled”
Flash Frequency: "80MHz"

W 00~ & bW M

4

w
=
©

4
Partition Scheme: "Default 4ME with spiffs {1.2MB APP/1.5ME SPIFFS)"
2
Upload Speed: "921600"
4
Programmer
b

Burn Bootloader

Ctrl+T

Ctrl+5Shift=I

Ctrl+Shift+M

Disabled

+ Enabled




For Board With CH343 Chip (1)

iy Device Manager

File Action View Help

* Connect ESP32C3 boardtoPC &2 @/ Hm[= Ex @

~v & LAPTOP-AFEGVOH4

through a USB Type C cable P e

| Biometric devices

* Run Device Manager to O Bluetooth

® Cameras

determine port number =

= Disk drives

& Display adapters

i Firmware

dr Hurman Interface Devices

= Keyboards

L I Memory technology devices

@ Mice and other pointing devices

E Monitors

Iij-‘ Metwork adapters

R Other devices

v & Ports (COM & LPT)
ﬁ Standard Senal over Bluetooth link (COME)

Standard Serial over Bluetooth link (COMT)
I ﬁ USE-Enhanced-5ERIAL CH343 (COME) I
¥ )
[J Processors

07 Security devices
!t Software components

B Saftware deviees




For Board With CH343 Chip (1

e Set Port on Arduino, and disable CDC

) sketch_feb25a | Arduine IDE 2.3.2

File Edit Sketch gy Help File Edit Sketch [BBEN Help

Archive Sketch

&) sketch_feb25a | Arduino IDE 2.3.2

BT Archive Sketch
sketch_fe Manage Libraries.., Ctrl+Shift+I sketch fe P O N Ctrl+Shift+]
Serial Monit Ctrl+Shift=M
o o erial Monitor Ctrl+5Shift+M
1 1 Serial Moni Ctrl+Shift+M
Serial Ploty
2 ke 2 Serial Plotter
Firmware Updater .
3 Firmware Updater
Upload SSL Root Certificates 3 _
oa ot Certificates
il Upload S5L Root Certificat
Board: "AirM2M_CORE_ESP32C3" b o )
oard: "Airl L 5
5 = i R i 5 Board: "AirM2M_CORE_ESP32C3" L
ort: * : =rial port
6 Port: "COME" L
Get Board Info " COMSB 6
7 S — Get Board Info
USE CDC On Boot: "Disabled” b 1 7
H COMB U5B CDC On Boot: "Disabled” + Disabled
8 CPU Frequency: "160MHz (WiFi)* b
8 CPU Freguency: "100MHz (WiF1)" 4 Enabled
9 Core Debug Level: "None® k 5 .
- . 3
10 Erase All Flash Before Sketch Upload: “Disabled” > 9 peddhecae tias . Ml
Flash Frequency: "S0MHz" . 10 Erase All Flash Before Sketch Upload: "Disabled” L4
g - : ' " Flash Frequency: "80MHZ" 4
Partition Scheme: "Default 4ME with spiffs (1.2MB APP/1.5MB SPIFFS) 4
Upload Speed: "921600" " Partition Scheme: "Default 4ME with spiffs (1.2MB APP/1.5MEB SPIFFS)" b
Upload Speed: "221600" k
Programmer k
Burn Bootloader Penepemmmer B
Burn Bootloader




CH343 Driver

* CH343 — a chip on ESP32-C3 development board

* For communication between host (Windows/MacQOS) and ESP32-C3
chip

* No need to install driver on Windows

 Need to install driver on some Mac
» Refer to https://github.com/WCHSoftGroup/ch34xser macos



https://github.com/WCHSoftGroup/ch34xser_macos

Compile and Upload “Blink” (1

B sketch_feb25b | Arduino IDE 2.3.2

File Edit Sketch Tools
MNew Sketch
New Cloud Sketch
Open...
Cpen Recent
Sketchbook
Examples
Close
Save

Save As...
Preferances...
Advanced

Quit

Help
Ctrl+MN

Alt+Ctrl+N

Ctrl+0

Ctrl+W

Ctrl+5

Ctrl+Shift+5

Ctrl+Comma

Cirl+Q

18

Built-in examples
01.Basicz
02.Digital

AnalogReadSerial

Eorobiimim oo

03.Analeg
04.Communication
05.Control
08.5ensors
07.Display

08.5trings

09.USB
10.5tarterkit_Basickit
11.ArduinolSP

Examples for AirM2M_CORE_ESP32C3
ArduinoOTA
BlustoothSerial
DMSServer
EEPROM

ESP Insights

ESP RainMaker
ESP32

ESP32 Async UDP
ESP32 BLE Arduino
ESPmMDNS
Ethernet

FFat

Firmata
HTTPClient
HTTPUpdate
HTTPUpdateServer
125

Keyboard

4
4
4
4
4
4
4

* w w w w ¥ ¥ w ¥ w ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

1
=
=
b |
11
e
(1]
1]
rt
[|}]

=

b

& Blink | Arduino IDE 2.3.2
File Edit Sketch Tools

Help

Blink.ino
e HUML L1Su £ oSp Luay
16 by Arturo Guadalupi
17 modified 8 Sep 2016
18 by Colby Newman
19
20 This exa
= variable LED_BUILTIN
22 https://
iz i Type: const uint8_t
i W Value = 12 (@xc)
] Passed as pin
26 void setup
27 // initi static const uint8_t LED_BUILTIN = 12 - ‘put.
28 pinMode (LED_BUILTIN, OUTPUT);
29 }
30
31 // the loop function
32 wvoid loop() {
33 digitalWrite(LED_BUILTIN, HIGH)
34 delay(1eee);
35 digitalWrite(LED_BUILTIN, LOW);
36 delay(1eee);
37 %}
38

runs over and over again forever

[11]

Ln 19, Col 1



Compile and Upload “Blink” (2)

& Blink | Arduinc IDE 2.3.2 - O X
File Edit Sketch Tools Help

Blink.ino

e !

16

17

18

19

20

21

22 N
23

24

25

26  void setup() {

27

28 pinMode (LED_BUILTIN, QUTPUT);

pl=} 1

COutput
Writing at ©&xeee3bbcc...

Writing at @x0004289f... (100 %)
Wrote 230304 bytes (129202 compressed) at ©x00010000 in 3.1 seconds (effective 603.1 kbit/s)...
Hash of data verified.

II||
[

Leaving...
Hard resetting via RTS pin...

Ln19,Col1 AirM2M_CORE ESP32C3onCOME8 (32 B




Compile and Upload “LittleFS Initialization”
(1)

* Download the zip file from https://www.designandmake.org/x/EFFvD

* Unzip and click on the ino file

s () » Users » mech » Downloads » imitiallittleFs v | D O Search initialLittleFS

~ & initialLittleFS | Arduine IDE 2.3.2 =

2 Mame Date modified Type Size

File Edit Sketch Tools Help

initialLittleF S.ino

1 #include "LittleFS.h"

4 void setup() {

5 // initialize digital pin LED_
6 pinMode (LED_BUILTIN, OUTPUT);
7 LittleFS.begin(true)ﬂ
8 X

11 wvoid loop() {

. digitalWrite(LED_BUILTIN, HIGH);

13 delay(1ee8);

14 digitalWrite(LED_BUILTIN, LOW); // turn the LED off by
15 delay(1@0@); // wait for a second
16 }


https://www.designandmake.org/x/EFFvD

Compile and Upload “LittleFS Initialization”

e Sketch > Include Library > Manage Libraries

& initialLittleFs | Arduine IDE 2.2.1 Manage Libraries... Ctrl+Shift+1 -

File Edit Sketch Tocls Help

Add ZIP Library...
Upload Ctrl+U Contributed libraries

ir Configure and Upload Adafruit CC5811 Library
Upload Using Programmer  Ctrl+Shift+U Adafruit MLX90614 Library
Export Compiled Binary Alt+Ctrl+5 Adafruit NeoPixe
Optimize for Debugging Adafruit PWM Servo Driver Library
Adafruit TC534725
Show Sketch Folder Alt+Ctr+K N
Arduinolson
Include Library r
feneE HhEy ArduinoOSC
Add File..
: ArduinoSTL
g ¥
a ArTypeTraits
10 BH1730FVI
11 vold ]_D:jp() { CircularBuffer
12 digitalWrite(LED BUIL  DHT sensor library
13 delay(1000); DHT sensor library for ESPx
14 digitalWrite(LED_BUIL  Dictionary
15 delay(1000); Embedded Template Library - Arduino
16 } ESP Async WebServer
17

ESP32C3_Servo

ESP8266 Web File Manager
ESP8266-Arduino-Lua
ESP8266MOTTClient
ESPAsyncTCP




Compile and Upload “LittleFS Initialization”

(3)

& initialLittleFS | Arduino IDE 2.3.2

File Edit Sketch Tools Help

J AirM2M_CORE 58FP32C3 ~

initialLittleFS.ino

oA Ey RS RACER

littlefs_esp32

Type: Al b
Topic:  All b

=

L

LittleFS_esp32 by lorol

LittleFs for esp32 based on esp_littlefs
IDF component, Use esp32 core-
provided LITTLEFS library instead of..
More info

106 w INSTALL

W 00~ O n»n B w M

BlynkESP32_BT_WF by Khoi
Hoang

Enable inclusion of both ESP32 Blynk
BT/BLE and WiFi libraries. Then select
one at reboot or run both. Eliminate...
More info

122 w INSTALL

=
o)

11

13
14
15
16
17

#include "LittleFS.t

void setup() {

\ pinMode (LED_BUILT

Enter “littlefs_esp32”

& initialLittleFS | Arduino IDE 2.3.2
File Edit Sketch Tools Help

- AirMZM_CORE_ESP32C3 - _

LIBRARY MANAGER
littlefs_esp32

Type: Al b

Topic: Al b

initialLittleF S.ino

LittleFS_esp32 by lorol
1.0.6 instalied

LittleFs for esp32 based on esp_littlefs

INE ~epneseent dles pend) cars

LittleFS.begin(trt

void loop() {
digitalWrite(LED_E
delay(1eee);
digitalWrite(LED_E
delay(1eee);

provided LITTLEFS library instead of...

More info

106 w REMOVE

BlynkESP32_BT_WF by Khoi
Hoang
Enable inclusion of both ESP32 Blynk

BT/BLE and WiFi libraries. Then select

More info

122 w INSTALL

BlynkEthernet_Manager by
Khoi Hoang

Simple Ethernet Manager for
MultiBlynk for Teensy, SAM C

1 #include "LittleFS.h"

2

3 : i .

4 void setup() {

: _ :

5 pinMode(LED_BUILTIN, OUTPUT);
7 LittleFS.begin(true);

8 }

9
1@

11 void loop() {
12 | digitalWrite(LED_BUILTIN, HIGH);
13 delay(1leee);
14 digitalWrite(LED_BUILTIN, LOW);

ar- AN S AAAAN

Output

Downloading LittleFS_esp32@1.8.6
LittleFS_esp32@l1.0.6
Installing LittleFS_esp32@1.8.6

Installed LittleFS_esp32@1.0.6




Compile and Upload “LittleFS Initialization”
(4)

* Compile and upload to check for correctness

* Note:

* This program is for initializing the LittleFS on ESP32C3, which is a file system
(FS) for storing data
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