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D Developer Conference DevCon24

https://devcon.espressif.com/

https://www.youtube.com/@EspressifSystems



https://devcon.espressif.com/

https://developer.espressif.com/

Espressif Developer Portal

The developer resources in just one place!

XOoOmo

We are thrilled to have you join our community of innovators and creators in the exciting
world of Espressif products! Whether you're a seasoned developer or just starting your
journey, this portal is your go-to destination far a treasure trove of information, tutorials,

and resources centered around our cutting-edge technologies.

Join us on this exciting journey of exploration, innovation, and collaboration. The Espressif
Developer Portal is not just a platform; it's a community-driven space where ideas flourish

and projects come to life.
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essif’s Series of SoCs 7777

Eee ESP ESP32 ESP32 | | ESP32 " ESP32
Tensilica® Xtensa® Xtensa® Xtensa® = RISC-V RISC-V
L R R 4 . 4 R R .
AR AR AR AR AR AR AR AR AR
comectiviy @ B 0B R L L BB B8V © 6 3
2 x HP Core 2 x HP Gore FgE g 1 x HP Core 1 x HP Core
@240MHz @240MHz
@400MHz @240MHz @160MHz
CPU 1 x Core + 1 x Core + . 1 x Core 1 x Core . . 1 x Core 1 x Core 2 X Core
@160MHz 1 x ULP @240MHz 1 x ULP @120MHz @160MHz @160MHz @96MHz @96MHz
Core Core 1 x LP Core 1 XxLP Core 1 xLP Core
@8MHz @17 .5MHz @40MHz @40MHz @20MHz
RAM 160KB 520KB 320KB 512KB /68KB 272KB 400KB 384KB 512KB 320KB 320KB 320KB
Optional
PSRAM No Yes Yes Yes Yes No No Yes No Yes No Yes
GPIO 17 34 43 45 55 14 22 or 16 29 30 or 22 22 or 18 19 32
MP Sample in Sample in Sample in Sample in
Status— \RND) MP pil MP Q3 2024 MP bl Q3 2024 pil Q3 2024 Sl Q4 2024
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RIS 774 ESP32-P4

Aceleracao de IA, Memodria de alta velocidade, Capacidades avancadas de processamento de imagem e voz ESP32-P4

CPU & Memoria

e 32-bit RISC-V dual-core
400MHz no HP core
e 32-bit RISC-V single-core
40MHz no LP core
e 768KB KB SRAM (16 e 32MB PSRAM)

Capacidades IHM

e MIPI-CSI com ISP (Image Signal Processing)
e MIPI-DSI - 1080P
e Touch Capacitivo

e H.264 Encoding - 1080P@30fps
e Pixel Processing Accelerator (ppa)

Best-in-class Security

Perifericos
e Aceleradores Criptograficos e USB 2.0 High Speed
e Secure Boot, Flash Encryption e Ethernet
e Protecao de Private Key e SP]
e Controle de Acesso e SDIO 3.0

e UART
e |2C, I12S




Ecossistema de
Desenvolvedores



i Espressif loT Development Framework ESP-IDF

Solucoes
O ESP-IDF integra componentes de software, incluindo RTOS, drivers de
periféricos, pilhas de rede, protocolos, etc., e mais de 400 exemplos,
oferecendo a maioria dos blocos de construcao necessarios para uma

aplicacao tipica.

Recursos

r </> = 1
/ / % o - Frameworks ESP-IDF Componentes
. 5 s FreeRTOS
_ , NCiul ocumentacao
Open-source Estavel Pilhas! e Exemplos
Ele pode ser usado para desenvolver dispositivos baseados nas Ferramentas Bibliotecas

series de SoCs ESP32, ESP32-S, ESP32-C, ESP32-H ¢ ESP32-P.

https:/github.com/espressif/esp-idf
https:/developer.espressif.com/workshops/esp-idf-with-esp32-cé6/



https://github.com/espressif/esp-idf

B ESP Registry & Component Manager

IE:IS";I.:B?: ?::1:3%):1‘:2:‘59 No ESP Registry, vocé pode encontrar mais de
ESP@.egistry 466 componentes (e crescendo), incluindo:

Kickstart your nextIcT Project with the cpen-scurce compaonents, you ® 3 S P ( Pa COteS d e S U p O rte a P adCa S)

can alsc easily Integrate the ccmporents 1nto yeur existing IDF projec:s.
e Bibliotecas

Search components n .
o Drivers

Browse components ® S e n S O r‘e S
ALL Board Supoort Backayes D
Compaticle with ESP-DF: va.d v4.z Vol vl . rOtO CO | O S
Cy target: ESP3Z E3PZ2-C2 ESP32-C3 ESPZ2-C6 ES=32-Hz ESPZ2-52 ESP32-533 : :
’ | ‘ | e Novas funcionalidades

Featured ® ﬂtegragéO COm a NUVem

N
espressif/mdns 1.2.1 lvgl/ivgl 8.3.10 espressif/esp-modbus 1.0.12 joltwallet/flittlefs 1.10.0 E Voce pOd e:
up'oadsd 4 weeks 2go uploaded 1 wezk age uploaded 6 days ago uplcaded 2 days ago
mCNS LVGL - Light and Versatile Graphics ESP-MCDBUS is the official LittleFS is a smal' “a'l-safe ® Ad | C | O n a r' CO m p O n e n teS a O S e U p rOJ etO
Library Modbus library for Espressif SoCs. filesystem for micre-controllers.

facilmente
espressiffopenai 0.1.2 espressiffarduino-esp32 2.0.14 wolfssljwolfss| 5.6.0-stable slint/slint 1.2.2 ® G e re N C | a f a \/e rSé O d O S CO M p O N e N te S

up'oadad 7 month ago uploaded 1 day ago uploaded 2 months ago uplcaded 3 days ago

OpenAl library compatible with Arduino core for ESP32, ESP32-5 welfSSL Embedded SSLITLS Slint — Geclarative GUI toolkit ® C r ar e compa rﬁ | h ar seus p ré D rl 0S componen tes

ESP-ICF anc ESP32-C series of ScCs Library

https:/components.espressif.com/



B Espressif IDE

(@) Q@ = workspace - blink/main/blink_example_main.c - Espressif-IDE
4 | O O Run v || [€] blink v on: | & esp32cé v v ! B: e
@'CL"C'G'*;'O'Q'L’Q':Q‘D é ﬂg{}lvélv <;Jv z Q g,’ @w
(7 ProjectExplor X = [0 g ESP-IDF Manager C blink_example_main.c X = B |®lprro FlTas BElco X [[]Pro Mrer = 0O 5&
e S e ) - if IDE ¢ um pacote b
J %\) U ’ =8 wma « J L -
o g3§blink 57 ESP_ERROR_CHECK(led_strip_new_rmt_device(&strip_config, ¢ Espressif IDF Tools Console ?;| S p reSSI e U p a CO e a S e a C O n O

> -;‘;,’Binaries 58 #elif CONFIG_BLINK_LED_STRIP_BACKEND_SPI Executing /Users/pedrominatel/.espressif/|

> Bmeries o it = Gptaansr o = ¢ o “  Eclipse que oferece aos desenvolvedores um

> (= build 61 . flags.with_dma = true, esp32c3

e e | © | E4P_ERROR CHECK(led_strip_new_spi_device(sstrip_config, ¢ | SS3253 ambiente de desenvolvimento facil de usar

64 #Helse

i esp32cbh
ﬁ C?akeL'Sts'tXt 65 #error "unsupported LED strip backend" esg32h2 . ~
idf_component.yml 66 #endif p p | (; | T b d | | | ES PB 2
= Kconfig.projbuild 67 /* Set all LED off to clear all pixels x/ a ra a | Ca O e S O a S ea a S e °
> (2 managed_component 28 led_strip_clear(led_strip); Executing /Users/pedrominatel/.espressif/|
A CMakeLists.txt 73 ¥ Tools Activated
: dependencies.lock 71 #elif CONFIG_BLINK_LED_GPIO , . .
st | Compativel com Windows, L macOS
= README.md 73 static void blink_led(void) O pa Ve CO m | n OWS, | n UX e a C .
» sdkconfig ;‘51 { . : GPIC . 1 f o 16l - —
. ) /* Set the GPl0O Llevel according to the state (LOW or HIG |
i sckconfig.cefaults 76 gpio_set_level(BLINK_GPIO, s_led_state); ® G crencla d oI o S P' | D I:
» sdkconfig.defaults.es 77 }
» sdkconfig.defaults.es 78

4 sdkconfig.defaults.es 79 static void configure_led(void) ® D e p U ra Qé O (C e b U g CO m O p e n O C D)

« sdkconfig.defaults.es 80 {

2 sdkconfig.defaults.es 81 ESP_LOGI(TAG, "Example configured to blink GPIO LED!"); . . ~
. ‘ ‘ 82 gpio_reset_pin(BLINK_GPIO); I: I ' I t t d ( P tl N \/S)
» sdkconfig.defaults.es 83 /* Set the GPIO as a push/pull output */ - ® e rra e n a S | n e ra a S a r OeS e
» sdkconfig.defaults es 84 gpio_set _direction(BLINK_GPIO, GPIO_MODE_OUTPUT); -

L blink2 gg } -

E certificate-bundle-tis 87 #else o

T ! O SEE———
Writable Insert 1:1:0 (7]

https:/github.com/espressif/idf-eclipse-plugin
https:/developer.espressif.com/workshops/espressif-ide/



https://github.com/espressif/idf-eclipse-plugin

O ESP-ADF oferece suporte ao
desenvolvimento de aplicacoes de audio
para 0s SoCs da Espressif Systems:

e SUporte a codecs

e Protocolos

e Streaming de audio

e Media HAL
e SUPOTIte a periréricos

E vocé pode realizar:

e Processamento de audio

e Playvers de audio

e Gravacao de audio

e Assistente de voz

e Reconhecimento de fala/voz
o {C.

https:/github.com/espressif/esp-adf

Released Features

Next Release Features

[ Features On Request*

Cross-
platform Interfaces

MicroPython

Player
Recorder

Arduino

ASR _ ) Cloud Services
Peripheral Services
LAGIEE DuerOS | DuHome
Wake word : : Input-Key- Display- - .- . .,
e WiFi-Service Service Service . . .
| Amazon | | XiacAi | SoundAl | Turing

bk Bluetooth Batt  ( : : : : 1
command - uetooth- autery-
recognition 2P L Service Service Google | |AliGenie | Tencent JD

ESP Audio Development Framework (ADF)

: ‘ Playlist
ESP Audio Interf .
=5F Dispateher (Sir:pli'fti:ednAPI;‘ce ' Sicta ey e ESP Peripherals | 40 Boards
ESP Dispatcher Recorder
ESP Actions
Audio Pipeline
LED Bar
Protocols Audio Streams | Codecs ADC Button Media HAL
. Bluetooth LE ESB388, ES8374,
ESP RTC (I12S, FatFS, HTTP, HLS, Audio Codec | Image Codec ESP Muxer Touch (ZL38063. ES8311,
RTMP SPIFFS, Tone, TCP, MP3 H264 MP4 SD Card ES7243, ES7148
RTSP TTS, EmbedFlash, AAC FLV Wi-Fi TAS5805M)
DLNA ) JPEG Button
[ ESP-IDF

o

* For details, please contact our sales person.




ESP32-S3 para Speech Recognition
WakeNet + MultiNet +

ESP32-S3
Suporta reconhecimento de fala
; offline com um unico chip.

WakeNet

Wake Word Engine configuravel.

oooooo
oooooo
oooooo

avback MultiNet
Reference Engine de reconhecimento de comandos

com suporte de até 200 comandos offline.

Filtered Audio ) :
Stream Algoritmos de Audio

Acoustic Echo Cancellation, Blind Source Detection, Noise Reduction
para fornecer alto desempenho, mesmo em ambientes ruidosos.

. https://qgithub.com/espressif/esp-sr
. https://www.espressif.com/en/solutions/audio-solutions/esp-afe



http://github.com/espressif/esp-sr
https://www.espressif.com/en/solutions/audio-solutions/esp-afe

@ HICHITLCLE /74 FSP-Skainet

O ESP-Skainet ¢ o assistente de voz offline da Espressif. Ele possui comandos de palavra de ativacao (wake-up word)
e um mecanismo de reconhecimento de fala totalmente offline. O ESP-Skainet é faciimente personalizavel para suportar
\/ até 5 comandos de palavra de ativacao, utilizando um framework de desenvolvimento de |IA e com zero atraso na

™~ transmissao de rede.

'3} Core function parameters

e Engine de wake-up word otimizado, utilizando aproximadamente 15~24KB de RAM interna e 9~30% de carga da CPU.

e Melhore o reconhecimento de comandos de voz com nossos algoritmos de front-end acusticos, alcangando reconhecimento de fala com alta
Orecisao.

¢ |deal para aparelhos de casa e escritorio inteligentes, permitindo controle sem o0 uso das maos e adicionando uma nova camada de interacao
com O produto.

Voice Audio . Output
Input Front End Processing

Soeech Commeancs

Wake Worz Lngine Reoogrilion

Speech Syntnesis

MutiMe: CN

Ve £

©
tn
Swereo
- ! 4
TTS CN -O-
Light
A

ir-
cenditioning

ESP-IDF

https:/github.com/espressif/esp-skainet



ESP-WHO

I_Q—I
R
ESP-WHO

Framework de desenvolvimento de deteccao e
reconhecimento facial baseado no ESP32-S3.

Seguranga — Baixo-custo
$ “o
Memoria local
Alta Performance Funcionalidades
10 frames por segundo Deteccao de objetos

Rastreamento de objetos
Reconhecimento de gestos

GitHub: https://qgithub.com/espressif/esp-who



https://github.com/espressif/esp-who
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Board Support Packages (BSP) para placas
de desenvolvimento usando SoCs da
Espressif, escritos em C:

e Exemplos variados N\ , Blouse

e Disponivel como componente pya Y /‘\ o ¥
e Drivers Incluidos ad | Bas.'c s
e Suporte a LCD e touch (oind o\ =

e Diversos exemplos

E vocé pode:

e Simplificar seu desenvolvimento
e ADstrair seu hardware

e Criar novos projetos facilmente

https:/github.com/espressif/esp-bsp



Device control Other functions

Protocolo de comunicacao Wi-Fi sem ST
conexao gue permite a troca de dados de ey
maneira eficiente entre dispositivos usando T o
SoCs ESP32.
Good compatibility e
Principais caracteristicas: Support for long-range
e Sem conexao g"
e Baixo consumo de energia utelsicontalmodes
e Mensagens com baixa laténcia
e Seguranca com CCMP (WPA2)
E vocé pode utilizar em:
e Ldmpadas inteligentes
e Controle remoto O . oW
e SENSOres T _] <
Responder Initiator

https:/github.com/espressif/esp-now



¢ ESP-NOW

Diferente dos protocolos Wi-Fi
‘radicionais, as cinco camadas superiores

do modelo OSI sao simplificadas em uma
Unica camada no ESP-NOW.

— |

SSO significa que 0s dados nao precisam
nassar pelas camadas de rede, transporte,
sessao, apresentacao e aplicacao, o que
reduz a laténcia causada por perda de
pacotes em redes congestionadas e resulta
em um tempo de resposta mais rapido.

https:/github.com/espressif/esp-now

' “
f

~

O3Sl Model

Application layer (FTP, HTTP, SMTP, DNS)

Presentation layer (ASCIl, EBCDIC)

Session layer (RPC. ASP)

Transport layer (TCP. UDP)

Network layer (IP. ICMP. RIP)

Data link layer (SLIP. PPP. MTU)

Physical layer (802.11b/g/n)

Device
control

ESP-NOW Model

Distribution  Firmware Device
network upgrade  debugging

Data link layer (SLIP, PPP. MTU)

Production
test

Physical layer (802.11b/g/n)



O ESP RainMaker ¢ uma solucao A
completa e leve que possibilita a Im

em nuvem privada, oferecendo:

o Facl
°SeglL

e5SCa

o Custo-e

idade de manutencao

ranca aprimorada

abl

idade

‘etividade

e Alta versatilidade
e mplantacao privada
e Gratis para até 20 dispositivos

E vocé pode utilizar para:
e Dispositivos lol inteligentes

e Apare
e S5eNso

hos inteligentes
es

e Atualizacoes OTA (Over-The-Air)
https:/rainmaker.espressif.com/

https://developer.espressif.com/workshops/iot-introduction-with-rainmaker/

<

o e
nlantacao
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Smart loT
Devices

API Layer

Voice Assistants Admin Dashboard

' Google Play
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Mobile Apps

External
Applications

— --A
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Mcmagement

Switch_ch1 Switch_ch2

-



https://rainmaker.espressif.com/

O ESP Insights ¢ uma ferramenta desenvolvida
pela Espressif para monitoramento remoto de
dispositivos ESP, permitindo que desenvolvedores

identifiquem e

resolvam problemas de maneira

mals rapida e eficiente.

e Registre metricas personalizadas
e Acompanhe metricas dos dispositivos

e Stack back-traces

e Dumps de registro

e Back-traces de falhas

e Integrado com o ESP RainMaker

E vocé pode:

e Monitorar seu dispositivo remotamente

e Obter os logs do c
e ENcontrar e corrig

ISpOSITIVO
r problemas com facilidade

https:/insights.espressif.com/
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B Arduino Core for ESP32

O Arduino Core para ESP32 ¢ uma implementacao do ambiente de desenvolvimento
Arduino para os SoCs ESP32 da Espressif. Ele permite que desenvolvedores programem
placas ESP32 usando a IDE Arduino, aproveitando a simplicidade e familiaridade do
ecossistema Arduino, enquanto utilizam as funcionalidades poderosas do ESP32.

Atualmente suporta (v3.0.5): ® GetChipID | Arduino IDE 2.3.2
«ESP32

e ESP32-52/S3 Seonpne

o ESP32-C3/C6

o - SP32-H2

A versao 3.1.0 esta como release candidate.
Suporte para ZigBee.

chipld = 0;

setup() {
Serial.begin(115200);

}

loop() {



Hands-on!



Hands-on com o ESP32

e Componente com o ESP Registry e ESP32-Cé

o LED enderecavel e sensores

o FSP-NOW

e Espressif IDE com o ESP32-C3

e Blink/Pisca LED

e ESP RainMaker com o ESP32-C3



Referencias do Hands-on

ESP32-C3-DevKit-RUST-1 https:/github.com/esp-rs/esp-rust-board/tree/v1.2

ESP32-Cé https:/docs.espressif.com/projects/esp-dev-kits/en/latest/esp32céd/esp32-coH-devkite-1/index.html

ESP32-S3 USB Bridge https:/docs.espressif.com/projects/esp-dev-kits/en/latest/esp32s3/esp32-s3-usb-bridge/index.html
ESP32-53 Korvo-2 https:/docs.espressif.com/projects/esp-adf/en/latest/design-guide/dev-boards/user-guide-esp32-s3-korvo-2.html|

ESP Registry: https:/components.espressif.com/

Nttps:/components.espressif.com/components/espressif/led_strip/versions/2.5.5

Nttps:/components.espressif.com/components/espressif/ds18b20/versions/0.1.1

Nttps:/components.espressif.com/components/pedrominatel/t2602/versions/0.0.1

https:/www.amphenol-sensors.com/hubfs/Documents/AAS-920-638F-Telaire-19602-060316-web.pdf

Nttps:/components.espressif.com/components/espressif/esp-now/versions/2.5.2

Nttps:/github.com/espressif/esp-now/blob/master/User_Guide.md

Nttps:/docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api-reference/network/esp_now.html

nttps:/developer.espressif.com/workshops/espressif-ide/

nttps:/developer.espressif.com/workshops/esp-idf-with-esp32-c6/

Nttps:/github.com/espressif/esp-rainmaker

Nttps:/play.google.com/store/apps/details?id=com.espressif.rainmaker

Nttps:/apps.apple.com/us/app/esp-rainmaker/id149 /7491540

Nttps:/rainmaker.espressif.com/

Nttps:/dashboard.rainmaker.espressif.com/home/nodes



https://github.com/esp-rs/esp-rust-board/tree/v1.2
https://docs.espressif.com/projects/esp-dev-kits/en/latest/esp32c6/esp32-c6-devkitc-1/index.html
https://docs.espressif.com/projects/esp-dev-kits/en/latest/esp32s3/esp32-s3-usb-bridge/index.html
https://docs.espressif.com/projects/esp-adf/en/latest/design-guide/dev-boards/user-guide-esp32-s3-korvo-2.html
https://components.espressif.com/
https://components.espressif.com/components/espressif/led_strip/versions/2.5.5
https://components.espressif.com/components/espressif/ds18b20/versions/0.1.1
https://components.espressif.com/components/pedrominatel/t9602/versions/0.0.1
https://www.amphenol-sensors.com/hubfs/Documents/AAS-920-638F-Telaire-T9602-060316-web.pdf
https://components.espressif.com/components/espressif/esp-now/versions/2.5.2
https://github.com/espressif/esp-now/blob/master/User_Guide.md
https://docs.espressif.com/projects/esp-idf/en/latest/esp32c3/api-reference/network/esp_now.html
https://developer.espressif.com/workshops/espressif-ide/
https://developer.espressif.com/workshops/esp-idf-with-esp32-c6/
https://github.com/espressif/esp-rainmaker
https://play.google.com/store/apps/details?id=com.espressif.rainmaker
https://apps.apple.com/us/app/esp-rainmaker/id1497491540
https://rainmaker.espressif.com/
https://dashboard.rainmaker.espressif.com/home/nodes
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