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(PDF)
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240 MHz
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(PDF)

&% RISC-V
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802.11
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Bluetooth 5.0

160 MHz

400 KB
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2020

BEEE ESP32-
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(PDF)
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32 fAIUZANE
B
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Bluetooth 5.0

240 MHz

512 KB
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Espressif’'s ESP32-S3 Wi-Fi + Bluetooth® Low Energy SoC

( Core System 1( Wireless MAC and ( RF )
Baseband
nsa®
BFIME: Dual-core - - -
'32-bit LX7
\/ GPIO * 45 Microprocessor
Cach
FAETEE: v, SPl*4 | St |
R JTAG
v WI-FIZ-lEEE 802.11 b/g/n- v UART *3 - -
Comp“ant v 12C*2 , - Peﬁ?hierals ‘ RTC )
v" Bluetooth LE: Bluetooth 5, ® spio/t 2C GPIO [ RTCGPIOQ] [ RTCG‘] [ eFuse ]
mesh v |2S * 2 J J Memory Controller
s 2] [ s |[ umsr [ Toucnsenso® [ PMU ] [ i ‘3’]
HEIIMG : v LEDC/PWM * 8 - y { I % ‘ 4 Coprocessor
. ‘11 . SDOHost™ | [ MoPWM RMT Temperature® | Secury x
v" 12bit ADC * 20 channels RMT * 1 (4190 &i%/400 — 1T = 28 o ®
v' Temperature sensor * 1 v' MCPWM * 2 (EEH#zH) , ® ———dih
GDMA o] LCD Camera AES o] [ ANG ]
* N s L ) | Interface ) | Interface RTC § )
v' Touch sensor (fiif&) *14 v USB_OTG *1 (USB E#l/i&&) . — Watchdog | | | —
uss ot | [ USB Seria/ LED PWM Timer Hmac® u)lgltal e:j
] v SD'O * 1 (SD —F) J < JTAG L ) J {_ Signature
RRFFINIE: ) General-purpose Timers [ system |[ Watchdog Secure®| . Flash
— s L JL_Ti JL_Ti ) =l e Encryption
v Hash, RSA, AES ... v TWAI* 1 (33 CAN B%) \ p— |
Modules having power in specific power modes:
@D Active

@ Active and Modem-sleep
@ Active, Modem-sleep, and Light-sleep; (ZZ#) optional in Light-sleep
(" allmodes; (__® optional in Deep-sleep
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ESP32-S3 #@{E Tips

REBHIMRIES AT MEREESIB

o5 A B kINgEs EEhEE (GPIO 0,3,45,46, 19,20, 26-32..)

SMEELE LL. HAL. IR E%E Driver, A E W TREFEMET

ESP32S3 AR %, HEIHLEEE], ESAERNRZ EBRIEE

NOR Flash fFi&feFA02E, BT 4 Z&af 8 & SPI &%, @®% A 4MB, 8MB, 16MB

K& 512KB RAM, AJi%fn PSRAM ¥ EA7F, 5 Flash #£7%IE— SPI 2%, @&k 2MB, 4MB, 8MB
CPU $iZAJALE, ZRIA 160MHz, FI1EFHZF| 240MHz (ESP32S3 _DEFAULT CPU _FREQ MHZ)
ESP32S3 X #ZMKIN#EIRN, AIRREE Z#MREEIR (timer. 10, fH¥R. uvart )



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 make / Eclipse

Toolchain

Application

UPLOAD )|:

Development of applications for ESP32

&) ESPRESSIF

ESP-IDF (Espressif loT Development Framework)
EERRECRETIRMA LR, SEAEIRIDE.
wBiERF. XHEMTIANES.

» 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
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\\ cspressit Systems ESP-IDF f&F Apache License 2.0 FFigH#Y -
P g B TR & WME, REFAEERKAARR

I -

-

(D Overview | Repositories 145 @ Packages A People 6 3 Projects 1 Q) Sponsoring 1 ¢x1q:}‘—" Odo
e ERUERARD AT LAUALIR, (BERKER T
1. 12 ERRHERTLAALR, (B2 i

B esp-idf Public ] ESP8266 RTOS SDK  Public B arduino-esp32  Public .

. [—
Espressif loT Development Framework. Latest ESP8266 SDK based on Arduino core for the ESP32 ;}E{‘tﬁg y #*,’]‘ EH ’/?\ll | i%
Official development framework for FreeRTOS, esp-idf style.

Espressif SoCs

o o v o o v o tin ¥on 2. BREMRBANIDE, EEREFESR
B esp-adf Public B esp-iot-solution ' Public B esp-mdf  Public #%Eﬁij] E(J1‘Eﬁgj1q:5?]:t\}]u 1I§E£iﬁ,ﬁﬂ

Espressif Audio Development Espressif loT Library. loT Device Drivers, Espressif Mesh Development

o s v o mun won o m v 3. XY HRAFNEFIFAT, ATLAREHR

- i V Github: Espressif Systems (https://qithub.com/espressif)
o 2l o |
Gitee: FRZHIE (https://gitee.com/EspressifSystems)

Apache



https://github.com/espressif
https://gitee.com/EspressifSystems
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RTOS A# FEREREO
P& S BEEE
</> i’ i@
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https://www.espressif.com/zh-hans/products/sdks/esp-idf
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https://www.espressif.com/zh-hans/products/sdks/esp-idf

V
ESP-IDF

requirements.txt=
install.sh=»

LICENSE =
add_path.sh=

Kconfig =
README.md =

CMakelLists.txt==

export.sh=

S

-> components‘

-+ tools

+ESP-IDF < = make

-+ examples
=+ docs

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

&) ESPRESSIF

components: LUZAHHIF IRV ERIKADE
examples: Rz, BIFEIMERHEIZE

docs: ESP-IDF 3C#4

FEZk R 7K https://docs.espressif.com/projects/esp-idf
tools: AT R, B3 idf.py, kconfigds

make: ECAFIZEMN, B3F project.mk ZF
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£ https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/system/freertos.html

RTOS A%

« K3 FreeRTOS & 7 £ #F, "J7£ ESP32-S3

WizitsF/ EiEfT

+ ZEF RANRE., HMEREHEAE
- BAFI,

= [ E3

5 8. BHAFREREBEIE

&) ESPRESSIF

Not Running \
(super state)
Suspended %\
vTaskSuspend() vTaskSuspend()
called called

vTaskResume()
called

Task 2 pre-empts Task 3 B]

[ Task 1 pre-empts Task 2&

‘o

Task2 (med. periodic e " — - -
Task3 (low, event) e —
Idle task (continuous) _ _ _ =
‘u 2/ B 566 17 18 9t 113

. e t12

vTaskSuspend()
called

o Task 2 gre.erﬁp(sé Event processing is
I Task 3 pre-empts the idle task. B‘ the Idie task delayed unill higher

priority tasks block

N

Event

d

\ Blocked V

Blocking API
function called
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- REGM WIi-Fi hill#%, <F#F STA. SoftAP
- REBH Mesh 2B, ESP-NOW 1Y

- ARUEEREZEO, ZFRPIL 802.11 [KESR,

i?%qﬁﬁ CSI 1%:%\ ] — jdefaulthandler] callbacnkt j userlhandler
TCP Event »  Applicatior
* szj%%ﬂ] Wi-Fi EE,IX_)QH:—& (BLE, SOftAP, DPP, stack 'l task tack
Console)
— e [event ]
o Z#EFZFh Wi-Fi [RINFEER { o
Driver J‘
Application - WiFiRXBuffer ~  |«‘— DMABuffer |«'— Receive Package
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yV
BEMYABREH
 ESP-IDF B 75 8+ 4 il %
« TCP/IP: £F LWIP, #F Socket#0, %#F ICMP. DHCP. mDNS. NAPT
« MQTT: X#F MQTT over TCP/ Websocket/ SSL with mbedtls
« HTTP(S): X#Ff Server 23\ \ Client &3\
« WebSocket Client: 3z #F WebSocket over TCP, TLS with mbedtls
« Modbus: X #F Modbus RTU, Modbus ASCII, Modbus TCP/IP
- ESP-NOW: K% 2.4G BENEEmN y
 ESP Local Control: #F Wi-Fi + HTTPS or BLE 5 B £ A #EFI17Y @ + @
« ESP-Modem: X% #F PPP thi{{#x= LM, AIXt#E 2G/3G/4G/5G 1=4H
« BLE-MESH: #r/f BLE MESH AM#%
- ESP Wi-Fi MESH : &% Wi-Fi MESH 2B /173

B{SMYAERRBIFERR © 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

V &) ESPRESSIF

ESP-IDF B X #Z Mg
ADC: Z#FERiEEZ DMA R, 12bit, sAMETEE 0~3100mV
LEDC (PWM): AIECE 8 E¥Mith, A 40MHz idisnZ%z, Z#FEzhG=tk, ATIRs) LED sl
12C: ¥ #F Master 1238k Slave &3\, X FF 8bit z¢ 10 bit iR, BIiEHCZFE RS
SPI: 3 #f Master #8\5} Slave #23\, X #FiE# Flash FFi#&%, SPI EONERER
SDIO: T###E#H =R SD +, BERXHRES
12S: & #¥ Philips #30. PCM =X FZMEN, SEBECEZH codec ith A
LCD: 3% SPI. 8080. RGB. 12C EZMiEOMNRE%E

: NEMIREREE, 14818, ISR, 8% BERNE

RMT: Z#F&EfgkiEs, 2i&Efc NEC 179, DShot t/9%. LED kT2 &

USB: ¥#HFFMEXNFREHFIER, ZF U E, USB BELF

AMEHBRTBIFERF : https:/github.com/espressif/esp-idf/tree/master/examples/peripherals
EHEIMSERIKEIFER : 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
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ESP32-S3 # 4 Tips

o a0k wh =

ESP-IDF AIESH¥a, B—MREBRILIRIEE ESP32, S2, S3. C3.. ARITH
ESP-IDF FRSMERENFAIGEN ZFFkiE R S, REFHE—IMERIRIEMAE—MESF
RTOS g ESP-IDF #%:02BfH, BN ZFHFR9miz

REEBRFERAEETE, EFEREEAEMAY, 58, EHEFRFRIERSIED
RIARZER R, WA ARF—1A+%#% (CONFIG_FREERTOS_UNICORE )
EFBNERAF B EINE, WAILUEETII{ER#% (xTaskCreatePinnedToCore)
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ESP32(-S2/S3/C3) B=FH A&

* Arduino: E— 1 HIREHMAERGFES, ZFFEIE ESP32 £
HIAXERHITHIZE, EEXTET C++iE5HI Arduino API, BBFiEQO
BR B, WZMAERE A MBS

* MicroPython: 2—NAJ# ESP32 Liz{THY Python 1B & fgf =5,

T HENEE E R MAIE S R ESP32 MM EIBFNIBSThEE, EEHAD
KAESHHE, ALEFNHEEESERBEREFMRRTE.
*NodeMCU: 22— tX} ESP RIS/ H LR LUABS i#thss, JL
F X+ ESP R EABIMZINEE, HHEE MicroPython L E iz E. [EHF
ERBHAIESE LEEERENMA.

&) ESPRESSIF

©.0

ARDUINO



https://nodemcu.readthedocs.io/en/release/
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Chip v3.3 v4.1 v4.2 v4.3 v4.4

ESP32

ESP32-S2

ESP32-C3

ESP32-S3

ESP32-H2

ESP32-C2

a2

¥

?
@ AR EEHE T SRR NRAS v4 4.1

v5.0

&) ESPRESSIF

1. S FANMNHARE, EFRZFEREMA v44 X
HAETThR A

2. MRBEFTEXK, EEFERARFRERE,
LUER SRR ARTEF

3. MEZNF S E M~ m#NIhEe, 1F7E
F master 7%, RFRAE S B &FIFE,
(BB A R FHY Bug

4. INFEFEARERANZBRIFEME, XIEREK
£ master X HIXFE, 1BEBAITNNLZH S
3, 340 release/va.4 532 (ESP-IDF GitHub
S5 0E releasevd.4 X, FRMSIBINEE
FEFMK, BETFZOZXHNE—HAETRL
MIZERA v4.4)
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Linux / MacOS IfiEiEE

[B]8% 1: Linux Z1ThR?
7F Linux 2% F % ESP32 Gk B RENRIZRE a. EiWER Ubuntu20.04 &L R
A EZMNRE . F1xXBHEFZF{FEH Ubuntu 20.04 &1L [G]EH 2. TFEIEEE?

FES a. Ubuntu RIS P ERIAR S 2§ (Server for
China)

Installation Step by Step: b. f#H Gitee MiE GitHub KB T, &%

https://docs.espressif.com/projects/esp- https://gitee.com/EspressifSystems/esp-gitee-

idf/en/release-v4.4/esp32s3/get- tools.qit

started/index.html#installation-step-by-step c. fEMFREMSE, MRBITAHTE: Espressif
download server % &

iB]RE 3: Python WRARZH?
é ‘ a. ESP-IDF v4.3 LA ERRAZEEK Python it AR ANET
- v3.6, YIH#EKIA Python fiA1FE&%: (¥ update-

alternatives 1] Python hi 7~



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
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Windows IPEFEE

HEFEH Windows 10. 11 &4

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

,£2 WSL2 % [E Linux, T|EF
= USB HEBJJIEHF'EE (@uﬁﬁ USBIPD)

L3

Universal Online Installer 2.15

Windows 10, 11
Size: 4 MB

£
Espressif-IDE 2.4.2 with ESP-IDF
v4 4
Windows 10, 11
Size: 1 GB

&
ESP-IDF v4.4.1 - Offline Installer
Windows 10, 11
Size: 600 MB

&
ESP-IDF v4.3.2 - Offline Installer
Windows 10, 11
Size: 570 MB

£ 3
ESP-IDF v4.2 3 - Offline Installer
Windows 10, 11
Size: 376 MB

£
ESP-IDF v4.1.3 - Offline Installer

Windows 10, 11
Size: 353 MB

&) ESPRESSIF

HEEALTH TR, BITDEXBAHAN, THERIBEPTFTIH
vA. 4 mEanir el A + Espressif IDE m&LXRe
vh. 4 BB EIBRAFEXRLERE

va.3 EMBATFERLIEC

V4.2 EAMBMABERLXE

vl.l EFIBRAFXRLEKE


https://dl.espressif.com/dl/esp-idf/
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4= 73
Windows IfIE3EE
- | —
,—';qﬁ-?_s_e-t;p - ESP-IDF Tools 2.14 - — X
. Select Components '
*E#Em WI ndows 1 0 A 1 1 g% ’ Which components should be installed? ’ |
/25 1 1% FH ﬁ Jﬂ: | iﬂ:a’tyﬂc:s ;génﬁ:;nde;g zgzhﬁzr;t. to install; dear the components you do not want to install. Click Next ‘
https.//dl.espressﬁ.com/dI/esp-ldf/ | [Costom mstalton 7]
! - & Espressif - WinUSB support for JTAG (ESP32-C3/S3) ;
s o+ — . : FTDI Chip - Virtual COM Port for USB (WROVER, WROOM)
Il /i'i 2. WSL2 & %q y IE_I Linux y ﬁ'ﬁ /I - @ Siicon Labs - Virtual COM Port for USB CP210x (ESP boards)

,:%-i U S B ngij] I\ETJ ;EEi}j_ ( E_ISL1E FH U S B I P D ) ﬂ CCh]ipE;':;gzets - more details at https://products.espressif.com/

- [JESP32-C3
. ESP32-5 Series
. ESP32-52

. Optlmlzabon
: . [ Use Espressif download mirror instead of GitHub

Current selection requires at least 8.7 MB of disk space.

- @ Git mirror gitee.com/EspressifSystems/esp-idf
. - .. @ Shallow done (—depth 1)



https://dl.espressif.com/dl/esp-idf/
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ESP-IDF 7~ L2454

« CMakelList.txt: 1R B F /9 CMakeList #5514 7T I B fItE

- myProject/

T (o 1779, B component i) CMakelList ##id 7 2B #1449
: igr::gzz:rtgs/ - componentl/ - CMakelLists.txt )ZL%‘/[__I_'%, 1§ugu*aiéﬁi§uﬂ|}% .C jz'fq:’ @"/_:"\I]ﬂl-‘% h 11!:':
e  sdkconfig: xF TIMBAENX, 7{£RH menuconfig Ff B
- component2/ i:;l:ili_;sts.txt ‘Z'\j]i}ﬂ?.
: ir:ziu;e/ - component2.h * ComponentS: FHFQEFFQE:RL, WQEXQEFF; -H_TIIEIXTJ'
S/ - Chakelists. bt IDF_PATH THIE &2 AHFH#HITES
e - main: “(A4EH", 5 components F 4R 48 TEHE R B 4
| b FEHN, EAE) app_main BRI ABIABRITAO

 build: wIFETEREFNXH, TEEK

ZZ ESP-IDF RiZ A S https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-guides/build-system.html
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&) ESPRESSIF

idf.py %JEH*E%\

« idf.py help: ¥ <% FRFERA A
- idf.py set-target <target>: X EHmiFHIR, <target> 1A esp32s3 F
« idf.py menuconfig: iZ1T menuconfig ZixERHEE TR, AJTLIERIIEKREEEIR, BELER

IR TF7E sdkeonfig 3T

* idf.py build: FHGHIFNXE, WFFENFEXFMEEWNATRNITER, HEROARFEDR build B

F, WIFIESEENN, MRNM—NRXHRITEN, TREIFHREMRIFCIZHIH

« idf.py fullclean: MiF%%E4™ build HR THIAZR, B#EFA CMake WWECEMH XX . TRWEINE

Bf, CMake 2 M\KHIRECEINH . 1HEE, LR EAMBRAZEBR THRAEXH, HERER.
18151 HBC & X AR S WMIER.

. idf.py flash: % build & VAT HITIER I sc iR B 4% ESP32-C3 i&&®. p

<port_name> F1 -b <baud_rate> JEITA 4y BI% | & 0 4038 & B MR AOHATE, MATIREIHE
PHERED, FIEMBRIARISE

« idf.py monitor T2 /RE#x ESP32-C3 &&AIE O . E#f -p ZInA] A% EF Hlum s ORI

%%, BOFTENEAE], Mg TZHEHE Ctrl-] B MEMIS.
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RIBHIZFME R T

| E¥ ESP-IDF 4.4 PowerShell _ o X

uirements. txt

pile ESP-IDF ¢
d T
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REFSRIR-Partt

1. 'RZZ ESP-IDF EAX#: https://docs.espressif.com/projects/esp-idfien/v4.4.1/esp32s3/index.html

2. RZE Github FFiEE€EE: https://github.com/espressif

ESP-IDF FF&#EZE: https://github.com/espressif/esp-idf
ESP-DL JREZ¥ 5|8 : https://github.com/espressif/esp-dl
ESP-WHO Al E{&: https://github.com/espressif/esp-who
ESP-SR Al i3 : https://github.com/espressif/esp-sr
ESP-BOX AloT E:_https://github.com/espressif/esp-box
ESP-CSI Jt&RH: https://github.com/espressif/esp-csi
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3. ESP32-S3 i AREEFM https://www.espressif.com/sites/default/files/documentation/esp32-

s3 technical reference manual en.pdf
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