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乐鑫 AIoT 系列芯片

https://products.espressif.com/#/product-comparison

https://products.espressif.com/
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ESP32-S3 /0%&

()*+,

ü GPIO  * 45

ü SPI  * 4

ü UART  * 3

ü I2C * 2

ü I2S * 2

ü LEDC/PWM * 8

ü RMT * 1 (-*&.//01

ü MCPWM * 2234561

ü USB_OTG * 12USB 74/+81

ü SDIO * 12SD 91

ü TWAI * 1 (:; CAN <=)

>=?@,

ü Wi-Fi: IEEE 802.11 b/g/n-
compliant

ü Bluetooth LE,Bluetooth 5, 
mesh

!A*+,

ü 12bit ADC * 20 channels

ü Temperature sensor * 1

ü Touch sensor2BC1* 14

DEFG,

ü Hash, RSA, AES …



ESP32-S3 /0 Tips

1. !"#$%&'()*+,-./

2. 01./23456789:67;GPIO 0,3,45,46, 19,20, 26-32..<

3. $%=> LL?HAL?)@ABC DriverDEFGHIJKLMNOP

4. ESP32S3 QRSTUDVRWXYZD*[(\]^_U`abcd

5. NOR Flash Mefgh#iDjk 4 l8 8 l SPI mnDjoQ 4MBD8MBD16MB

6. _- 512KB RAMD(pq PSRAM rs_MDt Flash u\vRw SPI xlDjoQ 2MB, 4MBD8MB

7. CPU yz(,-D{| 160MHzD(}~v 240MHz;ESP32S3_DEFAULT_CPU_FREQ_MHZ<

8. ESP32S3 ��"��6���D(R�,-"����;timer?IO?��?uart�<

https://docs.espressif.com/projects/esp-idf/en/v4.4.1/esp32s3/api-reference/peripherals/gpio.html
https://docs.espressif.com/projects/esp-idf/en/v4.4.1/esp32s3/api-reference/peripherals/index.html
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ESP-IDF 概述

Development of applications for ESP32

ESP-IDF (Espressif IoT Development Framework) 
������������EF�DI�������?

 ¡fg?¢£h¤2�¥¦§

• Toolchain to compile code for ESP32
• Build tools - CMake and Ninja to build a full Application 

for ESP32
• ESP-IDF that essentially contains API (software libraries 

and source code) for ESP32 and scripts to operate the 
Toolchain

• Text editor to write programs (Projects) in C



ESP-IDF ,&89

Github: Espressif Systems (https://github.com/espressif)

Gitee:HI%J (https://gitee.com/EspressifSystems)

ESP-IDF �� Apache License 2.0E�¨©ª

jkE�«¬EF¨D}®(¯°±²H³�

«¬´µ§

1. ¶·¸���()¹�Dº�}@��JE

���D»¼½¾¿À

2. ¶·¸���()E�DÁ�ÂÃE�Ä½

»Q·Å���¢¬Æq¶·Ç½

3. ÈÉÊËhÌÍÎ(D()ÏÐ��

https://github.com/espressif
https://gitee.com/EspressifSystems


ESP-IDF :;+0

https://www.espressif.com/zh-hans/products/sdks/esp-idf

https://www.espressif.com/zh-hans/products/sdks/esp-idf


ESP-IDF !"<=

!"#$%https://github.com/espressif/esp-idf

componentsª)Ñ¬�Ò�}®������

examplesª ¡fgD=Ó$% ¡�
docsªESP-IDF¢£

\lÊÔ https://docs.espressif.com/projects/esp-idf

toolsª/Ô¤2D=Ó idf.pyDkconfig�

makeª{|SÕÖ×D=Ó project.mk �



RTOS >?
• ��Q FreeRTOSEFJ"U��D(\ ESP32-S3 
TU��`Ø�

• "*[?ÙÚ�cd?�Z�ÛÜcd

• ÝÞ?&'ß?à¬Ñ�áABj&âã

&'%https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/system/freertos.html



Wi-Fi / @ABC
• ��aäWi-Fi ¨©åD�� STA?SoftAP

• ��aä Mesh Ñ�?ESP-NOW ¨©

• EæçCnèD���éêF 802.11 çC=D
��êF CSI &ë

• ��"�Wi-Fi ,�ì�;BLE, SoftAP, DPP, 
Console<

• ��"�Wi-Fi �6���



通信协议相关组件
• ESP-IDF íì��#î��ï¨©å

• TCP/IP!"# LWIP$%& Socket '($%& ICMP)DHCP)mDNS)NAPT

• MQTT!%& MQTT over TCP/ Websocket/ SSL with mbedtls

• HTTP(S)!%& Server*+)Client *+

• WebSocket Client!%&WebSocket over TCP, TLS with mbedtls

• Modbus!%& Modbus RTU$Modbus ASCII$Modbus TCP/IP

• ESP-NOW!,- 2.4G ./01234

• ESP Local Control!"#Wi-Fi + HTTPS or BLE ,-.5678934

• ESP-Modem!%& PPP 34:;<=$>?' 2G/3G/4G/5G *@

• BLE-MESH!AB BLE MESH @=34

• ESP Wi-Fi MESH !,-Wi-Fi MESH @=34

通信协议相关示例程序：https://github.com/espressif/esp-idf/tree/master/examples/protocols

https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/network/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-guides/lwip.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/protocols/mqtt.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/protocols/esp_http_server.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/protocols/esp_http_client.html
https://espressif.github.io/esp-protocols/esp_websocket_client/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/protocols/modbus.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/network/esp_now.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/protocols/esp_local_ctrl.html
https://espressif.github.io/esp-protocols/esp_modem/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/bluetooth/esp-ble-mesh.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-guides/esp-wifi-mesh.html
https://github.com/espressif/esp-idf/tree/master/examples/protocols


DEBCFG+0
• ESP-IDF CD%&EFGH'(

• ADC!%&IJKLM DMA *+$12bit$NOPQRS 0~3100mV

• LEDC (PWM)!>TU 8 VWX$NO 40MHz WXYZ$%&.[\]^$_#`[ LED Mab

• I2C: %& Master *+M Slave *+$%& 8bit M 10 bit 7c*+$deTEFfgh

• SPI: %& Master *+M Slave *+$%&ij Flash klmHn$SPI '(opqHn

• SDIO: %&ijrs SD t$deTuvwx

• I2S: %& Philips *+)PCM *+kEFy+$deTEF codec z{

• LCD!%& SPI)8080)RGB)I2C kEF'(o|}

• Touch!~U��fgh$14 1�$%&����)��)'�g�k

• RMT!%&EF��*+$deT NEC 34)DShot 34)LED ��k

• USB!%&5b*+MHn*+$%& U �)USB ���k

• …

外设相关示例程序：https://github.com/espressif/esp-idf/tree/master/examples/peripherals
其它外接模块驱动程序：https://github.com/espressif/esp-iot-solution

https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/adc.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/ledc.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/i2c.html
https://github.com/espressif/esp-iot-solution/tree/master/components/sensors
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/spi_master.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/sdmmc_host.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/i2s.html
https://github.com/espressif/esp-adf/tree/master/components/audio_hal/driver
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/peripherals/lcd.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/touch_pad.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/peripherals/rmt.html
https://github.com/espressif/esp-idf/tree/master/examples/peripherals/rmt/ir_nec_transceiver
https://github.com/espressif/esp-idf/tree/master/examples/peripherals/rmt/dshot_esc
https://github.com/espressif/esp-idf/tree/master/examples/peripherals/rmt/led_strip
https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/usb_host.html
https://github.com/espressif/esp-idf/tree/master/examples/peripherals/usb/host/msc
https://github.com/espressif/esp-iot-solution/tree/usb/add_usb_solutions/components/usb/uvc_stream
https://github.com/espressif/esp-idf/tree/master/examples/peripherals
https://github.com/espressif/esp-iot-solution


ESP32-S3 H0 Tips

1. ESP-IDF (ð��ñòDRwó��()ôõ\ ESP32?S2?S3?C3.. HR��

2. ESP-IDF ö�$%÷Å(7H��lføùDúßûüRw$%�áæ\w^*[ö

3. RTOS Q ESP-IDF UýÑ¬D{|H��þâôf

4. úßÿ!��ù"#ßD*[Zj&(��ÝÞ?&'ß?à¬$%�áABnè

5. {|TUR�E&D'()(Ew^_U;CONFIG_FREERTOS_UNICORE <

6. *[)Õ{|E&*+,-D'().:¤_U;xTaskCreatePinnedToCore<



ESP32(-S2/S3/C3) IJK,-LM

* Arduinoª�w^E�/¬hE�«¬ñòD��=Ó ESP32 \_

�!ß01ãND2:3J�4 C++ 56� Arduino APIDb4nè

78°¼9D:;<=�\¾>EFh?@AB§

* MicroPythonª�w^(\ ESP32 `Ø�� Python 56KCND

��jk78�/Ô56c� ESP32 �$%D�hj&67DEF/

Ô56�4GDEFGHHÁ�IJ���ôõhKLkf§

* NodeMCUª�w^Mü ESP AÞ��EF� LUA 56KCNDN

O�� ESP ��P3$%67DQR MicroPython'SqTß§RU

2V3/Ô56WÁIJôõ�XY.

https://nodemcu.readthedocs.io/en/release/


ESP-IDF ,-LMNOPQ/03



ESP-IDF RS'(
1.ü4Z[EFGD\]^_`:ÊÔ v4.4 @
a¶bÊÔ

2.cd3ß´ÁeD\]��fg`:ÊÔD
)hijf@��kl��

3.cÁmng��8Goä´µg67Dp�
� master 1�DfgÊÔ=>P3fg4GD
ºM\qr8sr� Bug
4.cÁ��`:ÊÔt3�g4GDuvw�
�� master 1��xyDp��ü=�Fz1
�D¡c release/v4.4 1�;ESP-IDF GitHub 
{|)Õ release/v4.4 1�D�}~ù067
EFh�nDH�4�1���w��PYF

z`:ÊÔ v4.4<
本次大赛推荐选择稳定版本 v4.4.1



Linux / MacOSLMNO

Installation Step by Stepª
https://docs.espressif.com/projects/esp-
idf/en/release-v4.4/esp32s3/get-
started/index.html#installation-step-by-step

\ LinuxAB`EF ESP32 ûijf��ôõ�d
hEF��§����\]�� Ubuntu 20.04 @)
`AB

�� 1!Linux ����
a. �4�_ Ubuntu20.04 ��<�6
�� 2!�js���
a. Ubuntu o����� o¡¢h (Server for 

China)
b. �_ Gitee£s GitHub ¤¥�j$¦§

https://gitee.com/EspressifSystems/esp-gitee-
tools.git

c. �_,-¡¢h$£s¨©ª�j!Espressif 
download server HU

�� 3!Python �6«¬%&�
a. ESP-IDF v4.3 �<�6® Python �6«¯#

v3.6$��°± Python �6²¦§!�_ update-
alternatives�� Python�6

https://docs.espressif.com/projects/esp-idf/en/release-v4.4/esp32s3/get-started/index.html
https://gitee.com/EspressifSystems/esp-gitee-tools.git
https://docs.espressif.com/projects/esp-idf/en/release-v4.4/esp32s3/get-started/index.html
https://www.jianshu.com/p/64954dc05446


Windows LMNO

\]�� Windows 10?11 AB

ì� 1. ��ø�Nø�ª
https://dl.espressif.com/dl/esp-idf/

ì� 2. WSL2 ø�DR LinuxDÁ��
+ USB ÷Å��;Õ©�� USBIPD<

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


Windows LMNO

\]�� Windows 10?11 AB

ì� 1. ��ø�Nø�ª
https://dl.espressif.com/dl/esp-idf/

ì� 2. WSL2 ø�DR LinuxDÁ��
+ USB ÷Å��;Õ©�� USBIPD<

https://dl.espressif.com/dl/esp-idf/
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ESP-IDF WXYQ<=

参考 ESP-IDF 编译系统 https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-guides/build-system.html

• CMakeList.txt: ��L� CMakeList��J���SÕ
�QD�^ component ö� CMakeList��JÑ¬�S
Õ�QD¡c.:ôõ�� .c ¢¬D=>�� .h ¢¬

• sdkconfig:ÂMJ���:3D\�� menuconfig�a
Å�~

• components: �éÑ¬�LD(a:3Ñ¬D'(ü
IDF_PATH ��R�Ñ¬����

• main: “�Ñ¬”Dt components ö�Ñ¬ $QR�ô
õÖ×Daö� app_main¡#Q{|�¢�Zè

• build: ôõ�aÅÂM�¢¬DWÁ¶·



idf.py Z[\]
• idf.py helpªû£¿.¤Þ¥h��Ç½
• idf.py set-target <target>ª%-ôõ�¼D<target>p¦§Q esp32s3 �

• idf.py menuconfigªØ� menuconfig¨©ª«¬,-¤2D()^_8¶·,-^�D,-d
ûÂM\ sdkconfig¢¬

• idf.py buildªE®ôõ��Dôõ´��öZ¢¬hf¨�(¢�fgDû{|ÂM\�� build �
LDôõkf�pß��Dcd¯üw^�¢¬��¶·D�°ôõ±(Igôõq¶·�¢¬

• idf.py fullcleanª²³´^ build �L��_µD=ÓP3 CMake�,-£¿¢¬§�°SÕ��
�DCMake{¶·E®,-��§p�+D�¸¤{¹º²³SÕ�L��P3¢¬Dp»¼��§
º��,-¢¬RUH{:²³§

• idf.py flashªû build �~�(¢�fg½�ã¢¬KL��¼ ESP32-C3 %¾ö§-p 
<port_name>h -b <baud_rate>^�(1¿%-Àè�%¾�hKL��Á4zDcdH.:ûa
ÅÂÃÀèD»��{|Á4z

• idf.py monitor �4Ä �¼ ESP32-C3 %¾�Àè£¿§RU -p ^�(�4%-Åâ©Àè�%
¾�DÀèÆÇÈZD(É�Ñ¦Ê Ctrl-] Ë¿ÌÍN§



^_T`abcdQ



乐鑫学习资源-Part1

1. �� ESP-IDF íì¢£ªhttps://docs.espressif.com/projects/esp-idf/en/v4.4.1/esp32s3/index.html

2. �� GithubE�Î�ªhttps://github.com/espressif
1. ESP-IDF ³�´µ: https://github.com/espressif/esp-idf
2. ESP-DL ¶�·¸¹º!https://github.com/espressif/esp-dl
3. ESP-WHO AI »�: https://github.com/espressif/esp-who
4. ESP-SR AI ¼½!https://github.com/espressif/esp-sr
5. ESP-BOX AIoT¾v: https://github.com/espressif/esp-box
6. ESP-CSI ¿ÀgÁ!https://github.com/espressif/esp-csi
7. …..

3. ESP32-S3 klÏÐÑÒ https://www.espressif.com/sites/default/files/documentation/esp32-
s3_technical_reference_manual_en.pdf

https://docs.espressif.com/projects/esp-idf/en/v4.4.1/esp32s3/index.html
https://github.com/espressif
https://github.com/espressif/esp-idf
https://github.com/espressif/esp-dl
https://github.com/espressif/esp-who
https://github.com/espressif/esp-sr
https://github.com/espressif/esp-box
https://github.com/espressif/esp-csi
https://www.espressif.com/sites/default/files/documentation/esp32-s3_technical_reference_manual_en.pdf


Thank you !


