Handson Technology

User Guide

ESP32 - WIFI & Bluetooth SoC Module

Created by Espressif Systems, ESP32 is a low-cost, low-power system on a chip (SoC) series with Wi-Fi & dual-mode
Bluetooth capabilities! At its heart, there's a dual-core or single-core Tensilica Xtensa LX6 microprocessor with a
clock rate of up to 240MHz. ESP32 is highly integrated with built-in antenna switches, RF balun, power amplifier,
low-noise receive amplifier, filters, and power management modules. Engineered for mobile devices, wearable
electronics, and loT applications, ESP32 achieves ultra-low power consumption through power saving features
including fine resolution clock gating, multiple power modes, and dynamic power scaling.

SKU: MDU1067
Brief Data:

e Main processor: Tensilica Xtensa 32-bit LX6.

e Wi-Fi: 802.11 b/g/n/e/i (802.11n @ 2.4 GHz up to 150 Mbit/s).
e Bluetooth: v4.2 BR/EDR and Bluetooth Low Energy (BLE).

e Performance: up to 600DMIPS.

e ROM: 448KB, for booting and core functions.

e SRAM: 520KiB, for data and instruction.
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http://handsontec.com/index.php/product/esp32-lua-nodemcu-wifibluetooth-module/
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Integrating ESP32 with Arduino IDE Environment :

The ESP32 is currently being integrated with the Arduino IDE just like it was done for the ESP8266. This
add-on for the Arduino IDE allows you to program the ESP32 using the Arduino IDE and its programming
language.

Let’s get started!

Installing Python 2.7.x

Having the latest Arduino IDE software installed from arduino.cc/en/Main/Software. Follow these next
instructions:

1) Go to Python website and download the 2.7.x version for Windows:

https://www.python.org/downloads

2) Open the file and follow the installation wizard
3) Choose the option “Install for all users”

& Python 2.7.12 (64-bit) Setup *®

Select whether to install Python 2.7.12
(64-bit) for all users of this computer.

(®) Instal for all users

() Install just for me (not avaiable on Windows Vista)

python
windows

Back Cancel

4) In Customize Python 2.7.X, you must enable the last option “Add python.exe to Path”

49 Python 2.7.12 (64-bit) Setup X

Customize Python 2.7.12 (64-bit)
Select the way you want features to be installed.
Cick on the kons in the tree below to change the

way features wil be nstalled.

Register Extensions -~
&3] Td/Tk
~ | Documentation
2 ~| Utiity Scripts
~{ PP
~| Test sute

J=M] Add python.exe to Path o
= Will be installed on local hard drive

Prepend C:\I &38 Entire feature will be installed on local hard drive
variable. Thi

h command pr X Entire feature will be unavailable
python
for This feature requires 0KB on your hard drive.
windows
Disk Usage Advanced < Back Cancel
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https://www.python.org/downloads

Installing Git

Having Git is optional, but it’s easier to download an prepare everything through Git’s Bash. Follow these

next steps:

1) Download and install Git and Git GUI from git-scm.com (it may take a while depending on your

systems and network speed...)
2) Launch Git GUI and select the Clone Existing Repository option:

& Git Gui - ]

Repository  Help

Create Mew Repository
I Clene Existing Repositony I

Open Existing Repository \

Quit

3) Then, select the source and destination:

e Source Location: https://github.com/espressif/arduino-esp32.git

o Target Directory: Your_Arduino_IDE_Folder_Path/hardware/espressif/esp32 (in author’s case,
it looks like: C:/Users/ruisantos/Documents/Programs/arduino/hardware/espressif/esp32)

e Press the “Clone” button

& GitGui - O X
Repository Help
Clone Existing Repository
Source Locationz;https://github.com/espress‘rf/arduino-espSZ.git Browse
Target Directory:| C:/Users/ruisantos/Documents/Programs/arduino-1.6.13/hardware/espressif/ esp32] ] Browse
Clone Type: Standard (Fast, Semi-Redundant, Hardlinks)
Full Copy (Slower, Redundant Backup)
Shared (Fastest, Not Recommended, No Backup)
{4 Recursively clone submodules too

4) Open the folder: Your_Arduino_IDE_Folder_Path/hardware/espressif/esp32/tools
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https://git-scm.com/download/win

ThisPC > Documents > Programs »

arduino-1.6.13 » hardware > espressif > esp32 > tools

Name - Date medified Type Size
5 dist 18/04/2017 17:05 File folder
partitions 18/04/2017 17:05 File folder
o sdk 18/04/201717:05  File folder
[P build.py 18/04/2017 17:05 Python File 5KB
+  [Z] common.sh 18/04/2017 17:05 Shell Script 3K8B
+ A espota.exe 18/04/2017 17:05 Application 3936KB
* . espota.py 18/04/20 5 Python File 10K8
2 ~ esptool.py 18/04/2017 17:05 Python File 104K8B
2 - A gen_esp32part.exe 18/04/2017 17:05 Application 3260 KB
~ gen_esp32part.py 18/04/2017 17:05 Python File 13 KB
. 18/04/201717:05  Application s00ks |
J0K o020 7 70D Pynon Tie SRE
4 ™ platformio-build.py 18/04/2017 17:05 Python File 7KB

5) Open the “get.exe” file and wait for it to download/prepare the files

The above installation may take a while to complete depending on your computer

speed...

Testing the Installation

Plug your ESP32 dev board to your computer.

1) Open Arduino IDE

systems and network

2) Select your board in Tools > Board menu (in author’s case it’s the ESP32 Dev Module)

@ sketch_dec16a | Arduine 1.6.11

File Edt Sketch Tools Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Senal Monitor

Senial Plotter

sketch_dect6;

id set
// put
WiFi101 Fmware Updater
} Board: “ESP32 Dev Module™
Flash Frequency: “80MHz*
Upload Speed: "921600"
Port: "COMA"
Get Board Info

Programmer: “AVRISP mkll®
} Burn Bootloader

Cerle T

Ctrl+Shift« M
Ctels Shaft+ L

tOo run once:

3 A
Arduino Fio
Arduino BT
3 LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mani
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma
R ddice
[® €932 DevModule
33 cas -
Nano32
WEMOS Lolin32
ESPea32
Noduino Quantum
Noded2s
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3) Select the COM port

4) Open one of these examples under File > Examples > WiFi (ESP32) > WiFi Scan

D thetch_deciba | Arduine 1.6.11

File Edit Sketch Tools Help

MNew

Open...
Open Recent
Sketchbook
Examples
Close

Save

Seve As.

Page Setup
Print

Preferences

Quat

CirdeN
Q-0

Crle W
CtrleS

CtrleShifteS

Ctri+Shift+ P

CirdeP

Ctrl+ Comma

CrleQ

Blynk

Bndge
DallasTermperature
Ethernet
FastlED
Fumata
InterruptChain
Rremote
LiquadCrystal
NewRemoteSwitch
OneWire
rc_switch
RemocteSensor
RemnoteSuntch
20
SFE_BMP13)
Qepper
Temboo

™

Time

Ugghb

WiF

Exarmples from

Adafruit BMPOES Library
Adafrut DHT Unifsed
Adafrunt S
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repeatec

WiFChent
Wik ChentBasic
WiFClentEvents
WiFdMults
WiFiScan

5) To make your ESP32 go into downloading/uploading mode: hold the BOOT button and press the
EN button to reboot your ESP32
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button.

Hold Down BOOT

...and press EN
button to enter
download mode

6) Press the Upload button in the Arduino IDE and wait a few seconds while the code compiles and
uploads to your board. If everything is correct this what you should see:
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ESPIT Do Madule, BOMHEZ 921000 #n COW

7) Open the Arduino IDE serial monitor at a baud rate of 115200 to see the WiFi networks available
near your ESP32:

& coms =NREa X
Send

»

scan start

scan done

2 networks found
1l: Eng (—-66)*

2: abn@lz_7 (-8&)*

m

scan start

scan done

2 networks found
l: Eng (—-68)*

2: abn@l2 7 (-86)*

-

Molineending - | 115200 baud «

This is a very basic tutorial that illustrates how to prepare your Arduino IDE for the ESP32 on a Windows
PC.
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Simple Program to Run in Arduino IDE:

In this example, you’re going to connect an LED and a pushbutton to the ESP32. The code is very simple
when you hold the pushbutton down it turns the LED on and when you release it turns the LED off.

Assemble all the parts as in the schematics below:
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Copy the following code to your Arduino IDE and upload it to your ESP32 Dev Module.

/*
* Handson Technology www.handsontec.com

* Ardino IDE Example: Arduino button with LED
*/

// constants won't change. They're used here to

// set pin numbers:

const int buttonPin = 4; // the number of the pushbutton pin
const int ledPin = 16; // the number of the LED pin

// variables will change:
int buttonState = 0; // variable for reading the pushbutton status

void setup() {
// initialize the LED pin as an output:
pinMode (ledPin, OUTPUT) ;
// initialize the pushbutton pin as an input:
pinMode (buttonPin, INPUT) ;

}

void loop () {
// read the state of the pushbutton value:
buttonState = digitalRead(buttonPin);

// check if the pushbutton is pressed.
// 1f it 1is, the buttonState is HIGH:
if (buttonState == HIGH) {

// turn LED on:
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digitalWrite(ledPin, HIGH);
} else {
// turn LED off:
digitalWrite(ledPin, LOW) ;
}
}

Refer to previous section on how to put the ESP32 into downloading/uploading mode. Once success upload
the sketch, pressing the pushbutton will turn on the LED, releasing the pushbutton will turn off the LED.

Web Resources:

e http://esp32.net/

e https://www.elektormagazine.com/news/my-journey-into-the-cloud-21-the-esp32-
shows-signs-of-life

e https://www.elektormagazine.com/search?query=my+journey&page=1

e http://esp-idf.readthedocs.io/en/latest/get-started/index.html

Learning Resource:

e Korban’s Book on ESP32.
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http://esp32.net/
https://www.elektormagazine.com/news/my-journey-into-the-cloud-21-the-esp32-shows-signs-of-life
https://www.elektormagazine.com/news/my-journey-into-the-cloud-21-the-esp32-shows-signs-of-life
https://www.elektormagazine.com/search?query=my+journey&page=1
http://esp-idf.readthedocs.io/en/latest/get-started/index.html
https://handsontec.com/pdf_learn/kolban-ESP32.pdf

Handsontec....

We have the parts for your ideas

HandsOn Technology provides a multimedia and interactive platform for
everyone interested in electronics. From beginner to diehard, from student
to lecturer. Information, education, inspiration and entertainment. Analog
and digital, practical and theoretical; software and hardware.

HT

” HandsOn Technology support Open Source Hardware (OSHW) Development
Platform.

ogen source
ardware

Learn : Design : Share

handsontec.com
[=] &5 [m]

[=]
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The Face behind our product quality...

In a world of constant change and continuous technological development, a new or replacement

product is never far away — and they all need to be tested.

Many vendors simply import and sell wihtout checks and this cannot be the ultimate interests of
anyone, particularly the customer. Every part sell on Handsotec is fully tested. So when buying from
Handsontec products range, you can be confident you’re getting outstanding quality and value.

We keep adding the new parts so that you can get rolling on your next project.

www.handsontec.com
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