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P AT']

A FAETR S P44 ESP32 1 (1 A KR8, J8 2k — A 1) B 1 7 9 e 7 e fifE il ESP-IDF
(Espressif IoT Development Framework) B B3 8, H-4wiF. FEE4 2 ESP32 - A& HTE.

Frik: iXJ& ESP-IDF R MRA v5.3.1 iSOy, abA HARMCA ) SCREESP-IDF me ki) 1> 2%

1.1 HgAk

ESP32 SoC ith i 32 #: A N T

e 2.4 GHz Wi-Fi

o Wi

o EMERE Xtensa® 32 fif LX6 AAZAFERS
o ERIhFE AL R

o ZFIME

ESP32 3R] 40 nm T 220G, RARAEMIIFEMRE. SPIrERE. FoetE. @AM &M, &0 T4
I 3 SR ] G K

IREE M ERAE SRR AR REPERCUR, 0BT ESP32 BE R A HUIT . Holr, IREERARIFIT K 3A)E ESP-IDF
EAE MBI PRI AR (ToT) 2JT, AR R WikFiL B2 AREIFESETT T 2K

1.2 fEfy LR

1.2.1  wiff:

o —X ESP32 JF At
o USB %i#i¢k (A %% Micro-B)
o Hifii (Windows, Linux B{ macOS)

ik HEl— L8 A T 52 USB Type C £2 1o T OR1E T A 1 5 2 R EH T Ao !

PATR 2 ESP32 B TP AR, v AT T AR E SRR R
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ESP32-DevKitC V4 Al 1351

RGN G T AT TF AR 66T ESP32-DevKitC V4 TF AR .

HESF AR

o ESP32-DevKitC V4 FF % #.
* USB A / micro USB B ##E4k
e PC (Windows, Linux #§ Mac OS)

PRATABRLE /Y20 0) . B RTIE B R A2 /7 T 4 B

ik ESP32-DevKitC V4 Jg JkiE —aCH T ESP32 BY/NRUTT Ao, M BRI 46 I 4 S 2 51
TP RN S RTARGE SCPRTG R, AN h Lk I 2 R ONE e F ORI A AR e e AR B

N T RN A PR, ESP32-DevKitC V4 38 SCRFPA N AN I L E :

o [k K ESP32 i1

— ESP32-WROOM-32E

— ESP32-WROOM-32UE

- ESP32-WROOM-32D

— ESP32-WROOM-32U

— ESP32-SOLO-1

— ESP32-WROVER-E

— ESP32-WROVER-IE
ESP32-WROOM-DA

o ATREHER EHER:
R R T A .

IyigieW]  ESP32-DevKitC V4 JFA M) FEAME. 120 Bl AT .

5V Power On LED  1/O Connector

CEE E R L E T L L E Y X))
NS OW) E0 ZA ET OND ZT #1 L2 9T ST EE TE SE vE NA dA N3 EAE
'rl-.'ll‘!llllllil

EN Button

Micro USB Port ——= ESP32-WROOM-32

#51333111%

Boot Button @ - ML snsnsss T

< (18 19 GND 22 Rx TX 22
29930900999

USB-to-UART Bridge Optional Space for ESP32-WROVER

& 1: ESP32-DevKitC V4 (#z4% ESP32-WROOM-32)
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FEHG BEENE
ESP32-WROOM-32 HT BESP32 (. LR, &0, (ESP32-WROOM-32 i R Y .
EN SRR
Boot TR . HCT Boot ST OREE, MBS H— T EN (B ZINATT Boot )

A R B, R O

USB-to-UART #frfieds | i i USB-UART #iids, nlfflimih 3 Mbps (& 4imd =R .

Micro USB # 1. USB #10, IRty Bt L, %% PC #1 ESP32-WROOM-32 #
B A5 .

5V Power On LED TP EAGEE G (USB BN S V), SfintT 5o, H2EE, whiliax
L A% H SRR

/0 M PR A2 R IS E 51 2T AR HESE . APl AKX ESP32 iE

FF9AR, S PWM. ADC. DAC. I2C. I2S. SPI ZZFh1fifE.,

FUDRIEI  JT SR AT DA T = APl 07 XA AT e —

» Micro USB ftHy (BRiA)
* 5V/GND %5
* 3V3/GND &L

B At Al IR, 75 00T HE S AR AR/ R A

s TR T I R (31 F0J3) A FRAITIRE, HEER 2 FR A1 B ESP32-DevKitC V4 (# 3%,
ESP32-WROOM-32) " Ji7.

2
Y ramTEm o
ﬂl
1 3V3 P 33V HIHE
2 EN I CHIP_PU, Reset
3 VP I GPIO36, ADC1_CHO, S_VP
4 VN I GPI1039, ADC1_CH3, S_VN
5 1034 | 1 GPIO34, ADC1_CH6, VDET _1
6 1035 | 1 GPIO35, ADC1_CH7, VDET_2
7 1032 | I/O GPIO32, ADC1_CH4, TOUCH_CHY, XTAL_32K_P
8 1033 | I/O GPI033, ADC1_CHS, TOUCH_CHS, XTAL_32K_N
9 1025 | I/O GPIO25, ADC1_CHS, DAC_1

10 1026 | /0 GPIO26, ADC2_CH9, DAC_2

11 1027 | 1/0 GP1027, ADC2_CH7, TOUCH_CH?7

12 1014 | 1/0 GPIO14, ADC2_CH6, TOUCH_CH6, MTMS
13 1012 | 1/0 GPIO12, ADC2_CHS5, TOUCH_CHS5, MTDI
14 GND | G B

15 1013 | 1/0 GPIO13, ADC2_CH4, TOUCH_CH4, MTCK
16 D2 /0 GPIO9, D22

17 D3 /0 GPIO10, D32

18 CMD | I/O GPIO11, CMD?

19 5V P 5V HR

VP AL I EIAG O Hi.
24 M DO, D1, D2, D3, CMD I CLK i ESP32 i -5 SPI flash 8] (¥ Y HBa(5 , 4 P AaredT AR DI IUEELT USB it 01 467
B BEME, XUEMBTAE, FH00TEE N SPI flash/SPI RAM 1) TAF,
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J3

wE | BFR | KB | ThEE

1 GND | G Bl

2 1023 | I/O GPIO23

3 1022 | 1/O GPI1022

4 TX | 1/0 GPIO1, UOTXD

5 RX | 1/O GPIO3, UORXD

6 1021 | /O GPIO21

7 GND | G EH

8 1019 | /O GPIO19

9 1018 | I/O GPIO18

10 105 | I/O GPIO5

11 1017 | /O GPIO17?

12 1016 | /O GPIO16P%¢6.3

13 104 | 1/O GPIO4, ADC2_CHO, TOUCH_CHO

14 100 | I/O GPIOO, ADC2_CH1, TOUCH_CH1, Boot
15 102 | 1/0 GPIO2, ADC2_CH2, TOUCH_CH2

16 1015 | /O GPIO15, ADC2_CH3, TOUCH_CH3, MTDO
17 D1 /O GPIOg, D1

18 DO /O GPIO7, DO’

19 CLK | 1/0 GPIO6, CLK

ESP32-DevKitC &) ESPRESSIF

3V3 < GND
PU EN GPI1023 [VSPI_MOSI
o0/iD__ TSP ADC1_0 [RTCGPI036 & ESPRESSIF GP1022
©oD/ib__BNSSYNST ADC1_3 TRTC, GPI039 ESP32-WROOM GPIO1 [ UOTXD
o0/i0_ TWDETSEY ADC1_6 (RTC_GPI034, GPIO3 | UORXD
o0/i0 SWDETS2Y ADC1_7 [RTC,GPIO35. GPI021
00/0_ I32K _XPTOUCH9, ADC1_4 . RTC GPI032 GND
oo/0 132K XN TOUCH8, ADC1 5 'RTC_ GPI033 GPIQ19 [VSPLMISO! oD/iE
DAC_1 CEEICIHTIFS GP1O18 VSPI_SCK |  OD/IE
[T W ADC2_9 RTC (GPI026 — = GPIO5 | VSPILSS T SDIO  OD/IEMWPU
00/Ib__ TOUCHT, ADC2_7  RTC ,GPI1027 3 y GPIO17, OD/IE

") ' TOUCH6, ADC2_6 | RTC (GPIO14 S 5 GPI016, OD/IE
(" TBN TOUCHS] ADC2_5 [RTC (GPIO12 S < GPI04 {RTC, ADC2_0 [ TOUCHO, OD/IE/WPD
@D | t L GPIOO JRTC, ADC2_1 (TOUCH1, BOOT _ OD/IEWPU
(7} (o QN ADC2_4 _TOUCH4 RTC .GPI013 H b GPIO2 |RTC ADC2_2  TOUCH2 OD/IE/WPD

| oo/iewpu BRI GPIO9 N () GPIO15  RTC | ADC2_3 (TOUCH3 ST} [']¢]
| D@D EEED GPI03 B} B ooie/weu T

[l oo/ie/weu B AT GPIO11 GPI07 S Y oojie/weu I
B < E ST EISCKID CEIEITED !

ESP32 Specs

—\,— PWM Capable Pin

32-bit Xtensa® dual-core @240MHz > GPIO Input Only
Wi-Fi IEEE 802.11 b/g/n 2.4GHz Q@I® GPIO Input and Output
DAC. Digital-to-Analog Converter WPU: Weak Pull-up (Internal)
BLuetooth 4.2 BR/EDR and BLE DEBL_I)c(i . Debuggng RTC Power Domain (VDD3P3_RTC)  WPD: Weak Pull-down (internal)
520 KB SRAM (16 KB for cache) FLASH " External Flash Memory (SPI) Ground o ..T&iﬁ?i“,ﬁéfﬁ'ﬁé?ﬁﬂ
448 KB ROM Analogto-Digital Converter @D Povier Rails (3V3 and ) ID: inpat Disabled Afer Reset)
Pin Shared with the Flash Memory  np!

REIT[ECEY Touch Sensor Input Channel 1 ¥ 1 OE: Qutput Enable (After Reset)
34 GPIOs, 4x SPI, 3x UART, 2x I2C, @EALED Other Related Functions Can't be used as regular GPIO 0D: Output Disabled (After Reset)
2x I2S, RMT, LED PWM, 1 host SD/eMMC/SDIO, ST Serial for Debug/Programming

. Arduino Related Functions

1 slave SDIO/SPI, TWAIe, 12-bit ADC, Ethernet ST Strapping Pin Functions

& 2: ESP32-DevKitC & it/ (k)
A ey

A5G CIS fids LA ESP32-DevKitC J A Al _EI¥ C1S AT REAFAEDA T [ :

3 % GPIO16 1 GPIO17 {3 F T4 2k ESP32-WROOM 51§11 ESP32-SOLO-1 - %4, #iZk ESP32-WROVER Z 41 H & )
K% GPIO16 il GPIO17 {358 Py (i fil
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o TP hcti EHUERTREREA N HAis;

o AR P GPIOO i, CLS ATRE MG
PRI C15 W REZ AT AR, WIMTUARE C15 5eMlk. C1S FEIF AR B R AR AL I T P
BT

od N
IERN ey
o z

K 3: C15 (i) 7F ESP32-DevKitC V4 JT & # R &

W R FIF & ESP32-DevKitC V4 EHUAT, 5 E SCHIAIT KM 5E 4 Jotnt «
BUAE, TAIAE PR AT S R B, AR RETT BT, H R R I H ek BRI TT KA.

| 48.2 mm

LKD8 D1 1S 2 @ 4 16 17 5 18 19GND 21 RX TX 22 23 GND

Y
\4

27.9 mm

-
-
-
=1
3
o
-
-
=
A dA

I 4: ESP32-DevKitC F- % MR <+ (H22k ESP32-WROOM-32 #i41) -- 13k &l

TR T

FHSE SR
« ESP32-DevKitC V4 JEF %] (PDF)
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KESP32 $iAHHE15» (PDF)

(ESP32-WROOM-32 £ R#ik&45) (PDF)

«ESP32-WROOM-32D & ESP32-WROOM-32U #; R##%45» (PDF)
(ESP32-WROOM-32E & ESP32-WROOM-32UE #; R ##%1» (PDF)
(ESP32-WROOM-DA # R#i#%F» (PDF)

(ESP32-WROVER #7 K#i#%+)» (PDF)

(ESP32-WROVER-B # R #t%15) (PDF)

o IREEFCMER T A

B RATF KA TE Z Bt SR, TR RIRATARG 5571 sales@espressif.com.

ESP32-DevKitC V2 A 1451
ARAGFINEE T A FFUA(E H ESP32-DevKitC V2 F1 & #i .

e LI

* ESP32-DevKitC V2 ¥ %
» USB A/micro USB B #j(#54k
e PC (Windows, Linux 1§ macOS)

PRATABKE /Y20 0) . B RITE B R A2 /7 T 4 B

ftik ESP32-DevKitC V2 Jg Jka% —iCh T ESP32 BY/NRUTT o, M BRI 46 il S 2 51
TFRN S RTARGE SCPRTE R, AN h L T4 2 R ANE R F SO IT A AR e T e AR B

DitieieW]  ESP32-DevKitC V2 JF AR i 2L 350 KAz hil LT

ESP-WROOM-32

| OND 6I01 8101 SOI LIOI 9400 #O0 001 ZOI SIO1

OQOOOOOOQOOOOOOO

00000000000000000O0 O

& 5: ESP32-DevKitC V2 Jf & it
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FEHG BEENE

ESP32-WROOM-32 HT BESP32 (. LR, &0, (ESP32-WROOM-32 i R Y .

EN SRR

Boot TR . $T Boot ST OREF, [FIHHE— T EN £ (MHPRZANIT Boot )
A BT E B, @R O R EE

Micro USB 3 [ USB #211. w] H/EH ARG AE R YR, 5i%E$H: PC il ESP32-WROOM-32 #5
HPE SR

/0 M A2 B 46 R B EL 5 T 2 HF A B HEET . FH PRI RAXT ESP32 i
T, 23l PWM., ADC. DAC, I2C, I2S. SPI%:Z£fhzhfE.

HLDRIEI  JT BAR PT AT =ik 07 s AR e —

» Micro USB it/ (ZRiA)
+ 5V /GND %t
« 3V3/GND %5t

iy bR RN R, 75 AT BE S AT A AR/ S YR

WNREFIFA  ESP32-DevKitC V2 _EHIFT, 1§ 5 SCHIIATT AR se 4 Jotit -
BUE, TR N T] R R FY, R UMTRCETIT AR, H s B0 H ek EARIIT KA

HIZE3CR
« ESP32-DevKitC 51 [ (PDF)

o (ESP32 i ARHIHE45Y (PDF)
(ESP32-WROOM-32 $ R#ik%F» (PDF)

ESP-WROVER-KIT V4.1 A |51

AIEH A T AT AR 61 ESP-WROVER-KIT V4.1 JF A A S H I RERIAH S BC L«

HEd5 TR

o ESP-WROVER-KIT V4.1 7 % %
« USB 2.0 ##li4k (A % Micro-B)
e PC (Windows, Linux B macOS)

YRATABRRE A0 0) . B RIE 5L R A2 7 T AL B

WA  ESP-WROVER-KIT & 52 — 3T ESP32 fIF KA.
ESP-WROVER-KIT J| & H &L S5 7 4 N 244

o ESP32-WROVER-E #i2H
* LCD
* microSD A

I4h, ESP-WROVER-KIT [#)tr 2 ACYEFEERL T St 2 v USB My (FTDIFT2232HL), fifHt
BN E B USB 42 1, fi ] JTAG X} ESP32 #4701, ToFa 404 JTAG 1Hif#% . ESP-WROVER-KIT
AT AN AL B H AR AR SR BT A ARG .

NTETRN, B B A IS BT | AT 2 AR5 .
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#51E: ESP32 1) GPIO16 11 GPIO17 45 I H1/E PSRAM [ i Mt 4p 55 . BRAIEOLT, N T4 H Pt
AR, XIS GPIO & IS | H 2 A ARG

Dpiiettid  ESP-WROVER-KIT JT A 4 3= A F A7 3R BT

seras
crystal

/O expand
UsE 3.2inch
Connector
1 Camera
1 MicroSD
USB_jV LDO.
EXT_5V +5V>43.3V RGB LED
K 6: ESP-WROVER-KIT 3 fEHE [&]
DyeitW]  ESP-WROVER-KIT JF 2R i) LA 4% 0 Beda il UL T .
FT2232HL  32.768 kHz
MicroSD Card Slot. 0R
1/0 Connector ESP32-WROVER-E
Diagnostic LEDs
UART
RGB LED sPI
Camera Connector CTS/RTS
[Esle] JTAG
5V Power On LED
5V Input USB Port
EN Button
Power Switch Boot Button
& 7: ESP-WROVER-KIT F % i &) - AL IR
NEENG VIR R, AR
o WA EAITEG, PABBEHIDUT 48 T 18] 1 e 32 2404
SRS AR RERIUT Y40 T I 2 v 3 S
Espressif Systems 10 Release v5.3.1

Submit Document Feedback


https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.3.1%20for ESP32

Chapter 1. Peig Al
LCD
K| 8: ESP-WROVER-KIT JT & i 5 - et /&

FEANG HEANLE

FT2232HL FT2232HL Z #pi USB %% 5 O #fr B gv. JF % A b1l i USB #2 11 %}
FT2232HL ;ts A #EA7E f 4 e, 5 ESP32 @7 4%, FT2232HL ifh H Al
TEHIA A $#2{1k USB-to-JTAG 2 L1 UJRE, Jf¥EiHE B $2it USB-to-Serial %11
oige, AR A RN LS. #0 ESP-WROVER-KIT V4.1 J5#
.

32.768 kHz 32.768 kHz fidi%, w3k Deep-sleep | i A ARG D EERT 4

0 [ FH ESP-WROVER-KIT Jf % Al ik i1 7 —4> 0 W B, ] 7E i ESP32 R 4154

TEA A IFERGU IR, ELEAS IR By S de

ESP32-WROVER-E fi
2

XK ESP32 A4 N 64-Mbit PSRAM, R H2 (R i i) A M7t 25
AbFHRE

SEETEE

ZWr LED {5547 I KR FT2232HL ) GPIO 45 % H: T 4 400 LED {5547, DA%
Jall e

UART g2 0. FT2232HL #l ESP32 4T TX/RX (E 228 & JP2 s, ZRik
THOUT, XPESE S gk i . SR THF M ESP32 BLdd s 1, JwT
FEBRAH BRI, AR ZH %42 2 A AN AR Tk

SPI ERINTEOLT, ESP32 {fi ] SPI #2191 N & flash Al PSRAM., {ii i 265 1
13 ESP32 FIH A SPT % & . XFEOLT, T¥Gmaisrg ik (CS) {55
R, RO T/ERE N33V,

CTS/RTS B OGS BHBAANEZ 2B, b T EeE%TIee, W2 FHBkZE
B TP 14 [AH VA o

ITAG JTAG #:110. FT2232HL F1 ESP32 1% JITAG (Z2CE|H £ IP2 s . Bk
TR, XMW ESAERE. WFHMRE JITAG, L TR Ny, &
FEHRLE -

USB i 11 USB #11. o] {IAEH ARG HEE G, sk PC I & r (42 1 .

EN VR R

BOOT ## 4 TRk . $5T Boot HEITLREF, [FIHE—F EN & (MLHERZAN T Boot i)
HEA CREPERE B, dEadEp R S

YR K E?ﬁﬁa‘éo P 1] Boot #55g—Ml, FF &AM L HL; 5 % Boot #5#—M, FF &M
i,

HL YR BEREIT ¢ ESP-WROVER-KIT F % #i v] i1t USB Jiis 15k 5V iy A$z D fEf . H Pl {f
FH Bk e MEAE W AR L B AR A e . B2 R R, T LR TR A R
W 56 TPT IR A A .

5V Input S5V HEREO. NFrAERSEIERE DT, 5.5x 2.1 mm, HUO0IE. BUUEFF

nn.(’li

KWH BT R P A
L RA R SR

TR B (SR AL Releasev
5V-t0-3.3V 1 5 %ﬁ%&gﬁ%ﬁﬁ(m) NCPI1117 B2 KHERHE R 1

Ao *)iJ:LDijle%JtHEEF {ELH ot ] AT P EL A AT A% it R s Y
IDO. TFL/=E #0 BESP-WROVER-KIT V4 1 [&ETHIE
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HEst

Bz E
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JP7

JpP2

JP2
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>
I-.I
o
-
L

145 I AP EBHLJE % ESP-WROVER-KIT FF

KA

i J§ USB % 11 %y ESP-WROVER-KIT

TFE A

iR JTAG ThRE

fiifiE UART j@ {5
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ESP32 5 Ji5y id  ESP32 RLLH A4 I o 28 s el _E 20 oy O AN RE s . SR RAE DX
PR E BECE AR, WA BT AR . Eetn, A8 K/TP4 HERH REEBAN (T, X 28 GPIO W]
T HA i

R IR s 2 AR, ATt B AL SOONTRE R A R R E T, Ee A GPIOO 1 GPIO2., iy T4 i
i, —LEAPREBA AT [RIINGET , Befn, fi T JTAG A1 SD -RAEFE A, PR —2e 1] SD <30
REAY N I JCIA [l N 247 JTAG sl

FAAEOLR, ARGl E G . Hedn, LCD Ji#efl SD KA —4> GPIO21 A, ] A A .
AT LCD Bifed it D/C (B fdl) (55, HHTEOR B SD R RAGIES . aJess 6
FARMINRE, TR RIEATAE L R R167 KAEHZI0AE. Heif, LCD A1 SD -RAf AT [] i i1

WM N A, 3T —F T R

L VO EHE5/IP1 JP1 AT 14 x 2 Nk, BN IR RE /O™ SR 4. Pl
CHT SN T AR AR B A

H#H I/0 I/0 H#H

n/a 3.3V GND n/a

NC/XTAL 1032 1033 NC/XTAL

JTAG, microSD 1012 1013 JTAG, microSD

JTAG, microSD 1014 1027 Bg sk

Bk 1026 1025 %k, LCD

Wk 1035 1034 gk

gk 1039 1036 gk

JTAG EN 1023 %k, LCD

%3, LCD 1022 1021 %3k, LCD, microSD
%k, LCD 1019 1018 %k, LCD

Bz, LCD 105 1017 PSRAM

PSRAM 1016 104 LED, #1%3L, microSD
#1%3. LED, Boot 100 102 LED, microSD

JTAG, microSD 1015 5V

Vi

NC/XTAL - 32.768 kHz &5 &

JTAG - JTAG/JIP2

Boot - Boot $#8#/SW2

Betg sk - A%k IP4

LED - RGB LED

microSD - microSD Card/J4

LCD - LCD/US

PSRAM - ESP32-WROVER-E ) PSRAM

32.768 kHz ¥

ESP32 &
GP1032

GPIO33

i BOAEOUT, & GPIO32 #il GPIO33 iR £ k. Wik, N THIEE S5, XA
AT R JPL VO Hiegs. @R R11 8 R23 401 0 BRHFHEL £ R12 5§ R24 4, PAKF GP1032
1 GPIO33 i M L HRFE 2 IP1,
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SPI Flash/JP2

ESP32 &H
CLK/GPIO6
SDO/GPIO7
SD1/GPIO8
SD2/GPIO9
SD3/GPIO10
CMD/GPIO11

NN | W~

#41E: SPI flash & N TU7 M N ERINAF. G, X LU TR SCRp I AMAT SPT 52 st, AU T M s
eI

T WIALRY flash SR CLHAE O WCHLfH R140 ~ R145 JE8 S HER JP2, AIRTE 2R flash (1 TARMRAR 2
1t 80 MHz, DAKFIPRUE S LA S8 B IESFH Y, BRI R140 ~ R145 fiPH, FFRI4H R flash 528 S5HER
IP2 WiJT.

JTAG/JP2

. | ESP32&H] JTAG EE

1 [ EN TRST_N

2 [ MTMS/GPIO14 | TMS

3 | MTDO/GPIO15 | TDO

4 | MTDI/GPIO12 | TDI

5 | MTCK/GPIO13 | TCK

3J./JP4
WIS eopr wm | mERES

1 n/a 3.3V
2 | n/a Hh,
3 | GPIO27 SIO_C/SCCB I
4 | GPIO26 SIO_D/SCCB H¥:
5 | GPIO25 VSYNC/F f [7
6 | GPIO23 HREF//K V-5 %
7 | GP1022 PCLK/M& 2 i
8 | GPIO21 XCLK/Z& S} h
9 | GPIO35 D7/ Z 5 Bit 7
10 | GPIO34 D6/ Z K3 Bit 6
11 | GPIO39 D5/ Z K Bit 5
12 | GPIO36 D4/ F 5 Bit 4
13 | GPIO19 D3/ Z K Bit 3
14 | GPIO18 D2/ Z 554k Bit 2
15 | GPIO5 D1/ Z K Bit |
16 | GPIO4 D0/ Z B3 Bit 0
17 | GPIOO RESET/# 14 3552 i1
18 | n/a PWDN/BE % L B

* DO 3| D7 5 3k i 5. 4

RGB LED
. | ESP32 &H) | RGB LED
1 | GPIOO a
2 | GPIO2 (536
3 | GPIO4 i £
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microSD |
ESP32 &/ microSD {5 &
| MTDI/GPIO12 DATA2
) MTCK/GPIO13 CD/DATA3
3 MTDO/GPIO15 CMD
4 MTMS/GPIO14 CLK
5 GPIO2 DATAO
6 GPIO4 DATAI1
- GPIO21 Card Detect
LCD/US _

. | ESP32 &M | LCD (52

1 | GPIO18 A

2 | GPIO19 SCL

3 | GPIO21 D/C

4 | GPIO22 CS

5 | GPIO23 SDA

6 | GPIO25 SDO

7 | GPIO5 wot

WNFYFIFL  ESP-WROVER-KIT FRUET, 115 SEHIATT A thse i Tofit -

PGV AR I PR R R AR, TR AN AR R

o fHJN IPT MRS, VEFE USB WJT A AR .
o 0 IP2 AR, flfE UART 15 .
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USB 28k UART @15

TR H AR
FIHF WLdEIF%, SV Power On LED [ 5555

IEAIHEIFR BUE, TR I3 Y, AR W BCETT R, iR I H ek
EAREITF R

YR 0] ATE ESP-IDF 4 {334 o 2 S R 742 (BSP).
PA N BRI T 5 ESP-WROVER-KIT JF A& A A {44 5 1) 7 5] -

e H . LCD /Rfi|: peripherals/spi_master/Icd
e SD KA/~ : storage/sd_card
o %3 R . https://github.com/espressif/esp32-camera

FHIRESCRY

ESP-WROVER-KIT V4.1 J5i3 & (PDF)

ESP-WROVER-KIT V4.1 75 (DXF)
KESP32 £ AR¥tEH» (PDF)
(ESP32-WROVER-E #; R#i#%1» (PDF)

JTAG 33X,

H/W 5214 5%

ESP-WROVER-KIT V3 A[ 451

AIEF NG T W T AR (1) ESP-WROVER-KIT V3 JT- %y K H I RERIH KL L . 4 ¢ ESP-WROVER-KIT
HAURARING, W50 H/W 855 .

HEe LA

e ESP-WROVER-KIT V3 Ff & #&
» USB %4k (A %% Micro-B)
e PC (Windows. Linux Bf macOS)

VRATLABRIE A 2307y, ELHEHIE B R A2 7 R

Espressif Systems 17 Release v5.3.1
Submit Document Feedback


https://components.espressif.com
https://github.com/espressif/esp-idf/tree/v5.3.1/examples/peripherals/spi_master/lcd
https://github.com/espressif/esp-idf/tree/v5.3.1/examples/storage/sd_card
https://github.com/espressif/esp32-camera
https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_V4_1.pdf
https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_V4.1.dxf
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_en.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wrover-e_esp32-wrover-ie_datasheet_cn.pdf
https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.3.1%20for ESP32

Chapter 1. e AL

fi&  ESP-WROVER-KIT & 7% — 2 ET ESP32 (- &, £ T LCD BEEEFI micro SD oA#,
ESP-WROVER-KIT A5 PA N ESP32 4 :

» ESP32-WROOM-32
» ESP32-WROVER Z¥I|##igH

14, ESP-WROVER-KIT R ATE T4 T — 3k Je#E 2 ¥ USB #r#s (FTDI FT2232HL), fifdf
KN E BT USB #2171, ffi ] JTAG % ESP32 #4791t , TSN ITAG #1525 . ESP-WROVER-KIT
AT R N R B (R EARCEL AR 8 1 T A IR T

NT BTN, B R 3 5 | A TT A5 .

#7E: %R A ESP32-WROVER #2401 GPIO16 i1 GPIO17 45 Il /E PSRAM [y F- e FI 4052 BAN
BUR, HTHH PSRRI EGE, XA GPIO IS [ H 2 I A ARG .

Dpiiettid  ESP-WROVER-KIT JT S 14 3= B F A4 T7 3R BT -

32.768KHz
110 expand
| LCD:
USB 3.2inch
Connector
1 Camera
t MicroSD
EXT_5V +5::E’£33V ) @l M RGB LED
[ 9: ESP-WROVER-KIT T HEHE ]
DyigieW]  ESP-WROVER-KIT JF A Ml 32410 #2 1 KAz il XL T
NEENET IR A,
o NIERA EMITIR, DAY /48 75 L A 41
o SRJEVAIRIRERI T /44 T P 2 il B
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Micro
SD Card

1o

RGB
LED

Camera

LDO

5V
Input

Power
Select

-] ESP-WROVE
a“\' KIT

gl 5 P-WROWER-

OR

ESP32
Module

FT2232

UART

SPI

CTS
RTS

JTAG

Power USB

Boot

[ 10: ESP-WROVER-KIT J %t ffi J&j - 1AL &

EN
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LCD UL R
L & o

& @ 039
L2
&0
@@
w17 @ 05
o4 @@ 0E
02 @ @ wo
s @@ wis

oo B 1w

1w @ e
s @@ o7
o B o
02 @@ 03
N . N
ruDy @ @ RESET

¥ 11: ESP-WROVER-KIT J % #l i J&j - AR &
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FTEHG BEENE

32.768 kHz 5N 32768 kHz (¥, 5Lt Deep-sleep 1 AT RERTED .

0 FRCHEFH ESP-WROVER-KIT Jf % Mk it 77—~ O BRHLFH, PIFEN & ESP32 R 511540
TEAFEDFERC T R, B RR s 0 Tiae -

ESP32 54 1] %5 ESP32-WROOM-32 & ESP32-WROVER, ESP32-WROVER iz 52%%
£ T ESP32-WROOM-32 W T A BIRE, H.PHE 32-Mbit PSRAM, AJ#E4ER
T A M4t 23 [B) R B s AL 3L T o

FT2232 FT2232 Z i USB i M f%dn . JF & AN vl USB 4% 1 X FT2232
SR AT AN R AR, 5 ESP32 ay 4., FT2232 008 A Al 7E 8 A $2 45
USB-to-JTAG #: M Yjfig, H{EifiA B $#2it USB-to-Serial £ 1 Tyfig, I
RN I 5. W ESP-WROVER-KIT V3 JF ],

UART 511, FT2232HL il ESP32 {47 TX/RX 2L 5[ H & JP11 fFine. BRiA
THOUT, XPES h kg Rz . AR E kT FT2232 i f] ESP32 #5145
I, N R Bl AR, R 1% 1 28 FLA Z R ER Tk g% o

SPI RN LT, ESP32 i fl SPI 422 19717 A & flash A1 PSRAM., fifi X 2£5]
[ %8z ESP32 FIH A SPT %45, XAMEOLT, FFIGINASMY Fik (CS) /7
o ER, kN ESP32-WROVER 4R}, %32 1000 T/ERE N 1.8V 1k
I ESP32-WROOM-32 I}, %3 i TAERE R 3.3 V.

CTS/RTS B OREES  EREBANERZ K. A T HBIZII6E, W70 Bk IE A
BEE TP 14 AH A5

JTAG JTAG ;1. FT2232HL Fl1 ESP32 ) JTAG 25| % JP8 lpiur. ZRik
BT, X G S AR, WFRMHEE JITAG, T IE LR NG, &
FERLIE .

EN A

Boot A . 152 Boot HEIFLRHF, [FIHE— R EN g (MLEERZAN T Boot i)
s CREAETEY AR, R TR E .

USB USB #: 11, w] HIAETF At pg Bt i, s s: PC M A vyl 4 1 .

(VSIS P USB i —MI, JFAM H; #5725 USB f#dd—Ml, JFAMubir.,

YRR K ESP-WROVER-KIT F % i n] i ik USB Jis 115k 5V iy A$z LI fkH . I Pl {f
FH Bk e MEAE WAL AR B T . B 2R R L, T W EE TR A R
WA 5% IPT HERESR AR .

5V Input 5V HUEE: D EBUNAET KoM B dhiztT (RiER: PC) BHMER . U T4 i fr
TAE T e HL i

LDO 5V-10-3.3V K JE 2= 2 H & [k %% NCP1117(1A), NCP1117 fix ) i HE oA 1
Ao B b LDO [l 2 iy b W, {HR Pt mT DA FH B R AR Sy L )
LDO. ®HZ{ZH,, il ESP-WROVER-KIT V3 5[4,

gk B0, bR E OV7670 A5 kAR bR,

RGB LED CLERE RO A, nTi PWM (ks se BRI 4554

/0 Me BRI T A Y 25 1 2T B HEE . W AT ESP32 #5474

2, SLH PWM, ADC, DAC, I2C. I2S. SPI %ZFIgE,

microSD < F#

0T 2 SR 2 B s A T O Y T A3

LCD 7R p#

SCREMGSE—3K 3.27 /) SPI (BRUEPUZeERFTAME 1) LCD EoRgs, 15 W ESP-
WROVER-KIT & # 7R &y -- 1P ALHE .

peELENL Il S 4HEE, BCEITAMRENEE, HR R LI RE L T
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HE BkekigE IhgesaiR
8t

JP7 85 1 AL 5 A ESP-WROVER-KIT F & #i it
] L

JP7 {#i F USB 3 1 25 ESP-WROVER-KIT FF % ik
] L

JP8 fiifE JTAG Zj5E
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ESP32 f5JHIsr il ESP32 R ¥4 Tl 4 i e B2 o5 YO T O ERRE AR i5e i o QSR L A TN 17
MRFERE (AR TERE, WHRAT BT IAEA T . Eetn, SRESIPA HEEH R ERAMI AL, WX L GPIO W] ff]
THA A

MR IR s 2 A TRE, ATt B AL SOONTRE R A R R E T, EC A GPIOO 1 GPIO2, iy T4 i
i, —LEANREBA TR G, et fi T JTAG A1 SD -RAEFE MM, PR —2e 1] SD K30
REAY N I JCIA [ N 247 JTAG st

FAAEOLR, ARG ATE G . Hedn, LCD Bl SD R —4> GPIO21 A& ], W] AR A .
AT LCD Bt D/IC (Bdlaizhl) {55, FF M TEOR A SD Ry CD (55 (RadlfES)-
WTEF R AR INRE, IF AN FIE T VAl L #E Bk R167 RASHZIIAE . JEIS, LCD Al SD -RAf u] [a] i fi
A

WM A G, 3T —FT R A

B VO EHZE5/IP1 JP1 AT 14 x 2 kT, BATIREn IR “1/0” SR 4. Pl
“HHT B T X S A AR A T

H+H 1/0 I/0 H+H

n/a 3.3V | GND | n/a

NC/XTAL 1032 | 1033 | NC/XTAL

JTAG, microSD 1012 | 1013 | JTAG, microSD

JTAG, microSD 1014 | 1027 | #1%3k

Bk 1026 | 1025 | $#:f43L, LCD

gk 1035 | 1034 | ik

gk 1039 | 1036 | ##:f5:k

JTAG EN | 1023 | ##f53k, LCD

B3, LCD 1022 | 1021 | #:1%3L, LCD, microSD
%, LCD 1019 | 1018 | #f%%, LCD

Bk, LCD 105 1017 | PSRAM

PSRAM 1016 | 104 LED, #if%3L, microSD
%3k, LED, Boot | IO0 | 102 | LED, microSD

JTAG, microSD 1015 | 5V

N
=

NC/XTAL - 32.768 kHz Oscillator

JTAG - JTAG/JPS

Boot - Boot $#48#/SW2

BBk - A% K /IP4

LED - RGB LED

microSD - microSD Card / J4

LCD - LCD/U5

PSRAM - {5 F Tk ESP32-WROVER [t «

32.768 kHz ¥

ESP32 &k
GP1032

GPIO33

i BOAKSOUT, A8 GPIO32 Ml GPIO33 CLiffk A k. Ik, i T ARIEF S H e BrE, EPE
BIFFR R 2 JPL /O 3EH: . M Al iiad Ff RIT/R23 4b i O BRALPHAS % R12/R24 4b, PAKF GP1032 FiI
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GPIO33 Wi M MBI 2 JP1,

SPI Flash/JP13

ESP32 &/
) CLK/GPIO6
) SD0/GPIO7
3 SD1/GPIOS8
A SD2/GPIO9
5 SD3/GPIO10
6 CMD/GPIOI11

i B flash ST 0 ORI R140 ~ R145 JE 5 B HEEE JP13. QIR 2EKF flash 1 TR
75 80 MHz, y [ ik BIPRULE (5 558 SIS H Y, d@IURSER R140 ~ R145 MU, KFRE4LY flash B2k 5

HEEE IP2 BT
JTAG/JPS
ESP32 & JTAG 55
1 EN TRST_N
) MTMS/GPIO14 T™S
3 MTDO/GPIO15 TDO
4 MTDI/GPIO12 TDI
5 MTCK/GPIO13 TCK
1% J:/JP4
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ESP32 EH BRLES

1. n/a 33V

2. n/a b

3 GPIO27 SIO_C/SCCB H%f

n GPIO26 SIO_D/SCCB %}

5. GPIO25 VSYNC/E: & [r]

6. GPI1023 HREF/ K F% %

7. GPI1022 PCLK/fg Z i[5

8. GPIO21 XCLK/ & S 4h

9. GPIO35 D7/GEH Bit 7
10. GPIO34 D6/15 Z K Bit 6
1. GPIO39 D5/13 ZK0F Bit 5
12. GPIO36 D4/% Z K Bit 4
13. GPIO19 D3/{& ZKf Bit 3
14. GPIO18 D2/ Xk Bit 2
15. GPIOS DI/ ZHd Bit 1
16. GPIO4 DO/ Z K Bit 0
17. GPIOO0 RESET/ L5 i
18. n/a PWDN/H£5 3

* DO £ D7 N BB a2k

RGB LED
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ESP32 & RGB LED
N GPIOO ARE)
5 GPIO2 Z3)
N GPIO4 k)
microSD |
ESP32 &/ microSD {5 &
N MTDI/GPIO12 DATA2
N MTCK/GPIO13 CD/DATA3
N MTDO/GPIO15 CMD
A MTMS/GPIO14 CLK
s GPIO2 DATAOQ
A GPIO4 DATA1
. GPIO21 CD
LCD/U5
ESP32 & Hj LCD 55
N GPIO18 A
N GPIO19 SCL
N GPIO21 D/C
. GPI0O22 CS
s GPI023 SDA
. GPIO25 SDO
. GPIOS 6

WRETFIFE  ESP-WROVER-KIT EHURT, 31 SeifilIT AR S i Teiit .
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PIUGEBERE R IR R IR, RN SR ME AL B .

o N IPT MRS, 1EF USB AJT ARl
o i) IPLL MEEgS, (ERE UART @ fH.

USB@R _ fERE UART B8

RN B AR
FTIF WIRIFY:, SV Power On LED [/ 57,

WERIFHEI R BUE, WAk A ] PR3 3147, R UTREIT L3, F2 R Bl H bess
BARBFF KM

FHORESCRY
« ESP-WROVER-KIT V3 J5i#f [ (PDF)
KESP32 ${ AR #AE 15 (PDF)
«ESP32-WROVER # R#i#%45» (PDF)
(ESP32-WROOM-32 $ R#ik%1» (PDF)
JTAG X,
H/W 814 5%

ESP-WROVER-KIT V2 A[ 451

AIEF NG T W AR 61 ESP-WROVER-KIT V2 JT %t S HERERIHH KL - 4 % ESP-WROVER-KIT
HAUARI NG, W WH/W 8255

S SRS
* ESP-WROVER-KIT V2 JF % #

» USB %24k (A %% Micro-B)
e PC (Windows, Linux B macOS)

VRATPABRIE A2y, ELHERIE B R A2 5 & BT

fitiA  ESP-WROVER-KIT /& 'Rz —kdET ESP32 BT &Mk, AL T LCD FEEHEA] microSD 1l
ESP-WROVER-KIT H]3ENE P ESP32 f#i4H
» ESP32-WROOM-32
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+ ESP32-WROVER 5|4

Bt4h, ESP-WROVER-KIT [ itRe 2 AETHEA T 3Lt 2 ppisl USB My (FTDIFT2232HL), fuifJf
& NG UE e USB $: 11, fiiH] JITAG %t ESP32 #E4 71, TrE#i4NY ITAG i 2% . ESP-WROVER-KIT
AAIT RN B B S FLR R AN T A A g

N T BTN, B R I 5 | 2T R 5.

#1E: ESP-WROVER-KIT V2 #i %k ESP32-WROVER #44 ) GPIO16 1 GPIO17 45l Fil E PSRAM [ -1
FEEES . BOATER T, T4 PR SR ERE, XM~ GPIO & IRT | 2 TF &5 .

Jrfiettid  ESP-WROVER-KIT JF A 14 3= AL F AN 47 s R BT

crystal
110 expand
USBE 3.2inch
Connector
1 Camera
| MicroSD
USB_gV
LDO:
EXT_&V +5W->+3.3V RGB LED
I 12: ESP-WROVER-KIT T fEHE ]
yigseW]  ESP-WROVER-KIT JF A Mty S22 e 1 Kzl XL R
NEENG T IR AN, R
o NELRA LATFIR, DA ST A28 T 1 i 3241
o SRIEARIRERIUF A48T 18 2 i) A
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Micro 5D 32.768K I
Card Hz
ESF32
| Madule
| ——
‘ 1o e
,- cTS
E‘ RTS
! LIART
RGB | l
l 5Pl
Camera [
—i JTAG
LDO FT2232
5V l Power : l Power I ; -
r:put Key | Select hEs Book EN ‘
& 13: ESP-WROVER-KIT F % ¥ J5) -- (AL IE
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1012
014
026
1035
1039
EM
1022
1618
05
1018
160
50102

1815

L]
o *
)
D &

LB N

0z
i}
PHEN

L I B B B BN BN BN B AR B OBE BN BN BN B O BN OB AN BN OB N
LB B BN BN B BN BN BN BN BN BN O BN DN BN BN B BN N BN NN BN AN

AT et . oo 0

*oH #

. ﬂmm-un

[ 14: ESP-WROVER-KIT J %t ffi J&j - AR &
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FEAMG BEXNA

32.768 kHz 5N 32768 kHz (¥, 5Lt Deep-sleep 1 AT RERTED .

ESP32 &4 A& NG ESP32-WROOM-32 & ESP32-WROVER ., ESP32-WROVER Fi4H 52 %%
££5% T ESP32-WROOM-32 [ i GThfE, H.N'HE 32-Mbit PSRAM, R[4t
TG Ml 2 [ A B AL B RE ) -
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SPICLK, HS1_CLK
(R4t 1) ,UICTS

1021

I/0

GPIO21, VSPIHD,
EMAC_TX_EN

1022
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10

1027

/0

GPIO27, ADC2_CHY7,
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RTC_GPIO17

EMAC_RX DV
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to-JTAG £ IR, JF7E#iE B $2{ik USB-to-Serial #2 T fE, A1 & A iy
N FTF % 5it. W ESP32-Ethernet-Kit V1.2 DAL (A #7) JEHLA,

USB i [ USB #: 10, o] HAEH At gt i, s sz PC FITF A s 58 0 .

LY ¢ YR C. K1 SVO H8E M, FFAh b $K1m GND #8—0, FF A .

5V Input 5V LR WU Ao d B 8hisft (ks PC) BHE .

5V Power On LED | 4P kHGEMA )G (USB 8ANT 5V ki), 24l s AT Riseie

DC/DC %4 2% Hi 5V 33V, ks ik 2 A,

Board B %% 2% 1 XFHEEFAHERE, BT IEBPOE T4 (B#&)

IP101GRI (PHY) YHZ (PHY) B 11 10/100 Heii DL ML & 28 IPIOIGRI & B, RiF & AN &
SEINS DUK LR 4R i PR 2 148 . PHY 5 ESP32 i i ik A4 oph 5742 11 (RMIT)
SEHLERE . RMITL 2 B S7 32 11 (MID) AR R4S . PHY W] 7E 10/100 Mbps
#3748 TEEE 802.3 / 802.3u FRifE.

RJ45 3t |1 DA I B A% i g 11

D 28 A8 W 2575 e S T LUK I P B2 ) — 5847, TR LB, o 0 a2 g e R L B
AR, ALFERE IR R AR B 2 dE 2 1) P Ak ERHE S . [ BB ATEIR &
A5 DK 1585 2 ) AL L B 46

Link/Activity LED 2ALED (G fnzifn), a4y 3l s PHY AT “Link” JJRESEL “Activity” JR7S.

BOOT Button . $ T BOOT #IFCRE, [FIRH%—F EN## (JLhIASZATF BOOT )
A CREMAETE AR, a0 R

EN Fich AR

GPIO Header 1

i 6 NAB[ M FLALR, TiER:E ESP32 fy% f GPIO., HIANZE, & W.GPIO
Header 1.

Slkes SFRBCC RN E 8 F B . 208 5 42 A T 4 SRS BT R TR, TR
BOOT 5§, EN H Bl T fi 1.

PoE T-H (B #t)

PoE AR AR AR HLGi & i FLE (PoE), SHVAKIIERR (A ) $2fitriyil. PoE

T (BHR) MEZAM Akt R REHE R
PoE Fit (B#R) HADPNRHM::
« %% IEEE 802.3at #:lfi

o R 5V,

14 A

W5 PoE THE, 4 HI AR LS5 DK B (A #R) Y RJ4S Port 45 3 PoE AL, PAK
MBS (A AR) RlEIk H PoE 1At (BAR) B9 SV HEHS, KA USB ftri B 514t £ PoE fftdi.

% 2: KM% 2 PoE T (B i)

EFTL EFNE

A ROERETE A HEEF (Z2M0) AERTE (), JH T PoE TAR (B 1R) TERE & Ehernet board
(A). ZEMIREP SR B PoE ScHHLIIHLIE. A A I} DRI (A H0)
BRAE S V .

SRR PoE THL (B B) WIEILIE (26.6~ 54 V).
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External
Power
Terminals
Board A Board A
Connector Connector

[ 25: ESP32-Ethernet-Kit - PoE F#z (B #x) s (GSmok)

BEELEDL AT 4H T ESP32-Ethernet-Kit F- % i it A {71 e 158 701 .

IRELEFEIF R PREIT RATITIY, SRAGTT A58 g GPIO i e 2 FT2232H DASfit JTAG Zhfig. #kigJT
KKHIS, GPIO W] AR HAbLH i -

#®RAFFX | GPIO EH
I GPIO13
2 GPIOI12
3 GPIO15
4 GPIO14

RMIT Ipppiii e RMIT AR A PAK I MAC #1 PHY §52— A>3 50 MHz [a)25 4l (B RMIT
), ERERT A SMRSE L, U RT DA N EREY ESP32 APLL 74 (CRHERE) .

Fril: A% RMIL ISR EE LR, 755 W ESP32-Ethernet-Kit V1.2 DURM AR (A #) J5HHA,
%5 2 WAL E D2,

PHY flll#2 it RMII b} % ESP32-Ethernet-Kit ¥i\ it # >y IP101GRI f#) SOM_CLKO {554 ${it RMII I}
Bl RIS B PHY SMINESRY 25 MHz Joif dh 2 id =2k . FEETHS LTI
R, A4 LAn RESET_N 51 N i i [l & PHY BT (DRAS, ESP32 7 #0if i GPIOS

RESET_N fii 5 A B3l PHY, JUAIXAEA REORIE RS IER LR, 0 ESP32 A AE—E JLFEAT
HA (24 REF_CLK_50M B8P E57E GPIOO b HLRAEHT BNIAFAL T 5 HLF) o

ESP32 APLL Wit fikir) RMIL Bfpp - o) —Fhie P2 M ESP32 APLL PHFKE RMIT BF4f, i3 0L &
K H GPIOO [ 55 i e, DARU LS R IE R i i, SR ML4: PHY.

PPN, 1 P F EAE T ER BRI I — LA AR A KRN (E KL, 152 L ESP32-Ethernet-Kit
VI2 DRI B (A fi) J5IA, 552 50, (% D2, WHERD, R APLL B2 HA A (401128 5t
), IR RMIL 4

GPIO 4rfic A5 /v44 T ESP32-Ethernet-Kit JT A M i 12 1 s RERY GPIO 2 e it «

IP101GRI (PHY) $11 F#E22% 7 ESP32 (MAC) 5 IP101GRI (PHY) ()45 %t % % . ESP32-Ethernet-
Kit [1) 5B ER I ok (A A A S 2 1
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ESP32
GPICD REF CLK_50M
N

. ‘ IHI

=

- = o

&) A % b b
o o
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e o]

RMII RMIl Interface 0 PHY
Serial Management Interface
z IP101GRI
|_
L
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L
&
GPIO5 i T
K 26: PHY &4t RMII fip4h
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ESP32
GPIOD REF_CLK_50M_180
APLL
Y
=
= = o
&) A % b b
, o
= =
e o]
RMII RMIl Interface 0 PHY
Serial Management Interface
z IP101GRI
|_
L
o 0
‘-.I’DDIm L
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No. | ESP32 &Hl (MAC) [ IP101GRI (PHY)
RMII 352

1 GPIO21 TX_EN

2 GPIOI9 TXDI[0]

3 GP1022 TXDI[1]

+ GPI025 RXD[0]

5 GPI1026 RXD[1]

6 GPI1027 CRS_DV
7 GPIOO REF_CLK
PR

8 GPI1023 MDC

9 GPIOI8 MDIO
PHY 5 1=

10 | GPIO5 | Reset_N

P4iE: ESP32 [¥) RMII 3= v "1 () T A 48 ) 40 B #2181 2 1Y, AN gl IOMUX 5, GPIO R #E1 7 5 2
REF_CLK {{ "] ##& GPIOO. GPIO16 5 GPIO17, H AWt GPIO 4 [ k7 8 ik .

GPIO Header 1 ASj3:28403% ESP32-Ethernet-Kit JT % #f_b 343 7 it il ) GPIO.,

GPIO Header 2 #Rfs “UiM]” fMAIIAFEEIE, ARG 5 n] i i GPIO.

No. | ESP32 ]
1 GPIO32
2 GPIO33
3 GPIO34
4 GPIO35
5 GPIO36
6 GPIO39

No. | ESP32 &/l | iwBH

1 GPIO17 DR PR 1
2 GPIO16 DU 7R 1
3 GPIO4

4 GPIO2

5 GPIO13 DLR 5 1UEEE 2
6 GPIO12 DL AU 2
7 GPIO15 DLR A UEREE 2
8 GPIO14 DL A ULEH 2
9 GND Ground

10 3V3 33V HE

i

1. ESP32 ith /1) GPIO16 #1 GPIO17 45 % A4 5| i & ESP32-WROVER-E #4115 1, R b Je vk fiff
Mo A ESP32 i) GP1016 Fl GPIO17 45 I, #I T4 HAt AR £ PSRAM Ryf4H , Leh ESP32-
WROOM-32D & ESP32-SOLO-1,

2. HAThBEHR L5 7 it e 4327 X AIRCEL
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VG ya I‘_,l .

GPIO B RLAH: ESP32-WROVER-E | IP101GRI | UART | JTAG | GPIO Comments
S_VP 1036
S_VN 1039
1034 1034
1035 1035
1032 1032
1033 1033
1025 RXD[0]
1026 RXD[1]
1027 CRS_DV
1014 TMS 1014
1012 TDI 1012
1013 TCK 1013
1015 TDO 1015
102 102
100 REF_CLK See note 1
104 104
1016 1016 (NC) | See note 2
1017 1017 (NC) | See note 2
105 Reset_N See note 1
1018 MDIO
1019 TXD[0]
1021 TX_EN
RXDO RXD
TXDO TXD
1022 TXDI[1]
1023 MDC

i

1. AR 1k ESP32 ] GPTIOO [ I HUIRAS3Z PHY M4 i 52, PHY ] RESET_N BRACH{E, PAX
M PHY filEtehdi . BHE, PTRAE G GPIOS 51 RESET_N DAFT A B8P th . 2 WLPHY iz
B RMIT o 5F o % T Joiiiat RESET_N S¢PA epd i) PHY , PHY i fidf F AT e SR04 F /i g
A TR . 500 H RESET_N 251, BOANGOL T MR 25, HAE L5l ESP32 FFjE. A
KSZT, WS W ESP32-Ethernet-Kit V1.2 DUKMEER (A Hz) JREEE.

2. ESP32 it i ) GPIO16 #1 GPIO17 44l ¢4 5| 4} & ESP32-WROVER-E B4 (45 1, A I oA
M. WnFFHEH ESP32 (1) GP1016 £1 GPIO17 45, FIHE# AR PSRAM [A4H, b 4n ESP32-
WROOM-32D & ESP32-SOLO-1,

WHRF A ESP32-Ethernet-Kit FHLET, 15 B JeHfiiATF Z AR SE G Toft .
MG E

Lg%, A RMAE (AR) ERITAEF SRS ONIRES, (F DhRBERIF LA T ERIAIRES .
2. AT RN AR E AN, AR R TGS

3. BRI PATESEPOE 45 (B #) , (HURE] B ISR AT ] SR I

4. ffiff] USB Bl frvA K448 (A 4R) 3 ZE PC,

5. % HLJRIFEM GND #£ % 5V0 —1ll, JtH}, 5V Power On LED [ %%,

EAIFIFR  BUHE,
BARBITF AL o

TEBENT 200, PR 58 ik BTl 5%

THRITE PR N TT R 5 T, AR AR ETIT BRIl Bl H b
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FL ¥ S M DR sl 78 5E BT A RSB E AT AR5, B el e B 485 ethernet/basic 7Rl 4%
BT T T PAOR M RE, SZReANE PHY , GU3EESP32-Ethernet-Kit V1.2 ((&&7Kk) A K
IP101GRI .

%% ESP32-Ethernet-Kit V1.1 [ 3= 25 %

o HIESRAD I K JA [ GPIO 45’5 22 ).

e Cl, C2. C42 1 C43 ¥4y 20 pF. 145 E I, ESP32-Ethernet-Kit V1.2 DUKMERAR (A #r) JFEIE
K.

o f#4H ESP32-WROVER-B #:# >}y ESP32-WROVER-E,

ESP32-Ethernet-Kit 1) H: i}z A<

o ESP32-Ethernet-Kit V1.0 N3
o ESP32-Ethernet-Kit V1.1 N113% %

LIPS E

ESP32-Ethernet-Kit V1.2 PAKMEEN (A #7) JEFEE (PDF)
ESP32-Ethernet-Kit PoE T-# (B #%) B[ (PDF)
ESP32-Ethernet-Kit V1.2 DLKMEEH (A #z) PCB i )5 & (PDF)
ESP32-Ethernet-Kit PoE T4 (B #¢) PCB 7 5% (PDF)

ESP32 $, AR Fk% 15 (PDF)

ESP32-WROVER-E # A 4% 45 (PDF)

JTAG X

H/W 5214 5%

A KATT B Z BT S, THBCR IR 95 581] sales@espressif.com.,

ESP32-Ethernet-Kit V1.0 A[ 4514
AFGF AT A ] ESP32-Ethernet-Kit JT A A LA K it ELAH K HIRE «

ESP32-Ethernet-Kit Jg— 3K VAK e Wi-Fi P& M, AN PAKRM &K T Wi-Fi SR8, 0 THRAVER
(AL IR, ESP32-Ethernet-Kit th[d] i 2R AKX K fIEHL (PoE).

HEe5 TR

s ESP32-Ethernet-Kit V1.0 F+ % A&
» USB #{E4 (A % Micro-B)
e PC (Windows, Linux 1 macOS)

PRATABRE /Y20 0Y . B RTIE B R A2 /7 T 4 B

#%i&  ESP32-Ethernet-Kit J&—Z0R H R4 M &

BT KA AR BN (A Bz) #1PoE ¥4z (B AR) PR, HAnA KMaa (A ) Wi/ Wi-Fi
L ESP32-WROVER-B #1420 1 B 11 10/100 P AR Pk & 2% (PHY) IP101GRI, PoE T4 (B#r) 2
HEPAK ML TR . ESP32-Ethernet-Kit [1) A M n] #E A 142 B Mg B ot Rz TAE.

BT SRR AN, A SGRER T —E 2 Y USB Mrfess (FTDIFT2232H itk F), #Eifi fo i
JFA& NG E#EE R USB #2100, i JTAG X ESP32 #4711, TLFEHIMY JITAG &4 .

Dyiieteid  ESP32-Ethernet-Kit JT % A i) B AITER I XL T

yigieW]  ESP32-Ethernet-Kit JT Ay 3 EALF . 45 1 L a7 LT -
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Ethernet Board (A)

[0
ESP32-Ethernel=Kil _A_V10 |

. @ wed Espressif. com

i,
E
=
3
w
]
o
]
L3
2
L
w
-
m
=

eml
w

PoE Board (B)

[ 28: ESP32-Ethernet-Kit V1.0

SV ESP32—ETHERNET—KIT_B
- 4
ESP32-ETHERNET-KIT_A ESP32-ETHERNET-KIT B

RXCH BXCH
TXCH : TXCM
1878 : 1878
ipdE i 1P45

? Flyback POE2§253 .

B3V rranstomer ke S ponc e |
: Controlex]
R L T L T T T T T T $ p——
Interface
PR kS I SN eI [eEY
Svitch 5v-3.3V IP101GRI
RESET N
=y JTAG MAC OSC_EN
UsB D+/D~, USB-UART ESP32
NN USB-JTAG
(FT2232H) LED#
DTR/RTS
;‘r‘:; EN+IO0 S T IO0+EN I
ESP32 -~ETHERNET-KIT A e
& 29: ESP32-Ethernet-Kit T HEHE & (,ﬁﬂ}ﬁij{)
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CH_PU Button
BOOT Button GPIO Header 1

ESP32-Ethernet-Kit_A_V1.0 A A ° ESP32-WROVER-B

Link/Activity (J L A® | S
LEDs —|: [ p

Magnetics
Module

RJ45 Port ——e

IP101GRI
(PHY)

Board B
Connectors

ESP32-Ethernet—Kit_B_V1.0

DC/DC 5V Power On LED
Converter 5V Input Power Switch

&l 30: ESP32-Ethernet-Kit - PAKM N (A W) #ifF (k)

UKD (ABR)  FEREENE A _EMTFIR, DA ST 41 il R

GPIO
Header 2

Flow Control
Function Switch
Tx/Rx LEDs

GPIO
Header 3

FT2232H

USB Port
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ﬁ EH | EXNE

ESP32- | iX %k ESP32 Fi4H [N 64-Mbit PSRAM, n]$0E 57 1% 1% MGt 2= el A Eic ab P fig

WROVER-

B

pat|

GPIO | i SAKE[H AL, TiEB:E ESP32 (974 GPIO. EANZ, i W.GPIO Header 2.,

Header

2

s BEE, T AT AR ES . HARNE, WA,

?Jﬁﬁiﬁ DIP Jf 3¢, WECHE ESP32 #4r GPIO [Hifig. EARNE, 1§ Waseitdd X,

ETIPN

Tx/Rx | 2/~ LED, 7]~ UART E#inIk7E.

LED

GPIO | Wi#$; 2 ESP32 WHK 4 GPIO, MRy Akt 1577 X M B AR DI6E.

Header

3

FT2232H FT2232H Z Pl USB 58 OIMr e . JF & N D nld ek USB 2 C%F FT2232H ith i it 4742 1l
Mgwfe, 5 ESP32 A4 . FT2232H itk vl 7EiHiE A $#2fik USB-to-JTAG £ M IEE, IF7E
iHiE B $#{it USB-to-Serial 32 I DI RE , A & A BN A & 518k, W ESP32-Ethernet-Kit
V1.0 DURM R (A #) JRERE

USB i | USB #2100, w VRS AcAR e B s, B0 PC AT Al il (s #2110 .

I

;% PEFF | IR, $k1n) Boot $z4g—Ml, &M FHL; 4k 25 Boot #ii—MI, FFAMbir.

5V In- | 5V HLJEEE OEUEFF bl B shizft (GRS PC) WHER] . UH T2 TAE TG &H

put b/

5V YIF Al G (USB AN SV L), 2 fadg/m ] RSkt .

Power

On

LED

DC/DC | i S V# 33V, Bt HEiEE2 A,

Ay

?g)ﬁiﬁ 1 X} 2 £F4HEER, FFIEBPE T4/ (BH#)

7

IPI01GRI ##1 2 (PHY) Him 1 10/100 P UK M s IP1OIGRI , A vFFF & N S 85 PUK M £k

(PHY) | &2z, PHY 5 ESP32 i@t b A M 37 82 11 (RMID) SEEliE+z . RMIT 2 Al
SO (MID) BfEifkiii4s . PHY AIFE 10/100 Mbps 3% 37 3¢ IEEE 802.3/802.3u Frift .

RJ45 DA RS 4% i g 11

Ui 11

WA | L8 AR e i T AR B2 10—, TR HL B S a2 i b R R AR 52 ), A0 46 B 1E

s W K giits R 45 27 [a) = AR AR 2. [ E do n] DAYE RO R #4585 DA I 58 48 2 Ta) $ 13t FL IAE

(LR

1

Link/Activily} LED (£t fIZ1 (), w4515~ PHY AT Link” RS Activity” R .

LED

BOOT | Fzkficht. #T BOOT §I-frFs, [l —T EN & (JLHPAZEAAFF BOOT £#) #EA <[l
g PERE B, R R B

CH_PU | & f k.

Fe

GPIO i 6 MRS EFLAL L, TiER S BSP32 (94 1 GPIO. HAAANZE, i WWGPIO Header 1,
Header

PoE [*hz (B Hx) PoE Fudid AKIM AL HFLAE (POE), NPAKKMEEMR (A #7) $24EHJE. PoE 1

e (B #)

) B DL 7 Ak RS REAE A .
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PoE T4 (B #it) HAPATHRE:

« ¥k IEEE 802.3at
o HERIH: SV, 14A

W R PoE Th, 5 DAKILRGERF AR M EER (A #) _Ef¢) RJ4S % 15 55 PoE YA 4iAl. KK
R (A AR) #IERE PoE T4t (BAHR) #Y SV RIS, KFA USB fitr 5 314 2 PoE fikri.

External
Power
Terminals
Board A Board A
Connector Connector
[l 31: ESP32-Ethernet-Kit - PoE T4 (B #R) fifF (Adiiok)
FEAYG BEXNA
A Mk LA~ 4 5HERE, BTR BHOIER 2 KM AR (AR) .
AN Z G | PoE FAlu (B i) A5 HIFLE .

BEFLEIL A /441 T ESP32-Ethernet-Kit J A M (A8 /1 L 1 .

IIREREFEIFIE M)Al G ShREERRIT AL E R E GPIO & M) ZhE .

DIP SW GPIO ZH]J &HitheE (DIP SW F2RkE)

| GPIO14 ER: D FT2232H, L ITAG 1)
: fig

) GPIO12 R R FT2232H, #E ITAG 3
: fig

3 GPIO13 EH:Z FT2232H, L ITAG 1)
: fiE

A GPIO15 EREE FT2232H, 3L ITAG 1)
: fig

s GPIO4 ERE R FT2232H, #E ITAG 3
: A

6 GPIO2 R ZE ML 25 MHz 53R

GPIOS % % TP101GRI [ RESET_N
7. -~
LN
8. n/a

F PR AP DIP DW, K54 GPIO T Hofth i i

WirE 2x2 BREERAR, WHT UART HifEalfe.
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=5 #iE
L MTDO GPIO13, IL#szitd¥ I X,
5 MTCK GPIO1S, NL#pfeitdd I %,
N RTS FT2232H [{) RTS {55
A CTS FT2232H [/) CTS {55

GPIO 4yfit  A4Y/+41 1 ESP32-Ethernet-Kit JT A M iE 12 H BN GPIO 73 BLfi it «

IP101GRI (PHY) #%11 ESP32 (MAC) 5 IP101GRI (PHY) [A45 I 2 & L K . ESP32-Ethernet-Kit J %

BRI AR S 3% 1 (RMID).

. | ESP32 & Hj (MAC) | IP101GRI (PHY)
RMII 3o
| GPIO21 TX_EN
5 GPIOI19 TXDI[0]
3 GP1022 TXD[1]
A GPIO25 RXDI[0]
s GPI026 RXD[1]
6 GPIO27 CRS_DV
5 GPIOO REF_CLK
RN N v e
8 GPIO23 MDC
9 GPIO18 MDIO
PHY 5 15
10 | GPIO5 | Reset_N

ik BT REF_CLK Z 4, RMI 3w R IrA & B o o2 B 2 1Y, A Bed i IOMUX 5 GPIO Hfi 4

AT R

GPIO Header 1 AR JEREZ 05 ESP32-Ethernet-Kit JT % #g_F20A F At F ) GP1O .
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* 5V Fl GND %5 {L e,
« 3V3 FI1 GND & JBfitH,

WP — At AL 7750 Micro USB i FIfitHE

. mE | 55

L1 3v3 | VDD 3V3

L2 | EN CHIP_PU

L3 | VP SENSOR_VP

L4 | VN SENSOR_VN

L5 | 34 GP1034

L6 | 35 GPIO35
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L8 | 33 GPIO33

L9 |25 GPIO25
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RS5-BIW
wE | B

R1 GND | GND
R2 | 23 GPIO23
R3 | 22 GPIO22
R4 | TX U0TXD
R5 | RX UORXD
R6 | 21 GPIO21
R7 | GND | GND
R8 19 GPIO19
R9 18 GPIO18
R10 | 5 GPIOS
R11 | 17 GPIO17
R12 | 16 GPIO16

R13 | 4 GPIO4
R14 | O GPIOO0
R15 | 2 GPIO2

R16 | 15 GPIO15
R17 | D1 SD_DATAI
R18 | DO SD_DATAO
R19 | CLK | SD_CLK
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o SFPATIDCHL P 2% 45

5 LALLPFRE % ESP32-PICO-V3, P FEFGANG K, RKFRAR T L AR oA, [ s T
P AL A
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AT I PR

A5 R4S, ESP32-PICO-V3 AT 10 55 ARG YRS Iy 5| H 2 KA pi A4 (18 x 0.17).
ok 18 AR T B HEE, W AL R

Espressif Systems 75 Release v5.3.1
Submit Document Feedback


https://dl.espressif.com/dl/ESP32_DEVKITS_20190621.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_cn.pdf
https://espressif.com/sites/default/files/documentation/esp32-wroom-32_datasheet_cn.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32d_esp32-wroom-32u_datasheet_cn.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-solo-1_datasheet_cn.pdf
https://espressif.com/sites/default/files/documentation/esp32-wrover_datasheet_cn.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-wrover-b_datasheet_cn.pdf
https://products.espressif.com/#/product-selector?names=
https://www.espressif.com/zh-hans/products/socs/esp32
https://www.espressif.com/zh-hans/products/socs
https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.3.1%20for ESP32

Chapter 1. e AL

\\\\\\\\

B U e XD Micro-B USB
RXD DP
EN —
USB to UART DM
- - BOOT EXT 5V |—
Spring Pins for

ESP32 Module |— LED

VDD33
00 ©)

Signal

e Eoon)(EN)

Power

[l 42: ESP32-DevKitS(-R) (Siik)

#47k: ESP32-PICO-KIT-1 J % #2 2R AR F HEET

ESP32-PICO-KIT-1 >4 Al AL T 3T ESP32 ith i b - & R4, S 8 PR ER ESP32 itk H i3]
RE.
PG AFEA N LAY

o Bk N REANZE ESP32-PICO-KIT-1 FF &b, PAS bTF- X 30 AR i v (A 3R A

o AWM ARy X AR ET AR E T BT A A RO X
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ESP32-PICO-V3 LOO USB-to-UART Bridga

3D Antenna

Micro USE Port
Power On LED
/O Connector EN Button BOOT Button
Kl 44: ESP32-PICO-KIT-1 JF & Mfi R - 16T (sShiiok)
FEAHG ik
ESP32-PICO-V3 ESP32-PICO-KIT-1 H & A AR 2 A5 4H (SiP), #4538 ESP32 SoC ith f, X
TAIEHERZ . LC ILACHL % . AR F—~ EN 55 bhr PRI W] IR
TAE.
LDO 5V 33V LEERER
USB-to-UART CP2102N: ¥ - USB-to-UART Ffisy, BfG ik %] ik 3 Mbps.
Micro-B USB USB #10. W F ity , s0%8; PC #E17 USB ji A5 .
5V Power On LED FrhM EH)E, dtfgnilei. E2ER, WARX A i H 2
K.
/0 Connector ESP32-PICO-V3 IS T 51t 2 A tcHEEr . H Pl ESP32 ##47
SifE, S8 PWM., ADC. DAC, 12C. 12S. SPI%3Thgg. HE(EH, I
BT S MR AE
BOOT ## TR . #F Boot BT LRAE, [MIEIHE N EN HRF IR AR T #H,
JE AR R E R
EN f 4 AR

WTDFR  LHnT, Ji§H6fR ESP32-PICO-KIT-1 SE4F FLifi .

it A

e 1 x ESP32-PICO-KIT-1 Ff % #
* 1 x USB 2.0 A % Micro B %4k
e 1 xPC, iz47 Windows, Linux B macOS £%;

BRUEBCE RPN, FER R AR WAL E I AR, RN R Ak 22 ESP32-PICO-
KIT-1 FF &4 .

NE AL i X

TN QSRR , B ESP32-PICO-KIT-1 A Bl f0 5%
EEJTH, FEHI{E https://www.espressif.com/en/contact-us/get-samples ,
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AL A EIGSE, ESP32-PICO-KIT-1 I AR AR ARHAR 1% .

HEETT BRI https://www.espressif.com/zh-hans/contact-us/sales-questions.

wirk5%

DytiekEr]  ESP32-PICO-KIT-1 f) F B FRIEER T s R B R o

[¢ 8 ¢ ¢ « ¢ ¢ ¢« ¢ ¢ ¢« &8 ¢ ¢ & ¢ ¢ & o ¢ o

Pin Header
S _ ™o Micro-B USE
_RXB | DP
ESOT USE to UART DM —
ESP32-PICO-V3 EXT_5V |—
NDD33 |_ LED
LDO {O)
N sgna
( en )(pooT)
Paower

ESP32-PICO-KIT-1

[. ®« & & & & & & & * & & @+ & & & & & b » .]

[ 45: ESP32-PICO-KIT-1 ThREHEE (i)

Pt IR BERBEA T = A i Ty 2, AT R — i

e Micro USB it/ (ZRiA)
 5V/GND %It
 3V3/GND 45 I fiLH

B L ta S UL RO, RREIRI IR, 5 UR] RE 2 SR T A BRI E e I

TN 2t T ETRETT AR VO AR, H R ARRITIREIL T K. AR S S X
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Header J2
WS B FE Ihge
1 1020 /0 GPIO20
2 1021 /0 GPIO21, VSPIHD, EMAC_TX_EN
3 1022 /0 GPI022, VSPIWP, UORTS, EMAC_TXD1
4 1019 /0 GPIO19, VSPIQ, UOCTS, EMAC_TXDO0
5 108 /0 GPIOS, SD_DATALI, HS1_DATAL1, U2CTS
6 107 /0 GPIO7, SD_DATAO, HS1_DATAO, U2RTS
7 105 1/0 GPIOS, VSPICS0, HS1_DATA6, EMAC_RX_CLK
8 1010 /O GPIO10, SD_DATA3, SPIWP, HS1_DATA3, UITXD
9 109 /0 GPIO9, SD_DATA?2, SPIHD, HS1_DATA2, UIRXD
10 RXDO | I/O GPIO3, UORXD (W:z/#% 1) , CLK_OUT2
11 TXDO | I/O GPIO1, UOTXD (MW.:x4% 1) , CLK_OUT3, EMAC_RXD?2
12 1035 I ADCI_CH7, RTC_GPIOS
13 1034 I ADC1_CH6, RTC_GPIO4
14 1038 I GPIO38, ADC1_CH2, RTC_GPIO2
15 1037 I GPI1037, ADC1_CHI, RTC_GPIOI
16 EN I CHIP_PU
17 GND P e
18 VDD33 | P 3.3V it
(3V3)
Header J3
ws B A Inge
1 GND P B
2 SEN- I GPI1036, ADC1_CHO, RTC_GPIO0
SOR_VP
(FSVP)
3 SEN- I GPI1039, ADC1_CH3, RTC_GPIO3
SOR_VN
(FSVN)
4 1025 /0 GP1025, DAC_1, ADC2_CHS8, RTC_GPIO6, EMAC_RXDO0
5 1026 /0 GPI026, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXDI1
6 1032 /0 32K_XP (JL:Z#% 2a) , ADC1_CH4, TOUCH9, RTC_GPIO9
7 1033 /0 32K_XN (JL:zf#% 2b) , ADC1_CHS, TOUCHS, RTC_GPIOS
8 1027 /0 GPI1027, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV
9 1014 /0 ADC2_CH6, TOUCH6, RTC_GPIO16, MTMS, HSPICLK, HS2_CLK,
SD_CLK, EMAC_TXD2
10 1012 /0 ADC2_CH5, TOUCH5, RTC_GPIO15, MTDI (L% #% 3) , HSPIQ,
HS2_DATAZ2, SD_DATA2, EMAC_TXD3
11 1013 /0 ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID, HS2 DATA3,
SD_DATA3, EMAC_RX_ER
12 1015 /0 ADC2_CH3, TOUCH3, RTC_GPIO13, MTDO, HSPICS0O, HS2_CMD,
SD_CMD, EMAC_RXD3
13 102 /0 ADC2_CH2, TOUCH2, RTC_GPIOI12, HSPIWP, HS2 DATAO,
SD_DATAO0
14 104 /0 ADC2_CHO, TOUCHO, RTC_GPIO10, HSPIHD, HS2 DATAI,
SD_DATAI1, EMAC_TX_ER
15 100 /0 ADC2_CHI, TOUCHI, RTC_GPIO11, CLK_OUTI1, EMAC_TX_CLK
16 VvDD33 | P 3.3V fiti
(3V3)
17 GND P e
18 EXT_5V| P 5V it
(5V)
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[ EmAC_RxD1 |[IIBAGEZN [ RTC_GPIO? | [ADG2_CHS || GPIO26 |
S| ToUc+ [ RGP0 ] (3061 v [ ooz
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[HSZICND) | EMAC_RXD3 |[SD_CMD |[HSPIGSO | MTDO ][ TOUCH3 |[RTC_GPIO13 | [ADC2_CH3|[ GPIO15
ED_DATAG| HSPIWP |[THSZIDATAD)|| TOUCH2 |[RTC_GPIOT2 |[ADC2_CH2 || GPIO2

& 46: ESP32-PICO-KIT-1 F#Ifi )R (AdicR)

A )y
BEPERRAS A% TT MO BTN, ARA T S RAR

FHOR SO

o ESP32-PICO-V3 # A 4%, (PDF)

o SREFEFMBEITH

« ESP32-PICO-KIT-1 Ji# ¥ (PDF)

+ ESP32-PICO-KIT-1 PCB 75 (PDF)

B RATF R E 2T SR, THERR AR 45301 sales@espressif.com

ESP32-PICO-DevKitM-2

[ePio22 |[TwsPWP ][ UoRTS ][ EMAC_TXD1 |
[GPiote ][ VSPI@ || uocTs  |[ EMAC TXDO |

J [GPios |[SDDATAT]| u2CTs | [IHSTEDATAT
L [ GPIO7 |[SD_DATAD]|[ U2RTS | EISTIDATADY
§ [c0s | [VePicsn | [ISBATAB A R oL

[cPioio | SPiWP|[[SD_DATAS | IHSTIBATASY [U1TXD
[[cpios |[TSPiHD | [SO_DATA2 | HSTIBATAZ [U1RXD

[[epios || uorxp ][ cLk outz |

[[GPi01 ][ woTxD [ CLK_OUT3 |[ EMAC RXDZ |

GPIO35 || ADC1_CH7 || RTC_GPICS

[GPioas |[ADC1_CHG |[RTC_GPIO4 |

fiti&  ESP32-PICO-DevKitM-2 & —k T ESP32 W R A, M F##E ESP32-PICO-MINI-02/02U #

2. ESP32-PICO-MINI-02/02U #i#H H £ 55 %41 Wi-Fi Fl1iE T hfk .
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AR EERE , ESP32-PICO-MINI-02/02U [ FTA 10 {55 F R 40 L A IS 5 | 8 28 T A A oo il At 4
(18 x 0.17), ik 18 AMEE M F | B HEE, AT AL IR %%

#7k: ESP32-PICO-DevKitM-2 JF % # Bt SR B HEAT

ESP32-PICO-DevKitM-2 2y i} P2 i 7 1L ESP32 55 i W T A HOREA, SEhn 7 (8 1 FR % ESP32 3t v
IHIRE o

& 47: ESP32-PICO-DevKitM-2 4N (fstiiok)

ARIEEEIEA I
o Bk AT T4 ESP32-PICO-DevKitM-2 JF A, PA K b T X T AU as i B R i
o NAt A e X NMAZEIT AR ETT AL 1 Rk =
o R4FA%: Ji{ ESP32-PICO-DevKitM-2 JF & HRH (- HE405 B
. zséﬁzﬁ&i&; PR A (A ), T8 (a0 ), JFHRitedss 2 07 st RARTE AR AL T4
M o(sE);
o ABK A% PR I SCRY R B .

PEATT A T sk - F ESP32-PICO-DevKitM-2., 15 4:%F ESP32-PICO-DevKitM-2 JF % #i it
7T AR, SRIGHE 2 B T2 N 2 AA] 5 [ {5k 2T KA

ALV ESP32-PICO-DevkitM-2 FF % MiHG T B 41 ¢, B2 11 Kl Jy st F IRl T SC A 2% ESP32-
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ESP32-PICO-MINI-02 LDO USB-to-UART Bridge

Micro USE Port

Power On LED

Y0 Connector EN Button BOOT Button

/& 48: ESP32-PICO-DevKitM-2 J1 & M4l 44 &y - 1B (S iek)

FEHHE ik

ESP32-PICO-MINI-02 ESP32-PICO-DevKitM-2 J- A& M i A 28454l , #8528 ESP32 SoC ith fy. 1
P A] A 2k ESP32-PICO-MINI-02U [#F % #7 .

LDO SV 5 3.3V Rk =R

USB-to-UART CP2102N: Hi;i5 - USB-to-UART Hifigs, Bdif% s ] 35 3 Mbps.

Micro-B USB £ [ USB #1. wohJF &Mty 80248 PC 17 USB jif5 .

5V Power On LED Fkt ER)E, dEfRnITsR. HE2EE, AR A P ftnm
K.

/O Connector ESP32-PICO-MINI-02 [ I EL 51 2 & AcHEER . I Fal %) ESP32
WEAT4AR, S PWM, ADC. DAC, I2C. 12S. SPI Z1jfE, W= M,
DLEETE bt

BOOT R . HCT Boot S OREE, [AIHSHE N EN R IE A CF R #H,
IR R

EN fi:4# AR

BOTIFE  FHE, e ESP32-PICO-DevKitM-2 5247 T4 .

B s A
o 1 x ESP32-PICO-DevKitM-2 H % #x

* 1 x USB 2.0 A % Micro B %2k
* 1 xPC, 1547 Windows, Linux B macOS &%

BRAFACE. ATk N, TR R AR WP A E T RS, R R ek 2 ESP32-PICO-
DevKitM-2 T % #x

ML )5 X

TN WA, 44> ESP32-PICO-DevKitM-2 i i A1 2 .
AT W HIHE https://www.espressif.com/en/contact-us/get-samples ,
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fLET K, ESP32-PICO-DevKitM-2 JT A MR AR ARHAf (4 -

&= TT B HI{E https://www.espressif.com/zh-hans/contact-us/sales-questions
Wirk5%

Jygher  ESP32-PICO-DevKitM-2 f) = B AR 7 sV T i

[.....I.....I......l..]

Pin Header
e TXD Micro-B USB
RXD DP
SSOT USB to UART DM —
ESP32-PICO-MINI-02 EXT_5V -

LED
VDD33 |-

LDO {O)
VN

| EN "BOOT'

ESP32-PICO-DevKith-2

Signal

Pawer

[¢e ¢ ¢ ¢ o ¢ ¢ ¢ ¢ ¢ o ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o

%] 49: ESP32-PICO-DevKitM-2 T HER] (hmck)

ey X JFABERBLAT =it 73, AL R e —Fh:

» Micro USB £t (ERiA)
* 5V/GND %5 ik
* 3V3/GND %5 ik

N TR W Py WAN 52 o B VY N 24 1 955 M L IR  2P 1787 A -2 1 A R

MM 2 o BERA T AHLPI0N VO B, AR IRRIIAEIL R, AR %
S oSS (R — 5
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Header J2
WS B FE Ihge
1 1020 /0 GPIO20
2 1021 /0 GPIO21, VSPIHD, EMAC_TX_EN
3 1022 /0 GPI022, VSPIWP, UORTS, EMAC_TXD1
4 1019 /0 GPIO19, VSPIQ, UOCTS, EMAC_TXDO0
5 108 /0 GPIOS, SD_DATALI, HS1_DATAL1, U2CTS
6 107 /0 GPIO7, SD_DATAO, HS1_DATAO, U2RTS
7 105 1/0 GPIOS, VSPICS0, HS1_DATA6, EMAC_RX_CLK
8 NC - NC
9 NC - NC
10 RXDO | I/O GPIO3, UORXD (W:z/#% 1) , CLK_OUT2
11 TXDO | I/O GPIO1, UOTXD (MW.:x4% 1) , CLK_OUT3, EMAC_RXD?2
12 1035 I ADCI_CH7, RTC_GPIOS
13 1034 I ADC1_CH6, RTC_GPIO4
14 1038 I GPIO38, ADC1_CH2, RTC_GPIO2
15 1037 I GPI1037, ADC1_CHI, RTC_GPIOI
16 EN I CHIP_PU
17 GND P e
18 VDD33 | P 33V fith
(3V3)
Header J3
ws B A Inge
1 GND P B
2 SEN- I GPI1036, ADC1_CHO, RTC_GPIO0
SOR_VP
(FSVP)
3 SEN- I GPI1039, ADC1_CH3, RTC_GPIO3
SOR_VN
(FSVN)
4 1025 /0 GP1025, DAC_1, ADC2_CHS8, RTC_GPIO6, EMAC_RXDO0
5 1026 /0 GPI026, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXDI1
6 1032 /0 32K_XP (JL:Z#% 2a) , ADC1_CH4, TOUCH9, RTC_GPIO9
7 1033 /0 32K_XN (JL:zf#% 2b) , ADC1_CHS, TOUCHS, RTC_GPIOS
8 1027 /0 GPI1027, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV
9 1014 /0 ADC2_CH6, TOUCH6, RTC_GPIO16, MTMS, HSPICLK, HS2_CLK,
SD_CLK, EMAC_TXD2
10 1012 /0 ADC2_CH5, TOUCH5, RTC_GPIO15, MTDI (L% #% 3) , HSPIQ,
HS2_DATAZ2, SD_DATA2, EMAC_TXD3
11 1013 /0 ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID, HS2 DATA3,
SD_DATA3, EMAC_RX_ER
12 1015 /0 ADC2_CH3, TOUCH3, RTC_GPIO13, MTDO, HSPICS0O, HS2_CMD,
SD_CMD, EMAC_RXD3
13 102 /0 ADC2_CH2, TOUCH2, RTC_GPIOI12, HSPIWP, HS2 DATAO,
SD_DATAO0
14 104 /0 ADC2_CHO, TOUCHO, RTC_GPIO10, HSPIHD, HS2 DATAI,
SD_DATAI1, EMAC_TX_ER
15 100 /0 ADC2_CHI, TOUCHI, RTC_GPIO11, CLK_OUTI1, EMAC_TX_CLK
16 VvDD33 | P 3.3V fiti
(3V3)
17 GND P e
18 EXT_5V| P 5V it
(5V)
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il
L ZE M C R B L USB /S5 A5
2. 32.768 kHz Sk AR i :
(@) FAEH;
(b) H
3. ESP32-PICO-DevKitM-2 [N SPI flash ) T/EHE R 3.3 V., I, Strapping 45 il MTDI 7£ - fi &2 1/
FE R AR . AR IR T, SRR IR A PR R

| [epio2i][[VsPiHD |EmAC TX EN

. [GPI022|[[VSPWP ][ UoRTS | EMAC_TXD1 |
[GPIOT9][VSPI@ [ UOCTS |[ EMAC TXD0 |
| [GPiow |[SooAmaT]_veors | [SumAua
[cPior |[SocoATaG s [SmATARN
g [CF1os |[VSricso™] [N o R o

) [GPI0a |[ UORXD ][ CLK_OUT2 |

[Emac_rxoo [IBAGHIN [ RTc_GPios | [ADC2 cHe | [GPiozs] e
[EMAC_RD1 | [IDAGIZN) [ RTC_GPIO7 | [ADC2_CHS | [GPIOZ5] e

[IREZREEN[ ToucHe | [RTC_GPIO9 | [ADC1_CH4 | [GPIO32]

[IISEREE | ToucHs | [RTc_GPIos | [ADCT_CH5 | [GPioa3] fR

[Emac_Rx_Dv][ ToucH? |[RTC_GPIO17 |[ADCZ_CHT |[GPIO27]

[IHSZICIKI[ EmaC_TxD2 [[SD_CLK |[HSPICLK | MTMS || TOUCH6 | [RTC_GPIO16 |[ADCZ CHG | [GPiot4] [
[FS2I0ATAZ|| EMAC_TxD3 [ED_DATAZ[ HSPIQ | MTDI || TOUCH5 |[RTC_GPIO5 |[ADC2 CHs |[GPID12] 7
[S2IDATAS| EMAC_RX_ER|ED_DATAJ[ HSPID | MTCK | TouCH4 |[RTC_GPIO14 |[ADC2 CH4 |[GPID13] ok
[ESZICWB][ EMAC_RXD3 |[SD_CMD |[HSPICSO | MTDO | TOUCH3 | [RTC_GFIO13 | [ADG2_CH3 | [GPIOT5]
BO_DATAQ| HSPIWP |[IHSZIDATADN| TOUCH2 |[RTC_GPIO12 |[ADC2_CH2 |[ GPIOZ |
[EMAC_TX_ER|ED_DATAI| HSPIHD |[JHSZIDATAR| TouCHO | [RTC_GPIO10 | [ADC2_CHO | [ GPio4 | K
[cLk_ouT1]Emac_Tx_cLK|[ ToucH1 |[RTC_GPIO11 |[ADC2 CH1 |[ GPioo | K X

| [GPI01 ][ uoTxD [ CLK_OUT3 |[EMAC_RXD? |

GPIO35|| ADC1_CHTY || RTC_GPIO5

| [cPIO34][ADCT_CHE |[RTC_GPIOA4 |
~ [cPio3s][ADC1_cHz |[RTC_GPIOZ |

| [crios7][ADCi_cHi |[RTc_ceiot |

AE ONO W3

(7]

] 50: ESP32-PICO-DevKitM-2 %5 jiifi f (i chioh)

A )=y

BEPRRRAS A TT A BTN, ARA D S As

FHRE SR
+ ESP32-PICO-MINI-02 & ESP32-PICO-MINI-02U #; R #i#% 45 (PDF)
o IRFMEM T H
+ ESP32-PICO-DevKitM-2 JEF{ [ (PDF)
« ESP32-PICO-DevKitM-2 PCB #i 5Kl (PDF)

A RATFEARBEZ B SCR, IECR NIRRT 5570 sales@espressif.com.,

ESP32-DevKitM-1

AIEEAFN G ESP32-DevKitM-1, FHHRHUHE 2 XTI A ARIIE R -

ESP32-DevKitM-1 2 SR ZEHE ! Y — 7k T ESP32-MINI-1/1U B2 A TR Aot M EAREEE R 704
i@%%’lﬁ%ﬂﬁfﬂ!ﬂﬁ%ﬁ HPAIARIE SRR, L BRA AT R N Bea, RN TR I A AR 7
T B BT
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oc66A

3¢ 38 37 36 3V3 GND

ESP32-DevKitM-1- 1= [fi] ESP32-DevKitM-1-ll| 1]

AF E A

o PR ATT: $R4L ESP32-DevKitM-1 )R] BEARIA Kb B RE A F AN B o
o B4 AL ESP32-DevKitM-1 HYTEARECHE . -
o ARX LAY RSO EER: .

P AT AT A E e I 466 5 ESP32-DevKitM-1, FHAFE=F0: B4, NE—L T ESP32-
DevKitM-1 {9 REA KL, AL A 42 5 9F A 215 /G AT TREPFRTAAM , RO /48 ]y ESP32-
DevKitM-1 B¢ [ {4 .

HEik  ESP32-DevKitM-1 JF At —a/ NG S IIF A, RA& ATt Ihfg:

5T ESP32-MINI-1 5, ESP32-MINI-1U #i4
USB %53 11 gt 11 [ B ) IF A pi ik e
WA HHT

AT B AN ST B 1 4

AR A

PSRRI 3

BT Ak, AR ESP32-DevKitM-1 JF A ACRF AR AR sl 5 iy ey oty U4

FAET RS HIFE https://www.espressif.com/zh-hans/company/contact/buy-a-sample ,

AL R SK, ESP32-DevKitM-1 JF 2 AR AR ARHAR (4 -

HE VT BRI https://www.espressif.com/zh-hans/contact-us/sales-questions.

Al1kor4  ESP32-DevKitM-1 JF Rt i) A« 45 100 B2l s R & . R SCPARR#L ESP32-MINI-1 )
TF R BT B o
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USB-to-UART
Bridge

5V 1o 3.3V LDO 1/0 Connector

Boot Button

Micro-USB Port ESP32-MINI-1 Module

Reset Button
3.3V Power
On LED I/O Connector
& 51: ESP32-DevKitM-1 - IE A
FEHGF HARNE
M2 ESP32-MINI-1 #i4H 5§ ESP32-MINI-1U #:i41. ESP32-MINI-1 474 #k # PCB
KZk; ESP32-MINI-1U 74 SR KT AR . AR N &R RSt 4
MB flash, £ i¥, i MW, «ESP32-MINI-1 & ESP32-MINI-1U 7 ARFKS 155
5V #;:33VLDO RS, MIASYV, it 3.3V
Boot TR, T Boot B[R Reset g7t A [ R A=,
L ER R R
Reset £ 5 HicR
Micro-USB $ [ USB 211, w] FIYEFF ARt e s sk PC Al ESP32 itk i [ i 1 1
USB % UART Hifaps Fth | USB % UART #rf4s, nl MLk 3 Mbps B9 15 5%
3.3V BT &M iRz USB LS, izfantT . H2ER, WAL A R
|
/O #4w FrA nT H GPIO 47 ([ Flash 9 SPI ii2k) HESIH 2IF AR HEE . H
PR ESP32 0t e, A ZFiife

WNFDFIF R ESP32-DevKitM-1 EHURT, 5 B Sl A sE i i .

w25
o ESP32-DevKitM-1 FF % #x

 USB A / micro USB B %4k
* PC (Windows. Linux & macS)

BrveE BUE, AT ] PSR B, AR WS EIT AT, IR R I H bR AR
T A o
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R X 2021 4F 12 A 2 HZ #i4E 7 ESP32-DevKitM-1, HAE# ik #iA% MCU #id, 58
F PCN-2021-021 DA & FF &M F 35BS R A AR . X TR A ) R, sk
FRLFERT, FEEAEmenuconfig "= A (CONFIG_FREERTOS_UNICORE).

Wiftk5%

DitiekER]  ESP32-DevKitM-1 (4 2 ZLA RN HER T AT TR .

N
-
e
Power Supply/
Programming
: D+/D-
D01 usB.uART || TRRX
. > . < -
.6. Bridge ESP32MINI-1 |«
' Module
: 3.3V
‘ >
>
LDO I T
O O

§,~_ESP32-DevKitM-1_V1 Boot RST

&l 52: ESP32-DevKitM-1

VUDRIEIE T A AR AT A DAT = APl 0y 2T e —

 Micro USB ftH1 (2R )
e 5V /GND & ik
» 3V3/GND &t

Pin Header
Connector x2

He.
ik

o FIAEREE AnllRngE, 150 0] SIS R
o BUEES APt 72 Micro USB i I {HEHL .

FENRE TR VO A, HBRLFRAINEE I T 3% M MBS % (ESP32 FEARMIAE )

WS AR ES Thie
g!Page 90, 1
1 GND P He
2 3V3 P 3.3V HR
3 136 I GPI036, ADC1_CHO, RTC_GPIOO
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R6-4ZLET

e AR £ Ihge
ggpage 90, 1
4 137 I GPIO37, ADC1_CHI, RTC_GPIO1
5 138 I GPIO38, ADC1_CH2, RTC_GPIO2
6 139 I GPIO39, ADC1_CH3, RTC_GPIO3
7 RST I AL EH fERE: IR KM
8 134 I GPIO34, ADC1_CH6, RTC_GPIO4
9 135 I GPIO35, ADC1_CH7, RTC_GPIOS
10 1032 1I/0 GPIO32, XTAL_32K P (32.768 kHz crystal oscillator input),
ADC1_CH4, TOUCH9, RTC_GPIO9
11 1033 /0 GPIO33, XTAL_32K_N (32.768 kHz crystal oscillator output),
ADCI1_CHS5, TOUCHS, RTC_GPIOS
12 1025 /0 GPIO25, DAC_1, ADC2_CHS, RTC_GPIO6, EMAC_RXD0
13 1026 1/0 GPI026, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXDI
14 1027 /0 GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV
15 1014 /O GPIO14, ADC2_CH6, TOUCH6, RTC_GPIO16, MTMS, HSPICLK,
HS2_CLK, SD_CLK, EMAC_TXD?2
16 5V P 5V HJR
17 1012 /0 GPIO12, ADC2_CHS, TOUCHS, RTC_GPIO15, MTDI?, HSPIQ,
HS2_DATA2, SD_DATA2, EMAC_TXD3
18 1013 1/0 GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID,
HS2_DATA3, SD_DATA3, EMAC_RX_ER
19 1015 /0 GPIO15, ADC2_CH3, TOUCH3, RTC_GPIO13, MTDO"& %2
HSPICS0, HS2_CMD, SD_CMD, EMAC_RXD?3
20 102 /0 GPIO2P2e®0.2 " ADC2_CH2, TOUCH2, RTC_GPIO12, HSPIWP,
HS2_DATAO, SD_DATAO
21 100 1/0 GPIOQM%0.2 " ADC2_CHI1, TOUCHI1, RTC_GPIO11, CLK_OUTI,
EMAC_TX_CLK
22 104 1/0 GPIO4, ADC2_CHO, TOUCHO, RTC_GPIO10, HSPIHD,
HS2_DATAL, SD_DATA1, EMAC_TX_ER
23 109 1/0 GPIO9, HS1_DATA?2, UIRXD, SD_DATA?2
24 1010 I/0 GPIO10, HS1_DATA3, UITXD, SD_DATA3
25 105 /0 GPIO5™ 0.2 'HS1_DATAG6, VSPICSO, EMAC_RX_CLK
26 1018 /0 GPIO18, HS1_DATA7, VSPICLK
27 1023 1/0 GPIO23, HS1_STROBE, VSPID
28 1019 /O GPIO19, VSPIQ, UOCTS, EMAC_TXDO
29 1022 /0 GPIO22, VSPIWP, UORTS, EMAC_TXD1
30 1021 I/0 GPIO21, VSPIHD, EMAC_TX_EN
31 TXDO /O GPIO1, UOTXD, CLK_OUT3, EMAC_RXD2
32 RXDO /0 GPIO3, UORXD, CLK_OUT2
B )5
WEPEELT DS MO T 5
FHESCRY

«ESP32-MINI-1 & ESP32-MINI-1U #; R¥i4& Y (PDF)

« ESP32-DevKitM-1 J5 3 [#| (PDF)

 ESP32-DevKitM-1 PCB i J5[& (PDF)

e ESP32-DevKitM-1 175 & (DXF) - 7] {#i [f] Autodesk Viewer £ &

VP I I EAG O Hi.
2 MTDI. GPIOO. GPIO2, MTDO # GPIOS 3} Strapping 45l . FEt5 F ARS8 5 it Ak, Strapping 2 AR HRASE B0 — 9]
A S A B BE . Strapping 4 I RARSAFIN I, 152%  (ESP32 BARMUAKASY > F&47 Strapping .
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ESP32-DevKitM-1 & ESPRESSIF

[ 53: ESP32-DevKitM-1 (S lk)

o IREEFT IR T H
*  (ESP32 i ARHHE15) (PDF)

B RATF MBI TE Z B S0, IR TRATBIRI555K1] sales@espressif.com

1.2.2 At

WNFAE ESP32 | ffif] ESP-IDF, 425 DL Rk :

 WCE THEE, T % ESP32 {UfH;
* Gkl TH——CMake fiI Ninja it TH, JIT 4% ESP32 MR

* 3R ESP-IDF AR {FTT RAMESE . ZHERL C G R A5 ESP32 (1A APL (BR{FEFIIEACHD) FlizfT

CILHERY AR ;
E<P-1DE CMake / IDE
Toolchain
Project
L Application -
BUILD AT
- UPLOAD }|3 5
a L a
;#WF‘—'\ -}—:= — - ___::::___ -.-:_-_’.-"_,r'l
s - ] -_":\=:—_==:=::,:-"'-
D
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1.3 23
NEREFRFEAN, IRERUE T AT IR, AR e .

1.3.1 IDE

Frik: AUGHEE A S ER IS &35 (IDE) 2% ESP-IDF.,

* Eclipse Plugin
¢ VSCode Extension

1.3.2 Fghedk
TR BRI E RS, PEEEU BTl AR

Windows *F- & T HBEm ki i e &

i ESP-IDF 75 L2048 —2ph & T H, BRI % ESP32 #y 2 [E{f, f33% Python, Git, %2 X Jq 4.
CMake Fl1 Ninja 4% L H45.

AN HEE NG T WAE SRR T A AR AR i, 2% ESP-IDF )5, it n] DA Eclipse Plugin
s A 37 R CMake 1 EJE4L T K. IDE.

i FRE A
o iV ESP-IDF #l ESP-IDF T {4258 B AR N REME IS 90 N4, 2ok fpid Kl fe & S8 # 2k
g
* Python B, ESP-IDF {22235 %42 ih— E R RE AL & S G 5
o BRARHERME R G E A ¥ Unicode UTF-8, 751 Python 5 ESP-IDF [ i 4% vi AN RE AR 15455k 7
#% (4E ASCII f54%5)

RGBT ] DA A0 R Oy 2ORF R R GE L E A SCRF Unicode UTF-8: Control Panel > B date,
time., B{ number #& > Administrative tab > Hif system locale > AJ#E{L I Beta: Use
Unicode UTF-8 for worldwide language support >0k > /=N

ESP-IDF T M z%:%%  47%% ESP-IDF @45 T H A 5 i 202 N —~ ESP-IDF T H 223545,

Installer

Windows Installer Download
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TR % G ISR e X )] AERR AR P AEH /N, AT A%E%E ESP-IDF WA U4 . fEdceadfir, %
PR KR L BMO SO, 936 Git For Windows 224685 . TELERAR T 208 N S AEEHE AT
H3% Suserprofile$/espressif 1,

BERAART AT EATA K a4 . BT L& T A F5 SOl SO, £33E Git For Windows Z42%4¢
Ao

WRNG TR RN AN
* NER Python
o XGRS
* OpenOCD
e CMake FiI Ninja g% L H
¢ ESP-IDF

LT VPR N # 3 G /Y ESP-IDF H 5% . #E##6 ESP-IDF N #;3| $userprofile%\Desktop\
esp—idf H3EF, HA suserprofiles FEFHKH .

J 5l ESP-IDF #AE: 223450, Wn4)3% T Run ESP-IDF PowerShell Environment B Run
ESP-IDF Command Prompt (cmd.exe), ZEIERET AT E NIRRT O 5sh ESP-IDF,

Run ESP-IDF PowerShell Environment:

Completing the ESP-IDF Tools Setup
Wizard

Setup has finished installing ESP-IDF Tools on your computer.

Click Finish to exit Setup.

[+] Run ESP-IDF Edipse Environment
| Run ESP-IDF PowerShell Environmentl

Run ESP-IDF Command Prompt Environment

Register the ESP-IDF Tools executables as Windows Defender
exclusions. The registration might improve compilation time by about

~ 30%. The installer deployed the files on the operating system and
antivirus software scanned them. The registration of exclusions requires
the elevation of privileges. The exclusions can be added/removed by
idf-env tool. More details: https://github.com/espressif/idf-env.

& 54: 5% i, ESP-IDF T EH.Z3% 16 §:0H2 4T Run ESP-IDF PowerShell Environment

Run ESP-IDF Command Prompt (cmd.exe):

B 2P qF ARSI, BN G 1] Windows B fiy SR AF AT A
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Using Python in C:/Users/developer/.espressif/python_env/idf4.1 py3.8_env/scripts

Python 3.8.7

Us1ng G1t in C: /Program Files/Git/cmd/
git version 2.29.2.windows.

Setting IDF_PATH: C:\Users\developer\Desktop\esp-idf
IAdding ESP-IDF tools to PATH.
espress1f\too1s\xtensa esp32-e1f\esp-2020r3-8.4.0\xtensa-esp32-el1f\bin
espressif\tools\xtensa-esp32s2-el1f\esp-2020r3-8.4.0\xtensa-esp32s2-e1f\bin
espressif\tools\esp32ulp-elf\2.28.51-esp-20191205\esp32ulp-elf-binutils\bin
espressif\tools\esp32s2ulp-e1f\2.28.51-esp-20191205\esp32s2ulp-elf-binutils\bin
espressif\tools\cmake\3.13.4\bin
espressif\tools\openocd-esp32\v0.10.0-esp32-20200709\openocd-esp32\bin
espressif\tools\ninja\1.9.0\

espressif\tools\idf-exe\1.0.1\

espressif\tools\ccache\3.7\

C
C
C
C
C
C
C
C
C
C

:\Users\developer\.
:\Users\developer\.
:\Users\developer\.
:\Users\developer\.
:\Users\developer\.
:\Users\developer\.
:\Users\developer\.
:\Users\developer\.
:\Users\developer\.
:\Users\developer\Desktop\esp-id\tools

Ichecking if Python packages are up to date
Python requirements from cC: \Users\deve1oper\Desktop\esp idf\requirements.txt are satisfied.

Done! You can now compile ESP-IDF projects.
Go to the project directory and run:

idf.py build

Ps c:\Users\developer\Desktop\esp-idf>

& 55: ESP-IDF PowerShell

Completing the ESP-IDF Tools Setup
Wizard

Setup has finished installing ESP-IDF Tools on your computer.

Click Finish to exit Setup.

]

Run ESP-IDF Edipse Environment
Run ESP-IDF PowerShell Environment

=

Run ESP-IDF Command Prompt Environment

]

Reqgister the ESP-IDF Tools executables as Windows Defender
exclusions. The registration might improve compilation time by about
30%. The installer deployed the files on the operating system and
antivirus software scanned them. The registration of exclusions requires
the elevation of privileges. The exclusions can be added/removed by
idf-env tool. More details: https://github.com/espressif/idf-env.

K 56: 5¢ i ESP-IDF T EL%%% ] S0tz 4T Run ESP-IDF Command Prompt (cmd.exe)
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8 ESP-IDF Command Prompt (cmd.exe o -

Python 3.7.8

Using Git in C:\Users\test\Git\cmd'

git version 2.30.0.windows .1

Setting IDF_PATH: C:\Users\test\esp\esp-idf |

Adding ESP-IDF tools to PATH...

C:\Users\test\ . .espressifitools\xtensa-esp32-elf\esp-2020r3-8.4.0\xtensa-esp3

. sers\test . .espressifitoocls\xtensa-esp32s2-elf\esp-2020r3-8.4. 0\xtensa-es
p32s2-elf\bin
sers\test) . espressifitools\xtensa-esp32s3-elf\esp-2020r3-8.4.0\xtensa-es
elfi\bin
C:\Users\test\ .espressifitools\riscu3Z-esp-elf\1.24.0.123_64eb9ff-8.4.0"risc
y32-esp-elfi\bin
C:\Users\test\ .espressifitools\esp32ulp-elf\2.28.51-esp-20191205\esp32ulp-el
f-binutils\bin
C:\Users\test\ .espressifitools\esp32s2ulp-elf'2.28.51-esp-20191205esp32s2ul
p-elf-binutils\bin
sers\test),.

ifytoolshdfu-util 0. 9\dfu-util-90.9-win6Yy
if\python_enui\idf4.3_py3.T_envi\Scripts

Checking if Python packages are up to date...
Python reguirements from C:‘\Users\test\esp\esp-idfireguirements.txt are satisfie
d.

Done! You can now compile ESP-IDF projects.
Go to the project directory and run:

idf.py build

C:\Users\test\esp\esp-idf>

[ 57: ESP-IDF iy A3 nf5 6 1
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ESP-IDF T HZZAEERnIAE “TFIR” S, Q#—4TJT ESP-IDF iy 5/ 7 6 HAYTREETT K. A HesE
J7 ATPATIF Windows fiy 942 7R 4F (I emd.exe) , JFI81T export .bat AR VAR EAIIFASH (Han
PATH, IDF_PATH4). M4, &R LA T Windows iy SH27mAF i 4 C 420 r T A,

R, APREETT A AGE N ESP-IDF TR Z25¢ 4% fh i€ 1) ESP-IDF A%, WS A _EA77EZ 1> ESP-IDF jif
e (M 2R A MCA Y ESP-IDF) , A PAR W Rh g g 7 3k -

1. >& ESP-IDF T H 22 28 i i pusie oy s id— AN RAS, 803 pebE =0 ESP-IDF TAEI 4248
hA B8 1) ESP-IDF 4%

2. 8, WPAIsTT cmd.exe, Y2 A B A ESP-IDF H%, 51217 export.bat, HHE,
XA k%R PATH Hf7AE Python 1 Git. WNSRFE FHEHE A 96 “3AF] Python 5k Git” 4%
fB5E, WHHHE—FrE.

JHUG1EN] ESP-IDF - BUEARE 4B 4% 1 (1] ESP-IDF T 2505, T RN G T a5 — 4> TAE.

AFE RN R AR 1T ESP-IDF, Q3G WAl g I} ESP32 QIS — A TR, FFAg. BestAnififsie s
i

Frik: WURIEAR 2% ESP-IDF, 352 M PRI, AREE A v i 95 00 Ay A

IFIGGIEE TR PRAE, W PAUES & ESP32 W HAE)F T . 1] PAM ESP-IDF H examples H 5% T get-
started/hello_world T.#2FF 15

H % ESP-IDF % RS0 S K¢ ESP-IDF At TAR AR oy 25

#f get-started/hello_world TS il EAMIK) ~/esp HRF:

cd fuserprofile$\esp
xcopy /e /i %IDF_PATH%\examples\get-started\hello_world hello_world

#ili: ESP-IDF {1 examples H st NA—RIIRGITAE, 7TRAT IR Eid 7 iR Hil 91847 H i BT 7R 6,
WAL B B, T AT

Gty BUE, R BSP32 JT e PC, HERITAAMRME AR,
1t Windows #fERGEH, & ZAREH A coM TFk.
A KA AR O A AR TR R, W5 ESP32 el ot ik,

ik WCER a4, USSR .

Bl TR HPEA hello_world Hak, 5 E ESP32 HHARE F, AAJGi247 RN B T.H menuconfig,

Windows

cd %userprofile$\esp\hello_world
idf.py set-target esp32
idf.py menuconfig

FIH—DHLIREG, WELMT idf.py set-target esp32 &E “HER” Whh. W, HIRIEHE
BRIERI AT H 2 i gt R e () o WA CHAR” BB AR (kb
). BEEE, WWAFRAFSEA  ser-target,
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IEHEAE BRSSP RE, RO RAR AT R

Espressif IoT Development Framework Configuration

SDK tool configuration --->
Build type ---=
Application manager ---=
Bootloader config ---=
Security features ---=>
Partition Table --->
Compiler options ---=
Component config ---=>
Compatibility options ---»>

[S] Save

[/] Jump to symbol
[P] T-:g-_ﬂe show-all mode

K 58: TRERlE —EfE o

AT DL S SR T i s, 6% WieFi 4085 BRI %, hello_world /R
BT H 2 ABRA B 54T, e —TE A, 7T ARk menuconfig P79 H LB X — 7.

TR WA 2 BSP32-DevKitC (# 2 ESP32-SOLO-1 #£4[) =i ESP32-DevKitM-1 (# 2
ESP32-MINI-1/1U #i2H) , E7ELES /m Bl FE )P Hi, WifE menuconfig H i AEAAZBIX (CON-
FIG_FREERTOS_UNICORE) ,

ik Luntd b R R RSB RES S FEIRE . n DA ——style RSN, THiEfT
idf.py menuconfig --help %, FEEZER.,

AR B SCRRIOTT A, AT AT AR SRR (BSP) SR IIIT Koo EZAHE., W=

Gk LR GEMIHPAT A, Siekek LA

idf.py build

1247 A b W] PAGRIF S AR PP AT A ESP-IDF 2004, B AR s | Aty . 2 KA AR 7
il Sk

$ idf.py build

Running cmake in directory /path/to/hello_world/build

Executing "cmake -G Ninja --warn-uninitialized /path/to/hello_world"...
Warn about uninitialized values.

—-— Found Git: /usr/bin/git (found version "2.17.0")

—— Building empty aws_iot component due to configuration

—— Component names:

—— Component paths:

(more lines of build system output)

[527/527] Generating hello_world.bin
esptool.py v2.3.1

(FOAkED)
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(£ L£50)

Project build complete. To flash, run this command:
./../../components/esptool_py/esptool/esptool.py -p (PORT) -b 921600 write_flash -
——flash_mode dio —--flash_size detect --flash_freq 40m 0x10000 build/hello_world.
—bin build 0x1000 build/bootloader/bootloader.bin 0x8000 build/partition_table/
—partition-table.bin

or run 'idf.py -p PORT flash'

R —VNEH, S8 UG R B bin SCPF

Beor2IBey  WHsfTAT a4, KRFRIKIA: S — 2B SCPFbe sk 22 BSP32 JFAM :

idf.py -p PORT flash

i PORT 46 ly ESP32 JF &MU H: I A FR. Q1SR PORT K& X, idf.py ¥l I mT A E: 10 3hi%
B,
WA % idf.py ZEAITEN, 15 Widfpy.

i Ak flash YU H gt pesk TR, HIL LT FH21T idf.py build,

ARSI R B E A, WSH T SCR ) CHABSRR” o WAl DARIAE b TS5 HEMR Bl ESP32 43
H3E RPCEZ TR (E B

WL bR AR, B BESELUT M H G

esptool.py —-chip esp32 -p /dev/ttyUSBO -b 460800 --before=default_reset —-
—after=hard_reset write_flash --flash_mode dio --flash_freq 40m —--flash_size 2MB.
—0x8000 partition_table/partition-table.bin 0x1000 bootloader/bootloader.bin.
<+0x10000 hello_world.bin

esptool.py v3.0-dev

Serial port /dev/ttyUSBO

Connecting........
Chip is ESP32DOWDQ6 (revision 0)

Features: WiFi, BT, Dual Core, Coding Scheme None

Crystal is 40MHz

MAC: 24:0a:c4:05:b9:14

Uploading stub...

Running stub...

Stub running...

Changing baud rate to 460800

Changed.

Configuring flash size...

Compressed 3072 bytes to 103...

Writing at 0x00008000... (100 %)

Wrote 3072 bytes (103 compressed) at 0x00008000 in 0.0 seconds (effective 5962.8.
—kbit/s)

Hash of data verified.

Compressed 26096 bytes to 15408...

Writing at 0x00001000... (100 %)

Wrote 26096 bytes (15408 compressed) at 0x00001000 in 0.4 seconds (effective 546.7.
—kbit/s)

Hash of data verified.

Compressed 147104 bytes to 77364...

Writing at 0x00010000... (20 %)
Writing at 0x00014000... (40 %)
Writing at 0x00018000... (60 %)
QS
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(£ L£50)

Writing at 0x0001c000... (80 %)

Writing at 0x00020000... (100 %)

Wrote 147104 bytes (77364 compressed) at 0x00010000 in 1.9 seconds (effective 615.
—5 kbit/s) ...

Hash of data verified.

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

WER—YIEA], BesgFEnln, HRMFREAL, VAT "hello_world” FF 451517 .
ARF A8 ] Eclipse 5{ /2 VS Code IDE, [fjdf idf.py, &% Eclipse Plugin, DA} VSCode Extension,

WP Y FTRAEH idf.py -p PORT monitor 4, WM “hello_world” TAEMZFTIEN . W
ABLRICHRF PORT Bl 5 O HR L4495

BAT% A5, IDF Yl % N RS .

$ idf.py —-p <PORT> monitor

Running idf_monitor in directory [...]/esp/hello_world/build

Executing "python [...]/esp-idf/tools/idf_monitor.py -b 115200 [...]/esp/hello_
—world/build/hello_world.elf"...

——— 1idf_monitor on <PORT> 115200 —-—--

—-—— Quit: Ctrl+] | Menu: Ctrl+T | Help: Ctrl+T followed by Ctrl+H ——-

ets Jun 8 2016 00:22:57

rst:0x1 (POWERON_RESET),boot:0x13 (SPI_FAST_FLASH_BOOT)
ets Jun 8 2016 00:22:57

WeHF, BRI AZE RS HEM2W H &2 5, AEETEIR “Hello world!” T,

Hello world!

Restarting in 10 seconds...

This is esp32 chip with 2 CPU core(s), WiFi/BT/BLE, silicon revision 1, 2 MB.
—external flash
Minimum free heap size: 298968 bytes

Restarting in 9 seconds...

Restarting in 8 seconds...

Restarting in 7 seconds...

ffi i pesEsdt ctrl+], WiBH ESP-IDF Hifigs.

Ui ESP-IDF Wit s fEbesf G R R i, BT EME BaRALA (AF), A TReE R IT R
T 26 MHz it dik, 1l ESP-IDF ERIASCRFR 2 BOT A AR {1 1) 40 MHz i ik .

e®66) (Xn@ly. |66 (6PW+)BBHN9a ™~ /98! Gt 566PE~BkEGeheah58jA
~zYBOY (16,1 68 e888) (Xn@By. !Dr&zY (8 jpi®|8+z5Ymvp

Bemsf, mre:
LB s .

2. 12 menuconfig,

3. HEA Component config --> Hardware Settings -->Main XTAL Config -->Main XTAL
frequency #HFTHECE, BCONFIG_XTAL_FREQ_SEL V% B % 26 MHz,

4. EH Y A TV T o

£ Hi ) ESP-IDF flAH, ESP32 SCRR M IRHR AT -

Espressif Systems 99 Release v5.3.1
Submit Document Feedback



https://github.com/espressif/idf-eclipse-plugin/blob/master/README_CN.md
https://github.com/espressif/vscode-esp-idf-extension/blob/master/docs/tutorial/install.md
https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.3.1%20for ESP32

Chapter 1. e AL

e 26 MHz
e 40 MHz

ik WATPABFTPA T S, —IRPESRATIORE . Bl i il e :
idf.py -p PORT flash monitor

LAk,

o WEHIHEIDF WALS, TS 2 Jfl ESP-IDF A0 2% A4 DL gl oA 11
i HIfEidfpy, BmEEZL 1df.py MAFIET .

ASHSER ESP32 I AT 1721 !
BIE, DA — S5 examples, SU# EHETF % H E TR

B —SORGIFF A SR ESP32, [ ESP32 AR5 P A AE

e R PIRE )y T & README SCffh Supported Targets A%, WURFEAG L ESP32, Hi¥
AFAERXA MG, T4 RN ESP32 SCREX AR BIRRFF o

bt

BURR )8 7 ) HE 48 Linux B A< (1] ESP32 g5k [ 44 BF, W B2 B2 {Ml Could not open port
<PORT>: Permission denied: '<PORT>' 45iR{H 8 . LI PAYE Linux & H ¥ 0 Edialour 48
K, uucp 28 KRS

%81y Python Jii & ESP-IDF 374 Python 3.8 Jz DA b AT, 8 TH R 471 2 55 3] e WUAS AT B3
Python. tLATZEHEM sources L4 Hc BTk Python, =(fifi 1] Python & H RSN pyenv X HABEAT THE P

LT R SR WTAE) AR (BSP), MMINTETT AR BRI Ko AT LA R 8, (3
A PASE MR E T AR AR AL -

—BERUE, BSP SRR AR ERTARERALIE. B T ORI (LI RESD, BSP L dnfe s . 2
NIy b A RS P NG IR CRIU R e S o

BSP il i IDF #0046 32 35 % Afi, W] PAHIFE IDF L3 0as 47 3k
LL P 2Bl T anfls ESP-WROVER-KIT BSP Fsim&)mi g :

idf.py add-dependency esp_wrover_kit

WA KA BSP RG], 3HIHE BSP /- B3

P flash  ESP-IDF 37 344 flash, i/ TA N and, 5% flash:

idf.py -p PORT erase-flash

HATAET ZERRI OTA i, iisfTbA T ansd

idf.py -p PORT erase-otadata

PPk flash F5 24— BUNE], fEEBRAR Y, )W SaiEk.
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RGP AR 7 SRR R P 2

o & Windows 335 F #.#7 ESP-IDF T 2
« L5 ESP32 432 % vikik

* Eclipse Plugin

VSCode Extension

IDF Y5 7i0%%

1£ Windows ¥/J% F Wi ESP-IDF T . H

[ 2% ESP-IDF 13 4 Windows “fiy 24/~ FF” 1, Y42 ESP-IDF )4 Hg. AJ5ia
i1

install.bat ‘

T Powershell, i Y)#: % ESP-IDF (23 H . RIGE1T:

install.psl ‘

%A ] N 89T 42 %¢ ESP-IDF i) TH . i &2 TR AR TR, WiZar R Toak . % THRIT
LU E ) ESP-IDF T HZ B4R i Bk e, BUAMEDL R A C:\Users\username\.espressif,

<A K ESP-IDF T LN 4S PATH 355348 & ESP-IDF T H 22358887 “TFIR3EH” K
“ESP-IDF iy &4 Bl X, Sz bty AT FF Windows iy S HE /R A6 1, IR A
MR B2 TR,

HEAFEDR, EFEM NG SRR E DI A R M By AT, e an R AR e i w0l
ESP-IDF, 7] AR T 725585 ESP-IDF T B8N % PATH g4 & .

B, T 24 ] ESP-IDF (1 iy &4 n 71 11, Y14 2 %22%& ESP-IDF [ H 5%, 28 J5 4T export . bat,
HARGWF:

cd %userprofile%\espl\esp-idf
export .bat

Xt Powershell ] |, i A AL 222255 ESP-IDF i H 5%, SRJ5#4T export .psl, HRMGAHUIT:

cd ~/esp/esp-idf
export.psl

BATse e, BT LA Ay PR A ESP-IDF TH 7.

55 ESP32 Gt kb
A PAfE A USB & UART #f, 5 ESP32 @@ 1%z .
IRATF R B 420545 USB & UART Wi, foRZe% , i F AN .

AT USB 5 UART #FJF AR 7E243545 USB & UART #FFF &M, PC FIFF [ali@ 1 USB %4,
FrAil ESP32 2 [a]i@ 1 UART %4,

A USB % UART i 40 AR M AN USB %2 UART #f o 3P 90388 7 HE BHAE 75 B4 1l 225 [ AR
AP, BN — 2 N R AR .

i Ji] UART #Efpkest AR anfi i USB & UART #i#E ESP32 il PC 2 [a] # v S AT . M LR
S ANRHRE ] o
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Developmment Board

L] L]
L] L]
use] :
Personal |, i 4 USB-to-UART |, . '
Computer ' Bridge ESP32 '
L] L]
1 1
L] L]
L] L]
I_ ____________________________________ L]
Il 59: kA USB £ UART Ml I KA
Programmmer Board Development Board
use] v [l
Personal |, . USB-to-UART "
Computer | ' Bridge T ESP32

K 60: 4} USB % UART #f

EEH% ESP32 fl PC i} USB £ ESP32 JF A MRIERE] PC. IR A YKSIAR T 1A A S %, WEiiiA
ESP32 JF i Li USB % UART #F (E4hi4% UART @ ficey) 25, RETEM ERRIEET, Hitr
FahEs.

PATR 2 S dE ESP32 JT A K sl ) e -

« CP210x: CP210x USB % UART #j} VCP IKzI )T
 FTDI: FTDI & COM & LIRS A5

PAEIKEN NS, AR BN, TR R ARG ) USB & UART #rth . — Mg ot
T, B ESP32 JF RS PC RN, MRS Mk D ApHTUAERRERG T, HEL A LR,

XFFE] USB 2 UART #f FERIBLA, WRAIBTTUA R s, 4R E LPRrR I 1S4

idf.py -p PORT [-b BAUD] flash

A PORT Felfly ESP32 JFRAAGHR 11467, —b WATSHL, BRI 460800, WIFFUEHET 3
RS, T S AU BAUD.

TEFR LR, Windows Jf] 122 check-port-on-windows, Linux 5 macOS Jf] F'i% £ 2% check-port-on-

linux-and-macos .

BFl4n, Windows “F-& FH 4k coM3, IragiifrR- 115200, R AT G & heskIF & :

idf.py -p COM3 -b 115200 flash

Linux -5 EEF A4 FRR /dev/ttyUsBO, Frafdchish 115200, AUy eIt A p

idf.py -p /dev/ttyUSBO -b 115200 flash
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macOS V-4 FEROZFRN /dev/cu.usbserial-1401, FEEEREN 115200, AU Aidesk
AR :

idf.py -p /dev/cu.usbserial-1401 -b 115200 flash

Pk WA LR S N EBE, WFREFIEA T ERE. i BooT #¢4l, FIM#%—F RESET
¥edll. Z )5, FaJF BOOT #4¢4l.

£ Windows [V 11 A5 #E Windows BB Bl g7 ) COM g 15112, )T ESP32 55 PC [ise, X
TR, AR 1 B2 R O S SR B

PATR 24 ESP32 DevKitC #1 ESP32 WROVER KIT £ [ :

o it

=4 Device Manager (o ll= =]
File Action View Help

&= @ HE &

4 = tdk-kmb-op780
- 1M Computer

:> = Dlisk drives

..M Display adapters

» ) DVD/CD-ROM drives

s E‘Lﬁ Hurnan Interface Devices
g IDE ATASATAPI controllers
- 22 Keyboards

S

s --E! Mice and octher pointing devices
. A Monitors

. &¥ Metwork adapters

T3 Ports (COM & LPT)

.} Processors

b -% Sound, video and game controllers
b M| Systern devices

p - i Universal Serial Bus controllers

K 61: X454 s H ESP32-DevKitC ) USB & UART #f

{E Linux Al macOS #7511 #% ESP32 JF M (BUSMIELER DIERCAS) HH DB AFK, WA
T ErIE TR, B, WP AREGERLES, HUGs TN ards AR5, EEITAREEER, R
IBITA N A Horb, S5 st a4 Hh B i H BZ ESP32 X R H I -

Linux:

’ 1s /dev/tty*

macOS:

’ls /dev/cu.*
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L

File Action View Help

&= | E| "

a2y Device Manager E'@

4 - tdk-kmb-op780
b -yM Computer
p — Dlisk drives

ﬂ--'ﬁ Display adapters

b 1 DVD/CD-ROM drives

p Eﬁ Human Interface Devices

p g IDE ATASATAPI controllers

b-EB Keyboards

b --B Mice and other pointing devices

DL’:I Monitars

. ¥ Network adapters

T3 Ports (COM & LPT)

[ E Processors

b -% Sound, video and game controllers
oy System devices

- i Universal Serial Bus controllers

K 62: Windows %455 Fi#5 H ESP-WROVER-KIT {7~ USB &

4= aaly

A7 -
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3 X macOS P FHRAFERIER, HRA R 2R USB/E DK FET . HAAR N i ik 2
¥, WEyiE3E ESP32 42 PC. %} macOS High Sierra (10.13) [ P, #R7] BEA B BT AP IR S 7
fnEk, BARITIT R AR EE > 2efmEf >BA, RERTAGELR: “SRATTEANRNARS
., B R N R4 FRA Silicon Labs B FTDI,

£ Linux g i8] dialout sk uucp Al 24 HIB S PB4 0] DA T USB e 1 EFF 5 B
TEL R Linux AT, #RTTDUEA Fér4, FE PR IE] dialout 41, MTTHFEESH:

’sudo usermod —-a -G dialout S$USER

TE Arch Linux H, FF25E DA a2/ H s #] uucp 4y

sudo usermod -a -G uucp S$USER

THEBTERSR, BRI ERURAE

fihsp nERE  BUE, WG D KA e, A EE BSP32 5 & im bR AL, MR UL 1R
e .

ESP32 [y 47l & BRI 115200,

Windows fll Linux &% FEARFIT, B4 PuTTY SSH Client, PuTTY SSH Client B ] f
Windows 7] FF Linux. 0] A A HAR AR DVRR 7 9 35 B0 R 3l 5 S 40

BT, TR LA SRR 1 YA = 115200 (WIS, Wauoh BT HAOBINLAS
5), BRI =8, FEILA =1, 2K =N. UFARS AR T 40T7E Windows il Linux HiRLELH: 1
FLERIEESHC (A1 115200-8-1-N) . JERE, K B3 SAFEAE LD B POt 11 A TR L

S5, WiEE ESPI2 RAATAN A, WA, WAELCRATIFR MBS0 F P 2B T
5| ESP32 MR IEF, 5440 = ol MRRA RSN I, W BRI

ks WAEIIESEER TLEAS IEH S, CHER D&, TR — E AR TR, 25 B 5
TCYEVIRER .

il WERBCA HES L, R AT A

+ ESP32 iyfitHy @5 IR

s HEAmfRITIE, REEEIT AR

o il /£ Windows b & %30 54 Linux 4= macOS L& &% v iR P ., BaiEsn 251E
1

HABRE PR TS I A i O

X Windows #= Linux 321F 7 & AR S 0 Kogfefy, HiE B um 1275 IE 6

5 Ay o ER R E R S T R

FF R PR USB iEHe4s (UART) 275 IER

R R G 2 HAE

AT HES L () hello world 7Rl #E4714L)

macOS 1 R%5 macOS f2fit 1 bigtan 4, IO 2058 1 & A7 .
* % f& Linux #» macOS L& Fsu v, isfTPAFand:

ls /dev/cu.*

© SEBIFELATT
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ﬁ PuTTY Configuration
Categary:

= Terminal

- Keyboard
- Bell

- Featuras
= Window

- Sppearance
- Behaviour
- Tranglation
- Selection
- Colours

[=- Connection

- Data

- Prosgy

- Telnet

- Flogin

- 55H

- Senal

Options contraling local sedal lines

About

Select a seral line

Seral line to connect to COomMi12

Corfigure the seral line

Speed (baud) 115200
Data bits 8

Stop bits 1

Parity [ MNone

Flow cortrol | XON/XOFF

)

[ Oeen [

Cancel

& 63: 7 Windows #E R G H (] PuTTY B8 OHES5
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PuTTY ConfFiguration

Category: Options controlling local serial lines
Logging Select a serial line

¥ Terminal Serial line to connect to fdev/ttyusBo
Keyboard
Bell

Features
* Window Data bits 8

Configure the serial line
Speed (baud) 115200

Appearance Stop bits 1
Behaviour

Translation
selection Flow control XOMN/SXOFF -
Colours

3

Parity Mone

Fonks
¥ Connection
Data
Proxy
Telnet
Rlegin
* SS5H

About %] Cancel

P 64: 7 Linux #A/E RS PuTTY SCEH IS4
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/dev/cu.Bluetooth-Incoming-Port /dev/cu.SLAB_USBtoUART /dev/cu.SLAB_
—USBtoUART7

o HUREBESILI FAOTF 5B TAIRCR, iR et IR, S5 ERTF SR i 4, HEAT
IR (AT, W 1152007 WEORHIE AR Bk %) -

screen /dev/cu.device_name 115200

¥ device_name i NizfT 1s /dev/cu.* FHEMIELAE OE,

o PR ERE HERHIrFR NG . HENSRYT nE s ESP32 (N HARF, S Fimh 6. i
i ctri-A + KR Y] bFaEsin.

il WERIETE R EFIER )T, KM YR 28 . WUR E R K v M KM bReE, 205
AR R TR T R A

fnilonpl AT R—AHERE. WRECE LM, il EE T 2R

ets Jun 8 2016 00:22:57

rst:0x5 (DEEPSLEEP_RESET),boot:0x13 (SPI_FAST_FLASH_BOOT)
ets Jun 8 2016 00:22:57

rst:0x7 (TGOWDT_SYS_RESET) ,boot:0x13 (SPI_FAST_FLASH_BOOT)
configsip: 0, SPIWP:0x00

clk_drv:0x00,g _drv:0x00,d_drv:0x00,cs0_drv:0x00,hd_drv:0x00, wp_drv:0x00
mode:DIO, clock div:2

load:0x3fff0008, 1en:8

load:0x3fff0010,1len:3464

load:0x40078000,1len:7828

10oad:0x40080000, 1en:252

entry 0x40080034

I (44) boot: ESP-IDF v2.0-rcl-401-gf9fba35 2nd stage bootloader
I (45) boot: compile time 18:48:10

WARFTEI A B B2 T (MARELAS), W RE DIEREIER . BUEF, nTDAGRLEdb T 203% 2ok
R 23] ESP32,

Friks AERLEE RN, fE ESP32 JHEl I RTT ENAR 1 H ST, 75 2 LAy P 451 HR 1 RTS
& DTR ], BT RTS & DTR I 4] EN & GPIOO Bl ERyoL, 4 RZH0T
K (BARIREBITARIT AR) BEAX M. FELHAMEE, S5 esptool ICRY,

WNAE 4% BSP32 G (T K B BAEE RS, M & AF: 461507 ESP-IDF »2 P63 TiX B, iM% 24
441 ) ESP-IDF *& 4S5 3E

Rer b ERR

CEFERW WAL ATER 5E fr BN R ARRIB IR, O R RN 2 — AT g isqT
esptool.py W HiHfEIR. esptool.py RMWEAGHMWEE, MTEELH. 5 ROM 5|3t
ARG PER TR . n LA AN PRI T FEh AL, AR ORAZ . AR R AR Ak, 3
2% esptool B HERR ZRECE 25 5.

esptool.py il fff USB % UART #f (41 FTDI = CP210x) iy DTR Al RTS il £ 4= %0k B sh & A
ESP32 (&% Y5 ESP32 43 % v ik iz RPUE Z1E40{5)5) - DTR I RTS 5 il £ X % 5 ESP32 1)
GPTIOO il CHIP_PU (EN) & I, [tk DTR 1 RTS () HE B P25 (b £ i ESP32 #E A {4 F#pi=t .
FKnfiln] £ F ESP32 DevKitC 1 & M) J B ]

Espressif Systems 108 Release v5.3.1
Submit Document Feedback



https://docs.espressif.com/projects/esptool/en/latest/advanced-topics/boot-mode-selection.html#automatic-bootloader
https://docs.espressif.com/projects/esptool/en/latest/esp32/troubleshooting.html
https://dl.espressif.com/dl/schematics/esp32_devkitc_v4-sch-20180607a.pdf
https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.3.1%20for ESP32

Chapter 1. e AL

— MR, B E 7R ESP-IDF JFAMRA S B, {H)2, esptool.py fEPA NIHOLFARE HZhHE
R

o ffi{oR#423] GPTOO Il CIHP_PU [¥) DTR HI RTS 434k
* DTR Hil RTS 5l 2L 75 XA A o
o AIFAERXFER A TR 2 -

HRRE AR, AT AR ESP32 JFAAR Tl B B B fF F s (B47).

o XWFIREF KM, FTASH XTI LR IR P e, Flin, v LS F Boot #4l
(GPIOO) Fiift: EN #i¢4l (CHIP_PU) HKF-8h&Z {i ESP-IDF JF % #i .
o XFHARAAGRE A, W] A2 GPTO0 R,

Linux il macOS E& T 15 mybn i 5

VEAIZHEDUR IR T PRI IR, eIl Zeead AR .

BEELIFRIABE  PAR )& ESP32 i ESP-IDF [ R A 5K

c H—Y R ES

e % =% 33 ESP-IDF

e B=¥: RHEIT A

e WY REHELTE

o« %4 Frd418 R ESP-IDF &

S RAAlEsy O TAE ESP32 i {li)i] ESP-IDF, FERRIG#RIE RS LR L. WPAZHE AT
RS, 2% Linux Al macOS i R 45 T A R BRI,

Linux J{| /" %% ESP-IDF T2 DA N . RIS B9 Linux ZATAHUCAS, MR GE I ER 4.
e Ubuntu £ Debian:

sudo apt-get install git wget flex bison gperf python3 python3-pip python3-
—venv cmake ninja-build ccache libffi-dev libssl-dev dfu-util libusb-1.0-0

CentOS 7 & 8:

sudo yum -y update && sudo yum install git wget flex bison gperf python3.
—python3-setuptools cmake ninja-build ccache dfu-util libusbx

H R38R SCRE CentOS 7, {HN T BAFH M FHUALS, B ffEH] CentOS 8.
e Arch:

sudo pacman —-S —--needed gcc git make flex bison gperf python cmake ninja.
—ccache dfu-util libusb

e
* fifi i ESP-IDF 5% CMake 3.16 g PA_ LAY . A Linux ZA7THCAT B8R BT B S B4R 14

B FFJe backports R, {745 cmake3” D (A2 %% cmake™) o
o QR EARGIFRARA LETH RS, HESH RGN, AR 4.

Espressif Systems 109 Release v5.3.1
Submit Document Feedback


https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.3.1%20for ESP32

Chapter 1. e AL

macOS Ji])" ESP-IDF ¥{# ] macOS _[BRi\ 22341 Python Jii s,

o %% CMake Fll Ninja 451 T 5.
- ¥4 HomeBrew, W]PAiEfT:

’brew install cmake ninja dfu-util

— #7 MacPorts, A PAiafT:

’sudo port install cmake ninja dfu-util

- HVA EYIREN, W17 1) CMake #l Ninja 3257, #5147 ¢ macOS -5 1 R 3025 7 .
o i Z A A I 22 3E ccache DABRAS TR AG 4R 153 F . 17 HomeBrew, W] ifiif MacPorts [/ brew
install ccache 5{ sudo port install ccache SEWLHE.

Frik:s WA BT R aE 2 DA

xcrun: error: invalid active developer path (/Library/Developer/CommandLineTools), .
—missing xcrun at: /Library/Developer/CommandLineTools/usr/bin/xcrun

NAZEdE XCode Ay 47 LHE., WiafT xcode-select --install fyadtfT4c3t,

Apple M1 i/ AR A2 Apple M1 R 51 HAFI U H 8RR

WARNING: directory for tool xtensa-esp32-elf version esp-2021r2-patch3-8.4.0 is._
—present, but tool was not found

ERROR: tool xtensa-esp32-elf has no installed versions. Please run 'install.sh' to.
—install it.

B

zsh: bad CPU type in executable: ~/.espressif/tools/xtensa-esp32-elf/esp-2021r2—
—patch3-8.4.0/xtensa-esp32-elf/bin/xtensa-esp32-elf-gcc

BTN 4, 423 Apple Rosetta 2

/usr/sbin/softwareupdate -—-install-rosetta —-—agree-to-license

‘%% Python 3 Catalina 10.15 & At B W FRAHEFF(# ] Python 2.7 JiiAs, ¥E A S macOS A4S At A~
SERINL T Python 2.7, $AAT DA A2 KA A 24 Wi FH 1 Python Jii4R:

’python —--version ‘

W A Z Python 2.7.17, NWERERIAMENTERE Python 2.7, iXHITFHZLEFTRA T fir Sk 2 Ha fiwi |
R T4 %% Python 3:

’pythonB —-version ‘

WRzEAT By M, AR 1% %% Python 3,
TR DA 2P PR 4% Python 3:
* ffi ] HomeBrew #4144 (1) 7 A QTR
’brew install python3 ‘
* ffi ] MacPorts 1745 7 R

’sudo port install python38 ‘
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45 b FRULESP-IDF  FE[H 58 ESP32 MYE Y HIARF Z A, W /CRBURZESR BLAY 4K 4 30 ESP-IDF fx
JE o

ARHUESP-IDF (AR 4 $TIF 20, U2 2047 ESP-IDF i) TAEH %, )i git clone a4 vl
ARG BRI FRAE R G TR IR, 35 0T 30

P&, 12T A T

mkdir -p ~/esp
cd ~/esp
git clone -b v5.3.1 —--recursive https://github.com/espressif/esp-idf.git

ESP-IDF 4 RN# # ~/esp/esp-idf,
1 H A ESP-IDF yg A 2, #5% ESP-IDF A [a] fioAs iy B A48 3 5%

G52 WP UL BT ESP-IDF ALy, IFREN SCRF ESP32 B3 H %% ESP-IDF i HfY & Fh T, Lt
g iR, Wik . Python H45,

cd ~/esp/esp-idf
./install.sh esp32

8% {# FJ Fish shell:

cd ~/esp/esp-idf
./install.fish esp32

IR A AN BSP32 285 firds T H. . WERFEAZAHbmb AP LT H , R pA— R EFE 2 2~ B AR,
VIRV

cd ~/esp/esp-idf
./install.sh esp32,esp32s2

B¢ {#i fJ Fish shell:

cd ~/esp/esp-idf
./install.fish esp32,esp32s2

USRS B R A SRR At 283 TR, WA AT R fir s

cd ~/esp/esp-idf
./install.sh all

8¢ {#i i Fish shell:

cd ~/esp/esp-idf
./install.fish all

il AT macOS I, AFE_EsA AT PR B B DA B

<urlopen error [SSL: CERTIFICATE_VERIFY_FAILED] certificate verify failed: unable.
—to get local issuer certificate (_ssl.c:xxx)

lizfTHLING Python SCHAJeH1fh) Install Certificates.command Z4Eds. TMEZEE, HS%
L% ESP-IDF T ELIS}H BRI T 245 5%

FET AR % ESP-IDF T H 2248 2~ T 3 Github AAf A H FFr i — 28 TR, AR5 Github %2
NGNS, PABLE - EREEACE, I Seik R Espressif (1T 2 55 %5 1E4 T Github BT 2
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Frik: ZICE AW Github K ATRAH T B TR, BB LT Git ¢4 URL.

TR % T I e #E Espressif RS #%, ETEETT install.sh B A R4

cd ~/esp/esp-idf
export IDF_GITHUB_ASSETS="dl.espressif.com/github_assets"
./install.sh

Tk HEREE AT O T B S A, AT R B

cd ~/esp/esp-idf
export IDF_GITHUB_ASSETS="dl.espressif.cn/github_assets"
./install.sh

Fo VR AR 410 K ESP-IDF B i 2id T BN LA R E p, B
Linux A4 SHOME/ .espressif Hsk. WLAERRF TRZAEHHAE R, HIGEE 17 R 3EMA
fi, SRS H IDF_TOOLS_PATH. #i, WHRM kS &R & TIE XA IAR

export IDF_TOOLS_PATH="SHOME/required_idf_tools_path"
./install.sh

. ./export.sh

WRB M T IDF_TOOLS_PATH ZFf, i{riafTE& ESP-IDF T Hui AT, iz &5 1 2 s &
W,

i MR R, KZ 4 shell K8 3R #E 48 &R AE 4 ] IDF_TOOLS_PATH, il
IDF_TOOLS_PATH="S$HOME/required_idf_tools_path" ./install.sh, FXEIELEIE AT
FHEB R TR R, YEIPITIME AN 2 IR R .

SN BeEIABEAE R BUWE, WIWIZER R TH M ORESIN 2 PATH BREEAS B, Toykliid “aySwn”
AT A Hil, AR E SRR R . X AT DAE 1 ESP-IDF $2 4L 55 — AN A A7 38

THAE T 25217 ESP-IDF Y20 57 LIz 7 PA T g

’ . SHOME/esp/esp-idf/export.sh

XFT fish shell ({3245 fish 3.0.0 KA ERA), THIZFTPA R4

’ . SHOME/esp/esp-idf/export.fish

WE, I Sl B NA— 25!
QIR FFE L 15T ESP-IDF, R[LUHHIAT export . sh Q@514 , RADIRAT
1. EHIFRNELA T v 23 shell Bt & S fFH (.profile, .bashrc. .zprofile %§)

alias get_idf='. SHOME/esp/esp-idf/export.sh'
2. W EEAIE 81547 source [path to profilel, Ul source ~/.bashrc ZRIFEE
A

BUAE AT DAEAT AT A i 7 H iz T get_idf B ol Hr ESP-IDF ¥fkg.

AW HEA export . sh #SHIE] shell (L E ST XA S P EHERE L b & 5 HHREGE IDF JE {135
56 (QIH T BT ESP-IDF iy i) X ¥ 7 (M M UPRIRERY H A, 3wl RESE M AR Y (T
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S50k JFUGTEN] ESP-IDF W BIEIRE 2 H 4% T (1] ESP-IDF BB A 260, 3% RFF I 4R 26
—A TR

AFE R AR 2L 1T ESP-IDF, GG WAl i ] ESP32 GIEESE— A TAE, g, Beskmiifsies
i .

il WIPRIER 2% ESP-IDF, i 2 il 30 BB, SRIBUE A3 v B il i) T

UG eI TR BUPE, W RAMERSTT & ESP32 W HFEF 1. Al PAM ESP-IDF ' examples H 5% TRy get-
started/hello_world T#EFFIE .

T ESP-IDF 4% 240 05 ESP-IDF B2 1 TR AR T 2kt

Ff get-started/hello_world TFEK il 2 A ~/esp HET:

cd ~/esp
cp -r $SIDF_PATH/examples/get-started/hello_world .

#41:: ESP-IDF f{) examples H 3¢ NA — R/ F TR, W PAFIR FIiR a5 HlH 247 5 A AT s 6
W] ANE S IFR G, o T .

EEfevety  BUE, R ESP32 JF RMEHE PC, IFERITAARME AR,
WE, AR EAE RS T B i A BT A

o Linux ##fE&%:: VA /dev/tty Ff3k
* macOS ¥f{E&RS:: DA /dev/cu. 3k

A RAMER B ORI IEANER, WS ESP32 el 2it ik,

il ISR 04, PAEEZEA .

FLP TR #EA hello_world Hig, & ESP32 M HIRG f, A1 TR E T.H menuconfig,

cd ~/esp/hello_world
idf.py set-target esp32
idf.py menuconfig

FIH—N LG, NE%EMH idf.py set-target esp32 iKE “HF” . TR, HWEERE
BRI AT H 2 B it FIBC e () o WATPAEE “HbR” ME AR (Ml Bk iz
). BEEL, WILAFRARS K« ser-target,

IEHEAE BRSSP RG, RO RAR AT R

AT A i S BRI H A B R AR B, AR Wi-Fi MR FR, AL BEGREESF . hello_world 7R
B H < ABGABC iz AT, e —H &, wf PABRE 6 menuconfig #4700 H AL EX — 2 9R.

TR S B9 2 ESP32-DevKitC (#7 2% ESP32-SOLO-1 #541) m% ESP32-DevKitM-1 (#7 &
ESP32-MINI-1/1U #i4H) , HAELSE ~ IR ¥ El, HifF menuconfig H i fig B A% AR X (CON-
FIG_FREERTOS_UNICORE).
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{TDp}

Espressif IoT Development Framework Configuration

SDK tool configuration ---=
Build type --->
Application manager ---=
Bootloader config ---=>

Security features ---=
Partition Table ---=
Compiler options ---=
Component config ---=>
Compatibility options ---»>

[SpacefEnter] Toggle/enter SC] Leave menu [5] save
j ?

7?1 svmbol info [/1 Jump to symbol
le show-help mode C o], show-name m [A] Toggle show-all mode
t (prompts for save) [D] Save minimal config (advanced)

K 65 LA E—FH 1

ik Komtd P RN SRR E T RS S EEIAE . ATRAEE R ——style RUEIML. HIETT
idf.py menuconfig --help %, FELZER.

AR R SCRRRIT S, W] AT B SRR (BSP) SRIBEIIT K. HEER, WA eiRr.

GivE LR IHMEHAT S, SR TAE:

idf.py build

1247 PA B4 R AR N IR P A BT A ESP-IDF 2804, 336 26 s | AR e . 7 KSR A ARy it
il S

$ idf.py build

Running cmake in directory /path/to/hello_world/build

Executing "cmake -G Ninja --warn-uninitialized /path/to/hello_world"...
Warn about uninitialized values.

-— Found Git: /usr/bin/git (found version "2.17.0")

—— Building empty aws_iot component due to configuration

—— Component names:

—— Component paths:

(more lines of build system output)

[527/527] Generating hello_world.bin
esptool.py v2.3.1

Project build complete. To flash, run this command:
./../../components/esptool_py/esptool/esptool.py -p (PORT) -b 921600 write_flash -
——flash_mode dio —--flash_size detect --flash_freq 40m 0x10000 build/hello_world.
—bin build 0x1000 build/bootloader/bootloader.bin 0x8000 build/partition_table/
—partition-table.bin

or run 'idf.py -p PORT flash'

R VRN, S 58 UR 52 B bin S0P

Rk BIRey  THIsAT AT a2, R AR R 0 SO be sk 2 BSP32 JF A :
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idf.py -p PORT flash

iHFF PORT 4y ESP32 JT A ARG ER A4 R U2 PORT ARZE X, idf-py Kl B /T Ry & 1 A 3%
o

W2 x idf.py ZE0TER, 18 Widfpy.

Pk APk £lash WU AZhgiFIFRek T, W ERHERHET idf.py build.

RGeS R TR L, S5 R SCh ) CHAMRR” . tUn] AR b R S HEfR B ESP32 @52 %
7 i 4 RIEZ FHEAE R .

WM bR AR, B FESELUT T H G

esptool.py —-chip esp32 -p /dev/ttyUSBO -b 460800 —--before=default_reset —-
—after=hard_reset write_flash --flash_mode dio —--flash_freqg 40m --flash_size 2MB.
—0x8000 partition_table/partition-table.bin 0x1000 bootloader/bootloader.bin.
—0x10000 hello_world.bin

esptool.py v3.0-dev

Serial port /dev/ttyUSBO

Connecting........ _

Chip is ESP32DOWDQ6 (revision 0)

Features: WiFi, BT, Dual Core, Coding Scheme None

Crystal is 40MHz

MAC: 24:0a:c4:05:b9:14

Uploading stub...

Running stub...

Stub running...

Changing baud rate to 460800

Changed.

Configuring flash size...

Compressed 3072 bytes to 103...

Writing at 0x00008000... (100 %)

Wrote 3072 bytes (103 compressed) at 0x00008000 in 0.0 seconds (effective 5962.8._
—kbit/s) ...

Hash of data verified.

Compressed 26096 bytes to 15408...

Writing at 0x00001000... (100 %)

Wrote 26096 bytes (15408 compressed) at 0x00001000 in 0.4 seconds (effective 546.7.
<—>kblt/3) “ e

Hash of data verified.

Compressed 147104 bytes to 77364...

Writing at 0x00010000... (20 %)
Writing at 0x00014000... (40 %)
Writing at 0x00018000... (60 %)
Writing at 0x0001c000... (80 %)
Writing at 0x00020000. (100 %)

Wrote 147104 bytes (77364 compressed) at 0x00010000 in 1.9 seconds (effective 615.
-5 kbit/s)...
Hash of data verified.

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

WR—YIRA], Pesgse UG, HRBRFSEAL, N hello_world” FFAG1E1T
RZ 2 ] Eclipse 5{ 42 VS Code IDE, TMidf idf.py, iEZ%# Eclipse Plugin, DA VSCode Extension,
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RiBLfmidt  ATPABEM idf.py -p PORT monitor fig4d, Mi#h “hello_world” TAEMEFTIHIL. £,
ABEECHF PORT Bl H EER D455

BTz A5, IDF Y5 N RS .

$ idf.py -p <PORT> monitor

Running idf_monitor in directory [...]/esp/hello_world/build

Executing "python [...]/esp-idf/tools/idf_monitor.py -b 115200 [...]/esp/hello_
—world/build/hello_world.elf"...

——— 1idf_monitor on <PORT> 115200 —-—-

—-—— Quit: Ctrl+] | Menu: Ctrl+T | Help: Ctrl+T followed by Ctrl+H ——-

ets Jun 8 2016 00:22:57

rst:0x1 (POWERON_RESET),boot:0x13 (SPI_FAST FLASH_BOOT)
ets Jun 8 2016 00:22:57

By, AT PATES S HEFIZW H 2 5, AEFTHRY “Hello world!” 7.

Hello world!

Restarting in 10 seconds...

This is esp32 chip with 2 CPU core(s), WiFi/BT/BLE, silicon revision 1, 2 MB.
—external flash
Minimum free heap size: 298968 bytes

Restarting in 9 seconds...

Restarting in 8 seconds...

Restarting in 7 seconds...

i I PLpEsE cer1+], WARH ESP-IDF Hiiilds

42 ESP-IDF Wit s fEbeskm R & AR 51, ST EE B AL (AF), A TR R IF &R
T 26 MHz it dik, 1] ESP-IDF ERIASCHFR 2 BOT A M {1 ) 40 MHz ik

e®66) (Xn@By. |66 (6PW+)BBHN9a ™~ /98! Gt 566PE~BkEBeBeal58jA
~2YGBY (16,1 68 eB88) (Xn@by. !DrézY (6 jpi®|G+z5Ymvp

ey, mre:

LR s

2. 1R[] menuconfig,

3. #k A Component config -->Hardware Settings -->Main XTAL Config -->Main XTAL
frequency #FTHECE, BCONFIG_XTAL_FREQ_SEL V%% 26 MHz,

4. HH Gn B0 F AT .

1E24 (1) ESP-IDF it A<, ESP32 SCFFH) T M IRIAR AT -

e 26 MHz
e 40 MHz

ik WATPLBFTPA T S, —IRPESRATIOEE . Bl i il e :
idf.py -p PORT flash monitor

LAk,

o WEHIHEIDF YALS, 15 2 Jl ESP-IDF W A02% A4 B gl Ho 11 .
i HIfEidfpy, BmEEZL 1df.py MAFIET .

R E e ESP32 [ AT 197 2] !
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BUAE, ATPAZAR— At examples, B3 EHEIT & H ORI R .

| —SORGIRF A SR ESP32, [0 ESP32 HA 5 Fr g iR

TEdm i IR T |1 & A README U4 Supported Targets . WIHREM TS ESP32, o3
AEAEEDFEAG, A RIFR BSP32 L HEX AN R BIFET .

el s

BUPRR ) 7 A R 48 Linux B4 (1) ESP32 B8k [l 4 BF, A RE < B2 {Ml Could not open port
<PORT>: Permission denied: '<PORT>' 4&iR{H 5 . LIS E] PAYE Linux B ¥R N Zdialour 48
K uncp 28 SERREHIIE BT

He 1) Python Jji A ESP-IDF > 4F Python 3.8 [ DA b JiUA, S0 G0 45 A 58 50 B 558 FUAS AT B8 55
Python, 7] FEM sources %73 5 37 i Python, B {#i f Python & ¥ £S5t UN pyenv XA HEAT TR 45 1

LT RPSHY WTRA RS (BSP), HINAETT At BRI Ko AT AL R, 3
] PASE ISR E T B AR BRI HR AL -

— BRI, BSP SRR AR BT RECRALIE. R T ORI (LI RESD, BSP i i At it . 2
TR E AR A S ST R KB R T o

BSP ji@i i IDF 281+ 32 35 JAfi, W DARIAE IDF 410 ks 3647 F 3.
L FBiliis 1 s ESP-WROVER-KIT BSP s i# %1 H -

idf.py add-dependency esp_wrover_kit

A7 KA BSP W7 Bil, I BSP 7m0

{0 flash  ESP-IDF SZREHESR flash, 15217 PA N Ands, #EFR#EA flash:

idf.py -p PORT erase-flash

TR EHRFRA OTA B, #izfTA hansd:

idf.py -p PORT erase-otadata

YRRk flash 72— Banf ], FEHEBRGARR S, WWOIT BRI ER

s Wi ESP-IDF - SREFESORNEHE R B4 ESP-IDF, &% bug siFE AR Thke. 75 1EE, ESP-IDF
B R B RRAS IR BERRCASER A M ) SR AR . SCRRIARRE f , RS 1B ey, Pl Ressi H 7
23| Hopn ESP-IDF WA, B2 X T2 R HBRIME R, 7S5 ESP-IDF ja A,

L, FEMEARS, W R AR A . B s i EE MR A esp-1df Ui, SRIEH:
W% =% FRILESP-IDF W8, EH5E ek .

PO RANE R AR R, By S i % ESP-IDF A58 G . HART A TR S S A i
ESP-IDF A4 Ff A [

R, WG, WHERBTLEMA, PABF R ESP-IDF & LEWA T EH. BAiEsE % =
Yk E I,

—HEHEG TR, WS ARRTRS, RRE2E5Ewy: AR ts.
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FHORSCRY
o 5 ESP32 4|3 ¢ vikix
* Eclipse Plugin
¢ VSCode Extension
o IDF S5

14 GiiESs—A LR

WIAR T 2 %¢ 4 ESP-IDF, HI%A LM A 385 (IDE), iH7Em 2 32ntTH, &I E Windows  IF44
)3 42 80 7& Linux o macOS ¥ Fr444) 3 T42 Jgidess— A LAE.

1.5 {## ESP-IDF

W% ESP-IDF, 1% %% #74% ESP-IDF
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APl %%

2.1 API Zyg

ARIANERT ESP-IDF W IR 4tk 1 (APD) i TR 24058 RIS
ESP-IDF {21t 1 L e 11 -

o {F ESP-IDF ZH{Fmy 2 3k Se - A B C eRigl. gMiR . Mos. K800 UITRALIES 2. et
F API SR T X SepR . S5 R FIZEal,

o GHIFRGRE. i AR, 51 S M ESP-IDF CMake #) 3% % %% API,

* Kconfig W, W] T K diik R G CH (CMakeLists. txt).

o T A NHGMTEH.

ESP-IDF th ZANMAMF4LAL, A48 % 17 ESP it 9w 5 ARG s 88 = e (RIS = 4iik) » W1
FLSes =J5)%, ESP-IDF $24E4 AL 28R 11, DARRIALXTEE =7 ERO AT, B3 L5 ESP-IDF H
MINBEMI M E . FLEN T, B2 AR E IR Z EN R4 APL,

PAT A4 7553 ESP-IDF APT K HAS HIAYAH S 2«

2.1.1  HEAAbEE

Z % ESP-IDF API 21k [l thesp_err_t KA E LY HIRMAI . A XML ELFER, SR
432 {53 . A % ESP-IDF AU FR ARSI, S FlER R 5%

2.1.2 ECEEGHIE

B ORI HIRE T 5 Rk ESP-IDF URRARA N, 3 LR W) i LB B A5 M A

% ¥ ESP-IDF (4 i Ak Bie B F1 22 R GAHES DA « . ._init (). ..._config() Ml ..._install()
W) HFRE -G A BRI FEEEA S 8. Bl

const esp_timer_create_args_t my_timer_args = {
.callback = &my_timer_callback,
.arg = callback_arg,
.name = "my_timer"

Q)

119
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(£ L£50)

esp_timer_handle_t my_timer;
esp_err_t err = esp_timer_create(&my_timer_args, &my_timer);

IR BRI X AFRER I RCE S AR HE ST, DR B IeAi A iR R 224 h o
I R FP I I AL S R B B, DA R s B

esp_timer_create_args_t my_timer_args;
my_timer_args.callback = &my_timer_callback;
/r R FHR .arg 1 .name KAWL */
esp_timer_create (&émy_timer_args, &my_timer);

Jo2 i BSP-IDF SR €99 ) Fisk B L2 RSEMEG MBI 1L, AT DARIR0 2 B AR,
SRR T B

const esp_timer_create_args_t my_timer_args
.callback = &my_timer_callback,
/* E#, FH .arg f .name B HHBL AT */

{

bi

C+ 155 IR ORI E W IR LA TETS , (AR R LA AUEIE PSR GUT « e C++ fURS (/1] ESP-IDF API
I, ATRAZS A DA R AR

/* IE# : .dispatch_method., .name D\ X .skip unhandled_events AW K4 FE */
const esp_timer_create_args_t my_timer_args {
.callback = &my_timer_callback,

.arg = &my_arg,
bi
///* 4% % esp_timer create args_t W, .arg % .callback ZJg B ¥ */
//const esp_timer create_args_t my_timer_args = {
// .arg = &my_arg,
// .callback = &my_timer_callback,

ey

TR EVIRNAREZ L, WS A8 s e s . TR, C++20 ZHIH C++ 5 A2 24 Hi ESP-IDF
FIERARRAS . AN SIS BRI Es . IR A C++20 2 BTM C++ FRUEAFACHD, WI A E) GCC # @2k
JEPA T

esp_timer_create_args_t my_timer_args = {};
/AT EMBNHAE
my_timer_args.callback = &my_timer_callback;
RN LS

ESP-IDF Jy 30 s g B 7 1 R W BUA (R 2

httpd_config_t config = HTTPD_DEFAULT_CONFIG();

/* HTTPD_ DEFAULT_ CONFIG.

ST RE—NEEHWENE. WA, FTAFRACREANRNE, BXFEHE: ~/
config.server_port = 8081;

httpd_handle_t server;

esp_err_t err = httpd_start (&server, &config);

HFE RCE S AR AL T BRARIIR AR, S B IR AR 2 -
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2.1.3 A7 API

1t ESP-IDF KL & i APL (LR T/ ESP-IDF YA R, A SERpfE Iy AR P P . ik
RSN AR TR private B esp_private. FEBAIfE (Hlhal) WL SHA APL

FLA APT n] BEFE U ELBURN T HUAS Z (8] PAAS SR T 2R B i B e

2.1.4 i H Lk

ESP-IDF R i it 7 — F 5173 ESP-IDF AP 75 sXAY T AR . sl e re 2 1 Bl P s 5 AR [ Y
B, R BIRg R ALPE b SCT — S A ) TR . X 28 4164 4% common_components H 5%
WL PR B4 B 0, B A1 ANET ESP-IDF APL HYTERE -

ANEWAE H & I H H il i EXTRA_COMPONENT_DIRS %k RS04 i BLA% 5 | X Be 41, FMAEARIAF)
ESP-IDF fiiAsHt, PFA] BEAAAE & A0k . BT ESP-IDF /RGBT 630 H B, 35 K500 5 B H T i 2
LA {4 ESP-IDF H&g il ok, IR0 A LT H 10— . TR, A LAERESIRBIE SN,
AIREA TR = N AR s T A AR A0 PR . ZEM BT, 75 B e Ag I I R0 3E T T as .

2.1.5 API faett:

ESP-IDF {1 i SURCARIE | PEINISS R A 22,

ESP-IDF R B RA FIAE IR 1B S RAS & PRAUE S AR RAS AR A E . AR 25 T R 1 3R A PR A ) 75 T A
FIR 1

DARHS GO e 75 1k

ESP-IDF {1t ESP-IDF A1{F{1 A SCPE Y C s %I, iR Moz 2R3 SOMTIALBE 75 Y I
PRSGRIAAE - PEACHS S A B AR TR B BB AT A E BT AR Y ESP-IDF _E 87 435

PATNAE AR 2 8] 4 S RN RS G A b -

* fliJ] deprecated JEMIEFRE. MNP #warning I SCIF. EFFRECTE ESP-IDF
FATUEIT ) o SRR A G DAGE e i 37 1) e RS SR PR T R B S - ESP-IDF )
TERUASRF R 63 I 7 1) eR BORI S«

o marAALE, RS IEACHAISL SO, (B ORI R G FT DASRE IEA 1 SCF

» Hfiy$; Keonfig JE11. Kconfig ALY ) /& Fe 514 BRI HIFEFAE sdkconfig U, CMake SCIFA
PRACHS AT AR AT DABE S 46 Y Keonfig TEI5 44 7% o

e /b e Pk

ESP-IDF JCyERf IR (B — B3R XM, QiR 54~ ESP-IDF JRASKI & T — A Tdmis e
TE T —/MRESAS R R A, TCEFRIZ R AR R 5 0217, DA B enT PAPRERIR A RS 20 1 3 25
P, AEAEIE B SR A

o TP C MR R IEE

o INIUHTBY LSRR R R B USRI . 2 T B T ERIE AR, ES B E 4k,

o HEBAHMFZZW) static inline pREFH extern BE, RZ MK,

o HZEAH) C BB BT R 72

FAUA I 15 0L

RAEFATEC T4 ESP-IDF AT, (HUZfERERAZ 7], ESP-IDF HyJLLEER > AT RES A GRZE . 40
ARET FHNEI RSN E TR, WOl AT Ak it

o FA API,

o 5B 2B,
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o AHAfHRIC N beta”, “preview” Y experimental” HIHfE .

o WML A S RN, s PAE LA T MR A L A ERA T I .

o MARBITHIIRITIRE. Blan, WERFEA RS EM AT , W sEs MR e R H
a4 B R . XA T E D BEIC A BT BE AR AT BE -

o RBAFRICSRIE AN SR & AT AT BB B R B o, ansh S HGE Rk .

o TESEHELE TP Keonfig eI .

o IS H WA E AR

2.2 WHDZEPMY

221 ASIO 5

ASIO 22— NS4 C++ &, 20 https://think-async.com/Asio/, ‘BRI C++ Bt T—4—3%
) 2P
ASTO #1{4:H ESP-IDF HiAs v5.0 A5 5] 1 B ) €3 P -

 GitHub ASIO ZH 4

iaf7 idf.py add-dependency espressif/asio ¥ ASIO A INMBIRAGIH H1.

SCH

T E) DA B3 A A 56 SRy -
« ASIO 34 (English)

2.2.2 ESP-Modbus

'R 2] ESP-Modbus J% (esp-modbus) 37 75T RS485. Wi-Fi FlPAK K2 11 Modbus {5 . H ESP-IDF
v5.0 IRASDASE, H{4E: freemodbus O A% 33 B B D O e

* GitHub _|[#*) ESP-Modbus £H{:

TR SO

AHR SO 2 ) -
o ESP-Modbus 04

W B

PATR 7R BI193 51743 7 ESP-Modbus JE ) HR4 T3 11 . TCP i 1 Y AAILAT EALSE B

e protocols/modbus/serial/mb_slave

e protocols/modbus/serial/mb_master
e protocols/modbus/tcp/mb_tcp_slave
* protocols/modbus/tcp/mb_tcp_master

T E 2 A AR Fl#Y README . md
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hiXs%

» Modbus 21 575 1MYLE 27 The Modbus Organization,

223 ESP-MQTT

HEid

ESP-MQTT /& MQTT il % F i i S 88, MQTT & —Fh 3T & A/AT B i 52 8 90H B M thill.
ESP-MQTT 4 374 MQTT v5.0.

o T HEH T TCP 1 MQTT. %:TF Mbed TLS 11 SSL. 3T WebSocket (1] MQTT DA & 3T WebSocket
Secure [} MQTT
e Jlik URI fijfb i B e
o B (—AN T A 24K )
. éi‘?riTgifb?‘ KA. NIE. SIETHE . PRRRERELERMLEIPA K 3 ARG (QoS) A (R4 TRE
iy

SN ]

« protocols/mqtt/tcp: F:TF TCP ) MQTT, ERiAs 0 1883

protocols/mqtt/ssl: F:F TLS # MQTT, ZRiAu 1 8883

protocols/mqtt/ssl_ds: J&F TLS ) MQTT, i FI%F5 4 SMEEAT S0 B0 E, RN 11 8883
protocols/mqtt/ssl_mutual_auth: X TLS ) MQTT, BT B 4r580F, BRiAss 1 8883
protocols/mqtt/ssl_psk: £tF TLS () MQTT, (i J Bt 28 50T ik, BRIA SR 11 8883
protocols/mqtt/ws: J:T WebSocket ) MQTT, ERiAif 1 80

protocols/mqtt/wss: T WebSocket Secure [i{) MQTT, ZRi\ i 443

protocols/mqtt5: {# Jf] ESP-MQTT JFE %82 MQTT v5.0 iR 55 #5

MOQTT {8 %

W fHesp_mgtt_client_publish 8{HIEMH EE esp_mgtt_client_enqueue, HJ PAGIEHHY
MQTT HH..

QoS 0 FVE ERF H ik —IR, QoS 1 1 2 HA AT, AN FEZHRATH M K T8 iz 72 .
ESP-MQTT [ /i A B WAL M A HIA R0 QoS 1 fl 2 AfiHE, Al ERERTHEE E XK,
Bk MQTT #3782 R (A 5 37 i # H Clean Session #3 &5i% B0 0 BF & # 1& &% (4F X 47 8,

¥fdisable_clean_sessioni% B K true),

NHETR HWEALM QoS 1 A1 2 B2k THEBVAR A, B4 Hesp_mgtt_client_publish
W) 2 57 BP 347 5 — R A% B 22 k. RN IE B 0 E L K fEmessage_retransmit_timeout Z
J5 317, FECONFIG_MQTT _OUTBOX_EXPIRED_TIMEOUT_MS 2 J5, HE & M M. Wik
E CONFIG_MQTT_REPORT _DELETED_MESSAGES, W4 % 3% 3543068 50 72

Fic ¥

Wit Fesp_mgtt_client_config t 4SRN T BORIEATRCE . BCEATHAE S AT T4IE,
T HCER i 2 A

e esp_mqtt_client_config_ t::broker_t - fRiFikE bR 24051 .
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e esp_mqtt_client_config t::credentials_t - T B IERNE i
e esp_mqtt_client_config t::session_t - MQTT &%+ XAECE .

e esp_mqtt_client_config_ t::network_t - P XECHE .

* esp_mqtt_client_confiqg t::task_t - fVFHECE FreeRTOS /1% .

* esp_mqtt_client_config_ t::buffer_t - & A& HBIZ M XK/,

TOCHTEANZR A

M55 25

Huhl i3 address &tk uri FE{F hostname, transport DA fport G, AIPAEE RS
Al WA AR B path, ZFBOM WebSocket HE4ET F IEHEA M .

i uri FEHIFEA N scheme: //hostname:port /path,

o Wi mgtt, mgtts. ws fll wss L
* BT TCP 1) MQTT 74 :
— mgtt://mgtt.eclipseprojects.io: 3T TCP ) MQTT, 2RiAdIT 1883
- mgtt://mgtt.eclipseprojects.io:1884: T TCP i) MQTT, il 1884
- mgtt://username:password@mgtt.eclipseprojects.io:1884: Kt F TCP 1
MQTT, 11 1884, A5 Hl P4 FIEE T
o HTF SSL ) MQTT /- :
- mgtts://mgtt.eclipseprojects.io: T SSL 1) MQTT, Il 8883
- mgtts://mgtt.eclipseprojects.io:8884: KT SSL [ MQTT, ¥lT 8884
o LT WebSocket 1) MQTT /= :
- ws://mgtt.eclipseprojects.io:80/mgtt
o ELF WebSocket Secure [1) MQTT 713 :
— wss://mgtt.eclipseprojects.i0:443/mgtt
o IfATACE

const esp_mgtt_client_config_t mgtt_cfg = {

.broker.address.uri = "mgtt://mgtt.eclipseprojects.io",
bi
esp_mgtt_client_handle_t client = esp_mgtt_client_init (émgtt_cfqg);
esp_mgtt_client_register_event (client, ESP_EVENT_ANY_ID, mgtt_event_handler, .
—client);
esp_mgtt_client_start (client);

%if: O OU T, MQTT %) i S S PR PR 2R S A 6 MQTT i (SE#:. SilF. 2%
EIR

WEUE B UEAR 95 A% S0y, X TN TLS M gk, vl Everification A, IR55 A% UL
AR E N PEM 5 DER A%3(, U255 HE DER 4%, W EHF M certificate_len FBt, BN
fEcertificate TR AAETHFE M PEM MU T 4T H

o MRS ZSFRBLIE TS, fliN: mgtt.eclipseprojects.io

openssl s_client -showcerts -connect mgtt.eclipseprojects.i0:8883 < /dev/
—null \
2> /dev/null | openssl x509 -outform PEM > mgtt_eclipse_org.pem

o KEEE /RN T RRF: protocols/mqtt/ssl

o FCE:
const esp_mgtt_client_config_t mgtt_cfg = {
.broker = {
.address.uri = "mgtts://mgtt.eclipseprojects.i0:8883",
(FTi4k%:)
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(£ L£50)

.verification.certificate = (const char *)mgtt_eclipse_org_pem_start,
}I
bi

TIEHAN P B IEANE S, IWERAPI 5% LARTLS IR 2550k .

HPutee  credentials ?&‘T@é‘ﬁfﬁgi‘:f”ﬁ?éﬁi‘}%

» username: Jg[n)H T RS 48 H F A F8E:, @ URL &
e client_id: F{MZ g ID 354, BRiAH ESP32_%CHIPIDS, H scHIPIDS 2 5k
MAC Hubk e f5 3 A~y

NIE ATPAl S aut hentication FRIEINIESEL. &) KR A R AIET 3K

e password: fifi[f]%ZH

e — certificate fllkey: 4T ] TLS {5 8&iE, PEM B DER #&\3yH]
* use_secure_element: {§iff] ESP32 H)4t4- 702 (ATECC608A)

* ds_data: ffi iR RFR AT EL ML

Zilhi i session FE#H T MQTT & ifAH AL E

RIS (UWT) 3 B Last_wi 11 ZHRIIA 7B, MQTT £e— % Pk BN TF HE Bt
3o AL T P

topic: Hifn) LWT JH E T 15T

msg: f51a LWT R4

msg_len: LWTJHEHIKEE, msg AUAZS FATL RN 2047 B
gos: LWT i B fIR55 it

retain: % LWT JH R ERE

10 H fe ¥ 2 sap 82 ¥ MQTT 3 iF idf.py menuconfig, W] PAJE Component config >
ESP-MQTT Configuration H$%| MQTT 4% .

AHKBEEAT
 CONFIG_MQTT_PROTOCOL_311: JaJi MQTT $pi¥ 3.1.1 Jii7A
« CONFIG_MQTT_TRANSPORT_SSL #ICONFIG_MQTT_TRANSPORT_WEBSOCKET : J2 Fi##:E MQTT f&

#)=, #il4n SSL. WEBSOCKET #1 WEBSOCKET_SECURE
o CONFIG_MQTT_CUSTOM_OUTBOX : %% mqtt_outbox BRIASZHL, [H I AT DASRAHLAS o Se Pt

Pif

MQTT % T e 2 S i DA F o4

* MQTT_EVENT_BEFORE_CONNECT: % i Wi BRI 2 R 5545 -

e MQTT_EVENT_CONNECTED: &t I iERE 2RS4 . & i B A I & Bl

e MOTT_EVENT_DISCONNECTED: T IJCiAEEIE S ALdE, FlanFE MRS EsoEMH, & ime
bR .

* MQTT_EVENT_SUBSCRIBED: [R45#8 CHIAR F il B oK SRR 6 517 FE B niE B
ID.

e MQTT_EVENT_UNSUBSCRIBED: HR4#fCLHfIAZ FumiiBIT K. SRR &R 1T B H
A 1D,

e MOTT_EVENT_PUBLISHED: ARZ5#8 AR Fimi A IEE . JHERHERXT QoS 45| 1 F1 2 &
i, PFNZON 0 AN RN . SRR & R A BT %\ D,
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e MOTT_EVENT_DATA: &g B AMIHE . FEPR0S: HE ID. KM iHE I E 84K,
WCE R Ect S LK . X T8 IR v K& s, 15 &£~ MOTT_EVENT_DATA, I B Hi=H
H¥EE current_data_offset fltotal_data_len VAFREEWE ALY E. .

* MOQTT_EVENT_ERROR: % Pl F|45i%. M HF - Edierror_handle FE Y error_type,
AIPAK IR R AR BB YE error_handle Z5F{RMFLEEER 73 29I 5T

API 5%

Header File

¢ components/mqtt/esp-mqtt/include/mqtt_client.h
* This header file can be included with:

’ #include "mgtt_client.h" ‘

¢ This header file is a part of the API provided by the mgt t component. To declare that your component depends
on mgtt, add the following to your CMakeL.ists.txt:

’REQUIRES mgtt ‘

or

’PRIV_REQUIRES mgtt ‘

Functions
esp_maqtt_client_handle_t esp_mqgtt_client_init (const esp_mqtt_client_config_t *config)

Creates MOTT client handle based on the configuration.
%% config -- MOTT configuration structure

&Ml mgqtt_client_handle if successfully created, NULL on error
esp_err_t esp_mgtt_client_set_uri (esp_mgqtt_client_handle_t client, const char *uri)

Sets MQTT connection URI. This API is usually used to overrides the URI configured in esp_mqtt_client_init.
S8
e client -- MQTT client handle
* uri --
& [n] ESP_FAIL if URI parse error, ESP_OK on success
esp_err_t esp_mqgtt_client_start (esp_mgrtt_client_handle_t client)
Starts MOTT client with already created client handle.
Z¥ client -- MOTT client handle
&[] ESP_OK on success ESP_ERR_INVALID_ARG on wrong initialization ESP_FAIL on
other error
esp_err_t esp_mgtt_client_reconnect (esp_mgqtt_client_handle_t client)
This api is typically used to force reconnection upon a specific event.
%4 client -- MOTT client handle
&1 ESP_OK on success ESP_ERR_INVALID_ARG on wrong initialization ESP_FAIL if client
is in invalid state
esp_err_t esp_mgtt_client_disconnect (esp_mgqtt_client_handle_t client)
This api is typically used to force disconnection from the broker.
%4 client -- MOTT client handle
iz [a] ESP_OK on success ESP_ERR_INVALID_ARG on wrong initialization
esp_err_t esp_mgtt_client_stop (esp_mqtt_client_handle_t client)
Stops MQTT client tasks.
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* Notes:
e Cannot be called from the MQTT event handler

%4 client -- MOTT client handle
&[] ESP_OK on success ESP_ERR_INVALID_ARG on wrong initialization ESP_FAIL if client
is in invalid state

int esp_mgtt_client_subscribe_single (esp_mgqtt_client_handle_t client, const char *topic, int qos)
Subscribe the client to defined topic with defined qos.

Notes:

 Client must be connected to send subscribe message

e This API is could be executed from a user task or from a MQOTT event callback i.e. internal MQOTT task
(API is protected by internal mutex, so it might block if a longer data receive operation is in progress.

e esp_mgtt_client_subscribe could be used to call this function.

B8
e client -- MOTT client handle
* topic -- topic filter to subscribe
* gos -- Max qos level of the subscription
R[] message_id of the subscribe message on success -1 on failure -2 in case of full outbox.

intesp_mgtt_client_subscribe_multiple (esp_mgqtt_client_handle_t client, const esp_mqtt_topic_t
*topic_list, int size)

Subscribe the client to a list of defined topics with defined qos.
Notes:

* Client must be connected to send subscribe message

e This API is could be executed from a user task or from a MQTT event callback i.e. internal MQOTT task
(APl is protected by internal mutex, so it might block if a longer data receive operation is in progress.

e esp_mgtt_client_subscribe could be used to call this function.

SH
e client -- MQTT client handle
* topic_list -- List of topics to subscribe
* size -- size of topic_list
R [1] message_id of the subscribe message on success -1 on failure -2 in case of full outbox.

int esp_mgtt_client_unsubscribe (esp_mgtt_client_handle_t client, const char *topic)

Unsubscribe the client from defined topic.
Notes:

¢ Client must be connected to send unsubscribe message
* It is thread safe, please refer to esp_mgtt_client_subscribe_single for details

SH
e client -- MOTT client handle
* topic--
& In] message_id of the subscribe message on success -1 on failure

intesp_mgtt_client_publish (esp_mgtt_client_handle_t client, const char *topic, const char *data, int len,
int qos, int retain)
Client to send a publish message to the broker.
Notes:

» This API might block for several seconds, either due to network timeout (10s) or if publishing payloads
longer than internal buffer (due to message fragmentation)
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* Client doesn’t have to be connected for this API to work, enqueueing the messages with qos>1 (returning
-1 for all the qos=0 messages if disconnected). If MQTT_SKIP_PUBLISH_IF_DISCONNECTED is
enabled, this API will not attempt to publish when the client is not connected and will always return -1.

* It is thread safe, please refer to esp_mgtt_client_subscribe for details

SH
e client -- MQTT client handle
* topic -- topic string
* data -- payload string (set to NULL, sending empty payload message)
* len -- data length, if set to 0, length is calculated from payload string
* gos -- QoS of publish message
* retain -- retain flag
& [a] message_id of the publish message (for QoS 0 message_id will always be zero) on success.
-1 on failure, -2 in case of full outbox.

int esp_mgtt_client_enqueue (esp_mgtt_client_handle_t client, const char *topic, const char *data, int len,
int qos, int retain, bool store)

Enqueue a message to the outbox, to be sent later. Typically used for messages with qos>0, but could be also
used for qos=0 messages if store=true.

This API generates and stores the publish message into the internal outbox and the actual sending to the net-
work is performed in the mqtt-task context (in contrast to the esp_mgqtt_client_publish() which sends the pub-
lish message immediately in the user task’s context). Thus, it could be used as a non blocking version of
esp_mqtt_client_publish().

SH
e client -- MQOTT client handle
* topic -- topic string
* data -- payload string (set to NULL, sending empty payload message)
* len -- data length, if set to 0, length is calculated from payload string
* gos -- QoS of publish message
* retain -- retain flag
* store -- if true, all messages are enqueued; otherwise only QoS 1 and QoS 2 are en-
queued
R IH] message_id if queued successfully, -1 on failure, -2 in case of full outbox.

esp_err_t esp_mqtt_client_destroy (esp_mgqtt_client_handle_t client)
Destroys the client handle.
Notes:
e Cannot be called from the MQTT event handler

%4 client -- MOTT client handle
&[] ESP_OK ESP_ERR_INVALID_ARG on wrong initialization

esp_err_t esp_mqtt_set_config (esp_mgqtt_client_handle_t client, const esp_mgqtt_client_config_t *config)

Set configuration structure, typically used when updating the config (i.e. on "before_connect” event.
Notes:

¢ When calling this function make sure to have all the intendend configurations set, otherwise default values
are set.

BH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>