Read the Docs Template Documentation
Kt v4.0

Read the Docs

2020 4£ 02 A 10 H






Contents

1 PeAl] (CMake) 3
L1 MR . 3
1.2 MERTAE . e 4
13 FEEMFIN o o o 5
14 BEINZEEDIR . 65
1.5 i WETEEE . .. . 65
1.6 4 FHUESP-IDF . . . . o 77
L7 = WEIMEAE . 78
1.8 EEPUSE: 22k Python B .« o o o 79
1.9 HBHESE: FFHAOIETEE . . . 79
110 B8 A « o 79
LI1 BE: BB . . . e 80
112 550 iR TRE o 81
113 B BERBIEA o 82
114 4 BB 83
115 FEHF ESP-IDF . . . . . 85
116 FHZESCRY .« o o 85

2 API %% 135
21 TET AP © . ., 135
2.2 FER AP . .., 612
2.3 HNEE AP . . 754
24 HEMML . o o 1059
25 TR AP . . e 1173
2.6 Storage APL . . . . . . L e 1217
2.7 System APL . . . . e e 1335
2.8 Project Configuration . . . . . . . . . . e 1641




2.9  Error Codes Reference . . . . . . . . . . e 1854
ESP32 H/W if}:%% 1863

3.1 ESP32 Modules and Boards . . . . . . .. . 1863
3.2 Previous Versions of ESP32 Modules and Boards . . . . . . ... ... ... .. ........ 1872
API 51 1881

4.1 ESP-IDF ZRARHEERIIIN . . . . e e 1881
4.2 KEZRS (CMake HR) . . . o o e 1887
4.3 KBRS (155 GNUMake) . . . . o v v i i 1914
A4 REEEEE oL 1928
45 TEEAER ., 1931
4.6  Event Handling . . . . . . . . . e 1939
4.7 Deep Sleep Wake Stubs . . . . . . . ..o 1942
4.8 ESP32 Core Dump . . . . . .. L e 1945
4.9 Flash Encryption . . . . . . 0 . o e 1948
4.10 ESP-IDF FreeRTOS SMP Changes . . . . . . . . . . v it it et e e 1966
4.11 Thread Local Storage . . . . . . . . . . o e 1975
4.12 High-Level Interrupts . . . . . . . . .« e 1977
4.13 JTAG P . . . 1978
4.14 Bootloader . . . . . . .. 2041
415 DRI e 2043
4.16 Secure Boot . . . ..o e 2047
417 ULP BMEERSERARE . . o 2056
4.18 ULP coprocessor programming . . . . . . . . . . . ..o 2087
4.19 ESP32 BTG . . . e 2092
4.20 ESP32 WHIEEIGIEL . . . o e 2097
421 FEHIBLIT « .« o o e 2102
4.22 ESP32 ROM console . . . . . . . . . . o e e 2106
4.23 RF calibration . . . . . . . . oL 2109
4.24 Wi-Fi Driver . . . . . 00 e 2110
4.25 ESP-BLE-MESH . . . . . . o 2167
4.26 ESP-MESH . . . . . . . e 2221
4.27 BIuFi . . . o e 2249
4.28 FANRAM ..o 2259
4.29 FEREMARARCHLED . . o e 2262
T = 2273
Libraries and Frameworks 2277

5.1 Cloud Frameworks . . . . . . . . . . . 2277
Contributions Guide 2279

6.1 How to Contribute . . . . . . . . . . e 2279




6.2 Before Contributing . . . .. . ... ... ... ... ......

6.3 Pull Request Process . . . . ... ... ... ... .......
6.4 LegalPart . . ... ... .. ... ... . ..
6.5 Related Documents . . ... ... ... ... ... ......

7 ESP-IDF JRAFifr

71 ORTEMRAS ..
7.2 FREEEMBAARAR? .
73 RUAREEEL ..o
T4 OBEMFIRA . ...
75 Git THEFR - o o
7.6 W ESP-IDF . . ...

8 B

9 Copyrights and Licenses

9.1 Software Copyrights . . . . . . . ... ... L.

9.2  ROM Source Code Copyrights . . . ... .. ... ... ....

9.3 Xtensa libhal MIT License . .. .. ... .. ... .......

9.4 TinyBasic Plus MIT License . . . ... ... ... .......

9.5 TJpgDec License . . . . . . ... .. .. ... ...
10 X TSR

11 Switch Between Languages/VJ#ti% &5

#51







Read the Docs Template Documentation, 4% v4.0

[English]

XHURIREE ToT JFAMER (esp-idf) YSCHfH L. ESP-IDF 2 ESP32 A I BT & HERE.

PRI AT API % H/W &%
API $1iF ENINE] LiESAY

Contents


../../en/v4.0/index.html
https://github.com/espressif/esp-idf
https://www.espressif.com/zh-hans/products/hardware/esp32/overview
get-started/index.html
api-reference/index.html
hw-reference/index.html
get-started/index.html
api-reference/index.html
hw-reference/index.html
api-guides/index.html
contribute/index.html
resources.html
api-guides/index.html
contribute/index.html
resources.html

Read the Docs Template Documentation, & %5 v4.0

2 Contents



CHAPTER 1

BUENIT (CMake)

[English]
AR SAERG T H P ESP32 T & - 35

A B s B s WA i il ESP-IDF (Espressif IoT Development Framework) Bt & 328, FH4417%.
FEE L E ESP32 JF A AR,

M X2 ESP-IDF BUEhiAs v4.0 B3Ry, 88 HAMRARR SR ESP-IDF ja A i 5%,

1.1 #k

ESP32 SoC it i X FF A FUfE:
+ 2.4 GHz Wi-Fi
o W 4.2 HpifE
o ETEREXUX
o HIRIIFEI AL B S
o ZHhIMZ

ESP32 K] 40 nm TZHI, AAREMIIFEMRE. SHBPERE. fogtt. @M TR, &M T &Y
M SRR RIIFERT K -



../../../en/v4.0/get-started/index.html
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IREE N PSRt e BB, LRI, HEAT ESP32 MR IIT A . b, SREMAIEIT K315 ESP-IDF
EAE B PG TE AR (I0T) AT, W o Wi-Fiy B, RSIAESE T I 2K .

1.2 #& Tk

fgf:
. —# ESP32 J &
« USB ik (USB A/Micro USB B)

o PC (Windows, Linux B Mac OS)

o IHE THBE, H T4 ESP32 185
o 4k ILH——CMake Fil Ninja 2k TH, HT 4 ESP32 MR

o K ESP-IDF I AMES, SMERC 2 H A S ESP32 (MR APT (BAFEANIRARD) sty
THBER A ;

o L CifiEamte (IR A9 SORSaEES, Bl Eclipse.

ESP-IDF make [ Eclipse

Toolchain

Application

U]

UPLOAD

ELEE LT LT TR ET T

Kl 1. ESP32 MR IT A

4 Chapter 1. &N\ |7 (CMake)


https://www.eclipse.org/
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1.3 FA#RET

R N, TR RRAIT R TR .

1.3.1 ESP32-DevKitC V4 \|JiEFE

[English]

APEE NG T AT IR 1] ESP32-DevKitC V4 JFA#. A % ESP32-DevKitC HAMRA K /41, i UL
ESP32 H/W 8tF 4%,

EEIE

o ESP32-DevKitC Vi FF & #.
o USB A / micro USB B #{#54k
o PC (Windows, Linux 8§ Mac OS)

BT PABRIE ATy, BLRERIE 2R A2 5 I 2 FET

iR
ESP32-DevKitC V4 2 [ —#HT ESP32 M/ NEFFRAR, HL LRSALA KA I E S i, 5 AR
AR SRR TR, AT R R S R, ST R M T AR L
o T R AR PR, ESP32-DevKitC V4 38 S5 A TR RIRLE
o T3EZ % ESP32 i
— ESP32-WROOM-32
— ESP32-WROOM-32D
— ESP32-WROOM-32U
— ESP32-SOLO-1
— ESP32-WROVER
— ESP32-WROVER-B
— ESP32-WROVER-I
— ESP32-WROVER-I (IPEX)
o FTCHEE SR

HIREIL CREFFAITIAEED .

1.3. FEREN 5
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TiReiieA

ESP32-DevKitC V4 FF A&ty = ZH . #er =6 LT .

EN Button
Micro USB Port ———=

Boot Button

/0O Connector

5V Power On LED

L E R N T T E L E R X))
NS OWD EQ Z0 ET OND ZT #T LZ 9T ST EE€ ZE SE ¥WE NA dA N3 ENE

ﬂ‘-;[ﬁ_cj m“—_] .l"r------u-‘.t“lll
- .l [ j

ESP32-WROOM-32

§531323213

L b

S |18 19 GND 21 RX TX 22 23 G
2990099 4§

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

ESP32-DevKitC V4 (#i2 ESP32-WROOM-32)

TN AN

ESP32- ET ESP32 pyMigH. HEIER, WL (ESP32-WROOM-32 7 R A% .

WROOM-32

EN AR

Boot AR N Boot ST AARE, FI4E—F EN 4 (PR ZAATF Boot 4) iEA « [
PRE B, Eids o ERE

USB-to- FUR - USB-UART #idgds, T4RHERES 3 Mbps iR,

UART  #f #%

i

Micro USB i
M

USB #2110, "] FHAEE BRI EE R, si#ER PC Ml ESP32-WROOM-32 #41YiE 5
O,

5V Power On
LED

AR L
HA

(USB #SME 5 V), Sim e, ELEE, WIlink i s

1/0

M BB AR A I T 5 [ 2T RARATHEEE . PRl AT ESP32 i
PWM, ADC. DAC. I2C, I2S. SPI ZZfhifg

THRE, SEHL

TE A

EH# DO,

D1. D2, D3, CMD A1 CLK H-F ESP32 iti 5 SPI flash [0 NEBIESE, &It

Chapter 1. &N\ |7 (CMake)



https://espressif.com/sites/default/files/documentation/esp32-wroom-32_datasheet_cn.pdf
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KA MEELE USB i H A2 & @
1.

hll3

XU IR AT, ] eSS SPI flash / SPT RAM (T

TEfR: & GPIO16 F1 GPIOL7 & AT #zk ESP32-WROOM Z7%1#1 ESP32-SOLO-1 & #, 1458
PRI

BRI

FZMCAT MDA =Rl o e H—
e Micro USB s (ERIA)
o 5V / GND & it

. 3V3 / GND it

B BB AT, 50T RESARIRTT A AR /S

X C15 ByiRR

B LA ESP32-DevKitC JF At LR C15 RIREAFAELATR A :
o JFAM b E AT REREA T B
o RSN EE GPIOO gt h, C15 WRE&MfE S .
M PRIk C15 nfREZMTT AU, MW LAKE C15 24 R8 k. C15 FETF At b i) B A7 B WL T 1R

@

ST Ta ed N1

P ﬁ
O ¢

1.3. FEREN 7
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C15 (#fh) #F ESP32-DevKitC V4 &M AL E

M REFFR

ESP32-DevKitC V4 FHUH], 5 E EHINIT e i Tl

ZJa, WERIEkE AT (CMake)  Hifgifoms 300 51 B8, AARWMREI AL, HuCrn 65 H 5
AT B AR

FARM|RT

LkD8 D1 15 2 @ .4 16 17 5 18 19GND 21 RX TX 22

27.9 mm

w
-
(=]
I
o
A
<
%
3
-
1
-
T

ESP32-DevKitC F &R ~) — LA

R

« ESP32-DevKitC V4 JFH{ % (PDF)

o (ESP32 #A#% Y (PDF)

e (ESP32-WROOM-32 i A#it%HY (PDF)

o (ESP32-WROOM-32D & ESP32-WROOM-32U #; R¥i#& ) (PDF)
« (ESP32-WROVER #AR#ik 1) (PDF)

o (ESP32-WROVER-B #AR##s4» (PDF)

o CRETMITBEEY (PDF)
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ESP32-DevKitC V2 A\|]{E6%E

[English]

ARAGHA R T WHTFFRA ] ESP32-DevKitC V2 FF& 4.

BEETE

o ESP32-DevKitC V2 FF % A&

« USB A / micro USB B %4k

« PC (Windows. Linux & Mac OS)
R DAL A YRSy, EERIAE L A A2 IR A

#hie

ESP32-DevKitC V2 & 'R3E —dt T ESP32 f/NUTTF A, M BRI R I e sl h, TFE AR
FARAESE TR, AN E L B S R 2 R SNE S, BORIT R AR T A A L

ThieieA

ESP32-DevKitC V2 H &AM FEALE. B0 REdH =L T .

ESP-WROOM-32

ESP32-DevKitC V2 JF & H

1.3. FREEN 9
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TN AN

ESP32- HT ESP32 i, WEEER, El (ESP32-WROOM-32 7 ARFkE 15 .

WROOM-32

EN ERNE

Boot TG T Boot SRR, [FIHE—F EN # (M AZAATT Boot i) A “fE
PR B, G TR E .

Micro USB | USB #11. o HfEHRERAMHE B, 58 PC Al ESP32-WROOM-32 41 [ {5 42

iy 11 M.

I/0 B PARELH I 46 TR A I EL 5 | B R ARG HEST . I PRI DA ESP32 #Ef T4, SEEl
PWM. ADC. DAC. I2C. I2S. SPI £ fThfE

BRI I

FFRARTT M PAF = Fpfit i = e e —
e Micro USB iy (ERIA)
« 5V / GND & Jpifitrg

« 3V3 / GND %5t

i BB AT RIS, 50T RE SARIRIT A AR /SR A

MREFFR

ESP32-DevKitC V2 FHLFT, W H e I KR i e -
ZJE, WRIENE AT (CMake) W5 22 500 55 B2, BFE WM ETFEIREE, 2R o5 H 5

SR ELERIT B AR

R

o ESP32-DevKitC Jii¥ [ (PDF)

o (ESP32 $ARHME 1Y (PDF)
«  (ESP32-WROOM-32 #; R#ik&45» (PDF)

1.3.2 ESP-WROVER-KIT V4.1 A\|1iEF

[English]

10

Chapter 1. &N\ |7 (CMake)



https://espressif.com/sites/default/files/documentation/esp32-wroom-32_datasheet_cn.pdf
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AAEE NG T WA ESP-WROVER-KIT V4.1 JFA M I REMIFH XL E . A % ESP-WROVER-
KIT HAMRAN G, W50 ESPs2 H/W st 57 .

EETE

e ESP-WROVER-KIT V.1 & #
o USB #i#ii2k (A %% Micro-B)
e PC (Windows, Linux B} macOS)

GTAB AR SY . B RITE R A2 77 4 J

ik
ESP-WROVER-KIT J2& ‘ki% —gd T ESP32 IF &M
ESP-WROVER-KIT &Mt LA B T4~ 4

« ESP32-WROVER-B 4]

« LCD Bt

e MicroSD At

A, ESP-WROVER-KIT B3l 2 AFE TR T —@S et 2 USB sk (FTDI FT2232HL), fRifH
K N R EBGEE USB 210, ffi /] JTAG % ESP32 #ETR1R, ToFa40 M0 JTAG ik #s . ESP-WROVER-KIT
AT AN LR B H AR AR S BT A ARG .

HTEETR, B BT IS E 5 | AT AR5 .

{Efig:  ESP32 9 GPIOL16 Fil GPIOL7 45/ PSRAM # )3 ERIRAE S o BROATFOLT, T4 5t
AR PERE, XA GPIO ERIAG [ 2 RS M.

iReRtiR

ESP-WROVER-KIT Jf %A i) EEE AL RIES T 2R B R .

ThieieA

ESP-WROVER-KIT Ff &My = Bel . #:00 Kbl XL .
TN A AT, DARRHEH A ZEE 1 P e FEEA L, R RIFEFENER 2 di) 3.

1.3. FARRE N 11


https://espressif.com
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32.768KHz
crystal

1110 expand
ChannelA LD
use 3.2inch
Connector
+ Camera
ChannelB
1 MicroSD
USB 5V
= LDO:
EXT 5V o | +5V->43.3V RGB LED
- ]

& 2: ESP-WROVER-KIT HjfgHE R

FT2232 32.768 kHz

Micro SD Card Slot OR

ESP32-WROVER
1/0 Connector
Diagnostic LEDs
UART

RGB LED Sp|
Camera Connector CTS/RTS
LDO JTAG
5V Power On LED
USB Port

5V Input

L T =
Power Selector L— EN Button
Power Switch ——— Boot Button

& 3: ESP-WROVER-KIT H & #uffJa) — L E

12 Chapter 1. #ENA[] (CMake)
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LCD
[l 4: ESP-WROVER-KIT JF & AR5 — (L]

EEAH | BXNE

(i

FT2232 | FT2232 ZH USB Berp OAfrids. JF A A S nlilid USB 322 1% FT2232 5 F b 474 i A 24

&, 5 ESP32 @ v iEH:., FT2232 .55 AlfEf#A A #24t USB-to-JTAG $: O LJRE, HHEiHE
B #{it USB-to-Serial # OIIRE, A& AN RN A LS. #)L ESP-WROVER-KIT
V4.1 P,

32.768 Ahz 32.768 kHz ¥k, ALt Deep-sleep i B AL EHEERT 2

kHz

0 Etr | ESP-WROVER-KIT H & A#is it 7—4> 0 KerfH, "IAEM& ESP32 BRI LA (R IFER

FH SRR, E R IR EOE N i .

ESP32- | ESP-WROVER 41 1'% 64-Mbit PSRAM, A4 5 1% B4R S 76 23 [ RIS AL PRAE )

WROVER-

B A

4

¥ W | IR FT2232 (5 GPIO iR T 4 MLE LED f554T, PA%EH .

LED fZ

AT

UART | &1, FT2232HL fil ESP32 g4 TX/RX (F5E51 M2 JP1L iypisg. BOAEL T, XM
HEAE S th kSR . MR FT2232 (] ESP32 Bidiar r, WM REERAH XBREIE, +F
EZH 1EFz 2 HABAMRER 154

SPI EWIEOL R, ESP32 ()] SPT #2111/ N E flash Al PSRAM. i JfliX 265 | #4H: ESP32 #l

Hopth SPT 5. XMPIEOLT, FHMBIMNG ik (CS) (55 R, AEOM TR 3.3

oy

<

o

R e R B o T AR, AT BRI R JP 1A (IR

I

JTAG

JTAG #:10., FT2232HL #1 ESP32 1§ JTAG {5525 E JP2 WMig. BRIANERT, X


https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_V4_1.pdf
https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_V4_1.pdf
https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_V4_1.pdf
https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_V4_1.pdf
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REE

Ml 3 AHEE, WEITZARIIRE, Hrbw WL %

14 Chapter 1. &N\ |7 (CMake)
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Hest
JpP7 14 i AN Yl ESP-WROVER-KIT JF & A fL e
JP7 f#i ]l USB 32114 ESP-WROVER-KIT JF % Hifit

H

e JTAG ZhiE

15
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ESP32 EHI5EC
ESP32 LA A4 M / 2 o gt AL o5 BN T ANESRE oo A SRR AR L Ay e o B R R T 3%
UZAE B RT AL o Eedn, 345k /TP4 HEST RGBS AR, WX 28 GPIO Wl i HoAt

OB S e, OGRS SN PER A IR, B4 GPTOO it GPTO2. i TR,
BN R TGO, W, T JTAG Al SD RHIF ST MAME I, LS SD Kb
FTEEAIMHERT JTAG T

SURAS , RRSMEATIRRGET . B, TOD FEFEAI SD R (U —4> GPIO21 481, TDARIHEN. %
M LOD FAEHLNE D/C CHG/FM) 5%, 76 THBORH SD g CD % (RIS, 4
TR -RRMIIRE, TF% A SUETLGEL B R16T REBZIAE. St LOD A1 SD -HIal it ff

WA NZ, 3T — 5T R

EE 1/0 #Eixg / JP1

TP1 MR 14 x 2 AMHRER, LUKSIBET LT 20T “1/07 BG4, BIN “SEH” FINAL T ke
R LI E A i

H*H /0 [ 1/0 | #R

n/a 3.3V | GND | n/a

NC/XTAL 1032 | 1033 | NC/XTAL

JTAG, MicroSD 1012 | 1013 | JTAG, MicroSD
JTAG, MicroSD 1014 | 1027 | #53k

Bk 1026 | 1025 | #f&3k, LCD

5k 1035 | 1034 | 5 k

gk 1039 | 1036 | #Bk

JTAG EN | 1023 | $if%3k, LCD

B3 LCD 1022 | 1021 | #%3L, LCD, MicroSD
B3, LCD 1019 | 1018 | #&3k, LCD

B3k, LCD 105 1017 | PSRAM

PSRAM 1016 | 104 | LED, %3, MicroSD
B4, LED, Boot | 100 102 LED, MicroSD

JTAG, MicroSD 1015 | 5V

LK
o NC/XTAL - 32.768 kHz dh#k
o JTAG - JTAG / JPS
« Boot - Boot ### / SW2
o BBk - A%k /P

16 Chapter 1. &N\ |7 (CMake)
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e« LED - RGB LED
e MicroSD - MicroSD Card / Jj
« LCD- LCD / U5

o PSRAM - ESP32-WROVER-B {J PSRAM

32.768 kHz R

ESP32 &
GPIO32

GPIO33

M BRAER T, &H GPIO32 fil GPIO33 B2 Mk, FIt, N THRIEGE SR8, XS
HAREEE JPL 1/O . AP @R R11/R23 40 0 BCEHAEE R12/R24 46, DAY GP1032 Fil
GPIO33 HiERENRIREE JP1,

SPI Flash / JP2

ESP32 &
L CLK / GPIO6
N SD0 / GPIOT
N SD1 / GPIOS
N SD2 / GPIO9Y
. SD3 / GPIO10
. CMD / GPIO11

1.3. FARRE N 17
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¥ HIHR) flash SR 0 BUEM R140 ~ R145 345 BHEH JP2. WIRTGEEERF flash (9 T AR
1t 80 MHz, PAIKEIGRIEE (G T 5 B H i, # R R140 ~ R145 HifH, FFHIAY flash B2 SHF
JP2 Wit

JTAG / JP2
ESP32 & JTAG 52
L EN TRST_N
N MTMS / GPIO14 TMS
N MTDO / GPIO15 TDO
N MTDI / GPIO12 TDI
n MTCK / GPIO13 TCK

18 Chapter 1. &N\ |7 (CMake)
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Rk / JP4

ESP32 & BBRLES

L n/a 3.3V

9 n/a Ho

5 GP1027 SIO_C / SCCB )

N GP1026 SIO_D / SCCB 4

. GP1025 VSYNC / T H [

. GPI1023 HREF / K¥-5%

- GP1022 PCLK / B &4

N GPI10O21 XCLK / &G0 8h

0 GPIO35 D7 / 1 2% Bit 7
0 GPIO34 D6 / 1% 2% Bit 6
" GPIO39 D5 / 2% Bit 5
o GPIO36 D4 / 2% Bit 4
13 GPIO19 D3 / 2% Bit 3
14, GPIO18 D2 / 44 Bit 2
15, GPIO5 D1 / 1§ F ¥ Bit 1
16, GPIO4 DO / 1 F % Bit 0

1.317.3?7,&#&?;1'5? GPIOO RESET / 55 3L5 {7 19

PWDN / £ 3L W,
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« DO #| D7 gk i B 4

RGB LED
ESP32 & H RGB LED
L GPIO0 ARG
N GPIO2 )
5 GPI10O4 W
MicroSD
ESP32 &R MicroSD {55
1 MTDI / GPIO12 DATA2
9 MTCK / GPIO13 CD / DATA3
3 MTDO / GPIO15 CMD
n MTMS / GPIO14 CLK
5 GPIO2 DATAOQ
6. GPIO4 DATA1
. GPIO21 CD
20 Chapter 1. &N\ |7 (CMake)
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LCD / U5
ESP32 & LCD 5

L GPIO18 A

N GPIO19 SCL

5 GPIO21 D/C

N GPI022 CS

5 GP1023 SDA

N GPIO25 SDO

- GPIO5 5t
MABFHFE

ESP-WROVER-KIT FHLH], & 5eHiAIT KR sE i .

MaIRE

T A HE IR R s e R R E , YRR BRI A R 2 E
o fHFH JPT Y, e USB NI LMt
o ffiH JP2 JEHEEY, flifk UART #f5.

1.3. FARRE N 21
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USB it fEBE UART B15
] L e T

AR H A B .
FT9F WL, 5V Power On LED V55

EXFHEF A
WERIFEDRE A T] (CMake) R s 96 S04, AR AT EIFRIREE, 620l RET DI S5t 5 1
F AR

TR GNU Make S RE, WHB% 7 m a5 5 51,

R

« ESP-WROVER-KIT V4.1 J§# [ (PDF)
(ESP32 HiARMA%ASY (PDF)
« (ESP32-WROVER-B #A#i#s+» (PDF)

o JTAG 3K

o ESP32 H/W B 4%

ESP-WROVER-KIT V3 A8/

[English]

AIEF NG T WTIF R G ESP-WROVER-KIT V3 JF A M I BERIA K RCE - 4 K ESP-WROVER-KIT
HABRRAKI NG, I ESP32 H/W st 5%
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EEIE

e ESP-WROVER-KIT V3 JF % #
« USB %2t (A % Micro-B)
e PC (Windows. Linux & macOS)
R A A B8R 5y, EEEIE 2 R A2 7 I 4 B .

#hix

ESP-WROVER-KIT & % k& T ESP32 Wy &b, M T LCD FEsefl MicroSD 4,
ESP-WROVER-KIT H[3#El5PLF ESP32 40 :

« ESP32-WROOM-32

« ESP32-WROVER

B5h, ESP-WROVER-KIT ks AFE TR TR Scit 2t USB #rfieds (FTDI FT2232HL), fRifJF
KNG VHIZEE USB 40, (] JTAG Xt ESP32 #E7iH1I, TLHAIMY JTAG #idds . ESP-WROVER-KIT
FATT AN R ER (EGE HARC R AR i T K R

NTETR, B B A IS BT | AT 2 AR5 .

M %A ESP32-WROVER 411 GPIO16 f1 GPIO17 45 FI/E PSRAM [ K- flbtapfE 2. Bl
THOUT, AT PR MERE, XA GPIO B HIAG | H 2 G| .

iRER iR

ESP-WROVER-KIT JF %A ) F 2 AR 7 LR B R

TiREiiEA

ESP-WROVER-KIT JF At i) EZAHM . 4 0 Bzl sl R .

NEMNER A AT, DURISHETIY 28 7 1 AP RS0, AR5 AR U /4 18] 2 Ay 322241
o
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32.768KHz

crystal

110 expand

usB
Connector

ChannelA [ LcD

3.2inch

t Camera

By

1 MicroSD

USB_5v

RGB LED

EXT_5V

 J

E 5: ESP-WROVER-KIT j6EHE &

FE
HiF

EAXNE

32.768
kHz

HM% 32.768 kHz @ik, nIfefit Deep-sleep "N AR IAGH B .

0 Ik
i

ESP-WROVER-KIT JF& ARt 17—~ 0 KKl L, nIFEll & ESP32 RIBLAEA [ IhAERT
WL, BRSO A e -

ESP3]
B

a[¥EN; ESP32-WROOM-32 1 ESP32-WROVER., ESP32-WROVER #4528 &1 T ESP32-
WROOM-32 i RE, HNE 32-Mbit PSRAM, 1] 24k 5 3 (85 /M7 25 [B] R % b Ak 2 B
J1.

FT223

2FT2232 LMY USB #:8 OtfiEgs. JFA AR USB # 0% FT2232 it it A A 4nAs
5 ESP32 @ kR, FT2232 58l fEiE A it USB-to-JTAG #:10Th6E, IH7EEE B it
USB-to-Serial # O0Difg, FFAIFH &AM HFZ SR W ESP-WROVER-KIT V3 5[,

UART

Fi. FT2232HL #1 ESP32 147 TX/RX 5551t % JP11 g, BOATEOLT, X WEE(E
SRR . AR BT FT2232 i ] ESP32 BLZHAR 11, WIRIAEERAH CBRERIE, Kiiieh 4
2 HABAMRER 134

SPI

PN, ESP32 {#iH SPI # L/ Py 'E flash 1 PSRAM. {i ik 265 | IR ESP32 FlHAt
SPI &5, XAMENL T, FFIGMASMT ik (CS) {55 W, i ESP32-WROVER 411}, %
BOW TAEREN 1.8 V; ¥l ESP32-WROOM-32 i, %3 0y TAERJE N 3.3V,

CTS/

RESH ST EMBOANER TR, N T ERRZIIEE, DAUNBRE IR JP14 FAH S
JH .

JTAG

JTAG #:11, FT2232HL 1 ESP32 () JTAG {5525 H % JP8 BMim. BOAELL T, XWEKGE
SR MFHRMEE JTAG, THHIL T N, T,

EN

SR

Boot

TR . 5N Boot SIFREF, FNHE—TF EN §# (LR ANZATT Boot ) HEA “REfFFE”

B, TR O AT Chapter 1. @ A7 (CMake) |

USB

USB # M. nl PRI Ay b i, 888 PC MU RBE F 0 -

HL i

Phm USB fieht—M, JFht BrL; $25 USB #fE—M, JFAcdsin.
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32.768
kHz
Micro OR
SD Card
ESP32
- Module
FT2232
RGB
LED i
Eiema
UART
Camera
SPI
LDO
CTS
RTS
BV
Input JTAG
Power Power
Edlaci Key USB Boot EN
K 6: ESP-WROVER-KIT H &Mt 5 — ML E
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LCD

) @
1T @@ ou
5 @ @ 026
W@ 0

01 GG 019

o S 0
02 . . oo
5v @@ wis

oo B 1w

K 7. ESP-WROVER-KIT H & thfif/ — A E
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REE

M@ 5 AHEE, BEITAARIIEE, H R WIRE I T
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330

JPT7

JPT7

JP8

28

BrekigE

g
T
BF
f%

MRS ESP-WROVER-KIT JF A H it

fifi] USB 3% 1% ESP-WROVER-KIT JF % #fit

H

f#ige JTAG ThEE
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ESP32 EHI5EC

ESP32 B4 i I / 2 i C b AL o5 O T SR s o A SR TR B2 B e s 1R R T e
R AT A o ERan, 348K/ IP4 HEFHRIEEAN G, WXL GPIO wf - Hfth i .

ROV 2 I, TR R MRS I, B GPIOO 1 GPIO2. ih TR
—BANFR AR TR, H, T JTAG A1 SD RIS, 2T SD it
FTEERIRLIET JTAG .

SLBARS, AT . K, LCD AR SD R (UG GPIO21 F, ATDARIIR I . %
BNy LCD ARG D/C (HE/Beil) 75, JEMTIEORE SD HMi CD 75 (FRMES).
TR, T4 A BB T RUEL RS RI6T H AN, W, LCD 1 SD AT R

HEAMLICE NS, 30— A%

FE 1/0 &E#E / JP1

TPL FERARAOHE 14 x 2 AMEER, BLARTIRERT LR3I “1/0” SURIAZL. Wi <IN UG T ks
R ITERR 1 HoA A3

H*H /0 [ 1/0 | #R

n/a 3.3V | GND | n/a

NC/XTAL 1032 | 1033 | NC/XTAL

JTAG, MicroSD 1012 | 1013 | JTAG, MicroSD

JTAG, MicroSD 1014 | 1027 | BiE3k

gk 1026 | 1025 | ##f%3k, LCD

Bk 1035 | 1034 | #k

TRk 1039 | 1036 | %k

JTAG EN | 1023 | #8583, LCD

B3k, LCD 1022 | 1021 | #1%3k, LCD, MicroSD
##3k, LCD 1019 | 1018 | #&f%:3k, LCD

B#%3Lk, LCD 105 | 1017 | PSRAM

PSRAM 1016 | 104 | LED, #%3, MicroSD
#1%3., LED, Boot | I00 | I02 LED, MicroSD

JTAG, MicroSD 1015 | 5V

R
« NC/XTAL - 32.768 kHz Oscillator
« JTAG - JTAG / PS8
« Boot - Boot ¢ / SW2
o Bk - Rk /Py
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e« LED - RGB LED
e MicroSD - MicroSD Card / Jj
« LCD- LCD / U5

« PSRAM - (& I T-3E05 ESP32-WROVER [0 .

32.768 kHz R

ESP32 &
GPIO32

GPIO33

M BRAER T, &H GPIO32 fil GPIO33 B2 Mk, FIt, N THRIEGE SR8, XS
HAREEE JPL 1/O . AP @R R11/R23 40 0 BCEHAEE R12/R24 46, DAY GP1032 Fil
GPIO33 HiERENRIREE JP1,

SPI Flash / JP13

ESP32 &
L CLK / GPIO6
N SD0 / GPIOT
N SD1 / GPIOS
N SD2 / GPIO9Y
. SD3 / GPIO10
. CMD / GPIO11
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T ALY flash BT 0 WORA R140 ~ R145 MR FHRER JP13. ANRHEH flash 9 T A55s
e 80 MHz, T IAFIRIER G255 H 1, BB IR R140 ~ R145 L, ¥FKIALN flash 21

HEEF JP2 WiTF
JTAG / JP8
ESP32 &H] JTAG (52
L EN TRST_N
N MTMS / GPIO14 TMS
N MTDO / GPIO15 TDO
N MTDI / GPIO12 TDI
n MTCK / GPIO13 TCK

1.3. FEREN

31



Read the Docs Template Documentation, & %5 v4.0

Rk / JP4

ESP32 & BBRLES

L n/a 3.3V

5 n/a i

5 GPI1027 SIO_C / SCCB I

. GPI026 SIO_D / SCCB 4

5 GPIO25 VSYNC / & B [l 5

. GPI023 HREF / KF-5%

- GPIO22 PCLK / B &4

N GPI10O21 XCLK / &G0 8h

0 GPIO35 D7 / 4 Z 55 Bit 7
0 GPIO34 D6 / 1 Z %% Bit 6
11 GPIO39 D5 / B Bit 5
o GPIO36 D4 / #5255 Bit 4
13, GPIO19 D3 / % ZE % Bit 3
14, GPIO18 D2 / 5 F K Bit 2
15, GPIO5 D1 / 1§ F ¥ Bit 1
16. GP104 DO / g% Bit 0

B2 GPIOO Rhsprer /L7 ARENI] (CMake)
~ n/a PWDN / £ 3L W,
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« DO #| D7 gk i B 4

RGB LED
ESP32 & H RGB LED
L GPIO0 AR
N GPIO2 e
5 GPI10O4 i
MicroSD
ESP32 &R MicroSD {55
1 MTDI / GPIO12 DATA2
9 MTCK / GPIO13 CD / DATA3
3 MTDO / GPIO15 CMD
n MTMS / GPIO14 CLK
5 GPIO2 DATAOQ
6. GPIO4 DATA1
. GPIO21 CD
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LCD / U5
ESP32 & LCD 5

L GPIO18 =2

N GPIO19 SCL

5 GPIO21 D/C

N GPI022 CS

5 GP1023 SDA

N GPIO25 SDO

- GPIO5 9
MABFHFE

ESP-WROVER-KIT _EHUHT, 5 & JeHfi AT Z AR e b Fodit -

MaiRE

AR R T B PR R, TR ERU N BRI
o (] JPT MRS, VEFE USB It A pfitr.

o Il JPLL ¥, (ERE UART fF.

34
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USB fte _ | fire UART 3%

AR H AR B .
FT9F WIRIFY:, 5V Power On LED [ 555,

EXFIEFA

R AT (CMake)  HPEgF 205 300 37 B, AR MMBEETT AL, I 280087 B0 H besr 2 4
T Ao

R

o ESP-WROVER-KIT V3 J5# ¥ (PDF)
(ESP32 fiARMAE15» (PDF)
o (ESP32-WROVER #; AK#i#%45» (PDF)

+  (ESP32-WROOM-32 #; R#ik&15» (PDF)
o JTAG X

o ESP32 H/W 8t 5%

ESP-WROVER-KIT V2 \|iEf

[English]

AIGEG AT AT IR 1 ESP-WROVER-KIT V2 JF At S H DI REFIAH K BCE - A % ESP-WROVER-KIT
HABRRAKI NG, W BSP32 H/W sAE5%
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EEIE

o ESP-WROVER-KIT V2 JJ &t
. USB ¥ (A # Micro-B)
e PC (Windows. Linux & macOS)
R A A B8R 5y, EEEIE 2 R A2 7 I 4 B .

#hix

ESP-WROVER-KIT & % k& T ESP32 Wy &b, M T LCD FEsefl MicroSD 4,
ESP-WROVER-KIT H[3#El5PLF ESP32 40 :

o ESP32-WROOM-32

« ESP32-WROVER

B5h, ESP-WROVER-KIT ks AFE TR TR Scit 2t USB #rfieds (FTDI FT2232HL), fRifJF
KNG VHIZEE USB 40, (] JTAG Xt ESP32 #E7iH1I, TLHAIMY JTAG #idds . ESP-WROVER-KIT
FATT AN R ER (EGE HARC R AR i T K R

NTETR, B B A IS BT | AT 2 AR5 .

{:ff:  ESP-WROVER-KIT V2 #i# ESP32-WROVER #i41f) GPI016 fI GPIO17 %I i/ PSRAM ff)
PRI B 5. BOAEOLS . b T i PR ISR Rg TERE, X GPIO RIS | 2T ARG [ .

iRER iR

ESP-WROVER-KIT JF %A ) F 2 AR 7 LR B R

TiREiiEA

ESP-WROVER-KIT JF At i) EZAHM . 4 0 Bzl sl R .

NRMNE R EATTR, ABREHRT 2R T L A A, SRS CARIRER T 4 T A 2 il
o
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EZPROM 32.T6BKHz
crystal
110 expand
| LCD:
UsSB 3.2inch
Connector
t Camera
1 MicroSD
USB_5Y
EXT_5V o RGB LED
Kl 8: ESP-WROVER-KIT IAEHE ]
TE |  BEENAR
A
32.768 ~ME% 32.768 kHz fu¥R, TIHE Deep-sleep T {81 F ARSI EERT 41
kHz
ESP32 A5 ESP32-WROOM-32 = ESP32-WROVER. ESP32-WROVER #4528 T ESP32-
izl | WROOM-32 A ZIfE, HNE 32-Mbit PSRAM, A4 % (A0 S 17 it 2 B FHEicHs A P g

71

CTS/]

RESIVAAE RS A RBOARN R . S TR IIRE, AU BRE BRI JP14 BA R
J# o

UART

Fi . FT2232HL #1 ESP32 1547 TX/RX (G52 511 % JP11 iWiis. BRAELT, XP(E
5 BRI R . AR EEkT FT2232 (1] ESP32 BIALHR 11, NI RSERAH Bk, RPsid e
2 A AN 134

SPI

PRAATESLT, ESP32 f#i ] SPI # L1ijj1A) N & flash Al PSRAM., i fixX $65 | fi % 4% ESP32 FlH:Ath
SPI i%4%. XAMFHOL T, TG m&sMG ik (CS) 5% . W, N ESP32-WROVER #4HH}, %
BOR TAERE R 1.8 V; 3N ESP32-WROOM-32 i, %3 O TAERJE R 3.3V,

JTAG

JTAG #1., FT2232HL fl ESP32 i) JTAG fF 5251 % JP8 fpism. BOAWIL Y, XM
SR, WHHARE JTAG, TEHIE T L BN, ERBELIE.

FT223

2172232 Z W USB Feep Otfriedi . JFR A BIREIE USB 22 M3 FT2232 5 5 AT # il A4 e
5 ESP32 @ iEi:. FT2232 A4 USB-to-UART HI USB-to-JTAG Hfik.

EN

VRS

Boot

TEEEHE. T Boot HIFOREF, FIN4E— T EN §# (MK AZHIT Boot ) HEA “MIfF T E”
B, I ER O R R

USB

USB #% 0. al I A b i, sl PC MUT AR d fE 3 H -

HL

ESP-WROVER-KIT Jf &Ml USB s H 5 5V S A% HArL . JiT - m] o Ak e i b 3t

1% g
Frx

AT, MR, WL 7§ 0 o3 JPT TR p=

HL

Phin) USB 78—, JT %t BH; $85 USB #ief—, JFActufsid.

T
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Micro 5D - S 32.TBEK
Card | s 3 o Hz

iin::-..!:ﬁ;‘l:l:mmnnrflq:ﬁ i

ESF32
| Madule
| I—

p—

CTS
RTS

RGE

Camera

LoD

Power Power
Key | Select

5v
Input

Use Boaot EN ‘

K 9: ESP-WROVER-KIT J &Mt/ — 1L E
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FiT T FFFEFrSFr.

¢ 40

ESP-WROVER-KIT
S b AT . Eapreis I o & & @&

L I B O B BN BN BN B O B N B I O A I N N N N
L B BN O B NN BN OB BN BE B B BN BN B O OB N N BN AN AN NN

N

& 10: ESP-WROVER-KIT JI &Mtz — (A
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REE

M@ 5 AHEE, BEITAARIIEE, H R WIRE I T
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#F
§t

Bz E

JP1

JP1

JPT7

JP7

1.3.

JP8

g MicroSD Card Thfgf_FHiHFH

BRARIT S BAL T R BBECing, GPIO2 WAL FARA: (Ff JP1 M
% GPIOO0)

AN I8 ESP-WROVER-KIT JF i

ffi il USB 35 1A ESP-WROVER-KIT JF & ffit e,

41
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MRAERFFER

ESP-WROVER-KIT HUH]T, 3§ SehiiATF A s i Tosi .

MiaiRE

AR T PR R, TR ERU N BRI
o (] JPT MRS, WEFE USB It A fitr.
o 1] JP11 ¥, i€ UART fH.

{ERE UART @12

B HABBRAE .
I HPEIFR:, 5V Power On LED W f55%,

EXFIEFA

WHIERE AT (CMake)  FWEF w2 300 B 39, AR UMTECETF ARG, HA0n 000 H besg 2 4
AT B AR o

R

« ESP-WROVER-KIT V2 J5#[& (PDF)
(ESP32 FiARHM15» (PDF)
(ESP32-WROVER # A #ik43» (PDF)

(ESP32-WROOM-32 HAH#% 13 (PDF)

JTAG 3B3X

ESP32 H/W w4+ %%
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1.3.3 ESP32-PICO-KIT V4/V4.1 \|¥EM

[English]

RIGEIEE T AMAIFELG T ESP32-PICO-KIT V4 / V4.1 3kRFF kM. A 3¢ ESP32-PICO-KIT H At fii 41
N, . ESP32 H/W @ik A4,

AFEEGE AT ESP32-PICO-KIT V4 #1 V4.1, ESP32-PICO-KIT V4.1 5 V4 [ KZEHTET S, H
H V4 $53) CP2102 USB-to-UART Hrigdefie iy 1 Mbps, V4.1 #5201 CP2102N M dvd i 4
K 3 Mbps.

EETIE

o ESP32-PICO-KIT # AR I & 45
. USB 2.0 £ (A Bl%: Micro-B %)
« PC (Windows, Linux B{ Mac OS)
AT AR A YRSy, EERRIAE R A2 I A B

A
ESP32-PICO-KIT 40k 1 1 HORARIF R, JLE LIV 528 Wi-Fi RIS 20 fER) ESP32 271 SiP
BigH ESP32-PICO-D4. 5H At ESP32 RIIFHMLL, ESP32-PICO-D4 FLLH T S8 BAL M LA T Al a1

o 40 MHz SRR 4%

e 4 MB flash

TR
SHDCIREI 4545
BRI T P P RIS R 2 TS PO SRR, S sM AV RIS AR, S8 T

ESP32-PICO-KIT £ 1 USB ¥ UART #rferiit, Tk AR E @ PC # USB i 1 2T A1
N TET R, ESP32-PICO-D4 BT 10 55 M RS HUIEA IS0 1 TF A AP AR 4 (400 20 4> x 0.1
JeFIaIRE) Gl e S8 TOr AT A, ESP32-PICO-KIT JF ARG 20 MR8+, A 17 A5l %
HEEE, 74h 3 MR RERIRERT I, AU B SR -

TE AR

1. SHERS | BHETE 3 AME B %8 £ ESP32-PICO-D4 SiP Bigipy s fash Bith, WL(5H, iF
WAE K& A BB AR RS o

2. ESP32-PICO-D4 FF &M ERIA K FHHEET
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ESP32-PICO-KIT JF Ay T 24T X T

L L L Ll Pin Header

DR/DM
USB Bridge}

5V

USE Port

LDO Regulator

@ & —

Power
VS N NN N NN NN NN N NN NN

Pin Header

& 11: ESP32-PICO-KIT HE&]

TikeisieA

ESP32-PICO-KIT H & #iy E2a 4. B0 R ILT.
ESP32-PICO-KIT Jf &M i) F BRI R 3 (A Ze b A £F 0T ) o
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‘ il o
3D Antenna — i LR .
o i

ESP32-PICO-D4 LDO

USB-to-UART Bridge

] 18 W MAR 1AF 3y o +]

II" glIJ_-u-n- ¥ :

el
|
-L— Micro USB Port

)

Power On LED

/O Connector

& 12: ESP32-PICO-KIT FF & #iti)s

FEHG | BENA

ESP32- ESP32-PICO-KIT JF % #4452 p4R e ESP32-PICO-D4 #5421, 45 T ESP32 i H 158

PICO-D4 | BR4, NFHHEHERL. LC ILRHE. BEBRAR—A EN {55 FRi RIS ER T,

LDO 5V-t0-3.3V fILFEZFa 1 fi

USB-to- HUE - USB-to-UART #rfedi. V4 BUAFSEY CP2102 nl#E{kE3A 1 Mbps W& HIHE%,

UART #F | V4.1 A2 CP2102N mI#Efikm ik 3 Mbps &%,

i

Micro USB | USB #11. af FIfEFF KARAHER AR, S8 PC FIFF A RAEEHEE M .

B

5V Power | FFRHBUGEALG, ZLLGAHRITREE. E2EE, HARX TS PR EEE .

On LED

1/0 ESP32-PICO-D4 WA I E 51 2IFAARIGHRE . T AR ESP32 #EH74if%, 5%
B PWM, ADC. DAC, I2C, 12S. SPI S5ZFIhfE. HEVEN, W W& mitil.

BOOT THRE. T Boot HIELREE, RIHHE—F EN (UL RZALIT Boot &) #EA “[
PR B, AR R R

EN S

B 1

TF A ATAE—E I AT =it 755X
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o Micro USB it/ (ZRiA)
« 5V / GND it

o 3V3 / GND 4§t

iy LARBE AT RIS, 5 W] HE SARIR I A AR /SR YA

ERiEA

TENE T IR /O &) #FeF Shfie, BT RS WA £ 4 PRy K . i55% ESP32-PICO-KIT
TR IR
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Header J2
He 2R %A IhgE
1 FLASH_SD1 (FSD1) 1/0
GPIOS8, SD_DATAL,
SPID, HS1_DATA1
(W3tea 1) , U2CTS
2 FLASH_SD3 (FSD3) | 1/O
GPIO7, SD_DATAOQ,
SPIQ, HS1 DATAO
(R4 1) , U2RTS
3 FLASH CLK (FCLK) | I/O
GPIO6, SD_ CLK,
SPICLK, HS1 CLK
(Lsten 1) , UICTS
4 1021 1/0
GPIO21, VSPIHD,
EMAC_TX EN
5 1022 1/0
GP1022, VSPIWP,
UORTS, EMAC TXD1
6 1019 1/0
GPIO19, VSPIQ,
U0CTS, EMAC_TXDO
7 1023 1/0
GP1023, VSPID,
HS1 STROBE
8 1018 1/0
GPIO18, VSPICLK,
HS1 DATA7
1'93‘. TR 105 I/0 a7
GPIO5, VSPICSO0,
HS1_DATAS,
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Header J3

No.

Name

Type

Function

FLASH_CS (FCS)

1/0

GPIO16, HS1 DATA4
(M3t 1) , U2RXD,
EMAC CLK OUT

FLASH_SDO (FSDO)

1/0

GPIO17, HS1_DATAS5
(W38 1) , U2TXD,
EMAC CLK OUT 18(

FLASH_SD2 (FSD2)

1/0

GPIO11, SD_CMD,
SPICS0, HS1 CMD
(JLteR 1) , UIRTS

SENSOR_VP (FSVP)

GPIO36, ADC1_ CHO,
RTC_GPIOO

SENSOR_VN (FSVN)

GPIO39, ADC1__CH3,
RTC_ GPIO3

1025

1/0

GPIO25, DAC 1,
ADC2 CHS,
RTC_ GPIOG,
EMAC_RXDO

1026

1/0

GPI026, DAC_ 2,
ADC2 CH9,
RTC_GPIO7,
EMAC RXD1

8

1032

1.3. FERENT
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K RV
L %S MT S ESP32-PICO-D4 [} flash .
2. 32.768 kHz fhiik: (a) A (b) il
3. ZEMC IR 2T L USB M h.
4. ESP32-PICO-KIT '& SPI flash () TAEH TR 3.3V, I, strapping & MTDI FERL - Ai & {7

TR AR . WERSZE M, SEIR R AR A R B
MAEBFFA
ESP32-PICO-KIT [ HH], i E AT & MsEdIoiit.
Zha, WHiEREE AT (CMake) WRF 205500 B 39T, BAE W BEETT A EE, H280R s 610 H B
SR BT B
FEBRR T

ESP32-PICO-KIT [R5}k 52 x 20.3 x 10 mm (2.1” x 0.8” x 04”7 ),

Y )
: NoE g
m ESPIZ-PICO-KIT -

. ESPRESSIF =
ESPRESSIF SYSTEMS ( E o
(SHANGHADPTE LTDN © -
FOC 1D 200T2-ESPRPICORIT o~

_¥

& 13: ESP32-PICO-KIT R -~F & — 3

A KIT AR BRES AN, E W T 2580t

R

« ESP32-PICO-KIT V4 JE# % (PDF)

« ESP32-PICO-KIT V4.1 J5EJ[& (PDF)
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L 52 mm J

& 14: ESP32-PICO-KIT R~F& — i

o BSP32-PICO-KIT Z#%iil , W& OrCAD J5E#E . PCB fiJ&. Gerbers fil BOM .
o (ESP32-PICO-D4 $ARH#E ) (PDF)

o ESP32 H/W @t %%

ESP32-PICO-KIT V3 A\[JER

[English]

A AR T AAIFR ] ESP32-PICO-KIT V3 skHTF %47, 47 ESP32-PICO-KIT HALKAN N4,
WIL: ESP32 H/W stk %%,

EETE

e ESP32-PICO-KIT V3 RARFF &
o USB 2.0 £k (A %%#% Micro-B %)
e« PC (Windows, Linux 5{ Mac OS)

G PABRIE AR, BLEHIE B R A2 5 I A FET

8%
ESP32-PICO-KIT V3 j2—Ck H R BRIk, HiZO2 B85 Wi-Fi MEEFIIfEn) ESP32 &
5| SiP KizH ESP32-PICO-D4.

ESP32-PICO-KIT £ 1 USB ¥ UART #rfcriit, T A AR HE @ PC () USB i 1 24T R A1
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https://www.espressif.com/zh-hans/support/download/documents/development-board?keys=esp32-pico-kit+参考设计
http://espressif.com/sites/default/files/documentation/esp32-pico-d4_datasheet_cn.pdf
../../../en/v4.0/hw-reference/get-started-pico-kit-v3.html
https://espressif.com
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N T T, ESP32-PICO-D4 _ERYFTA 10 {55 A R 40 At YA IS @ T A A mi fUAR 4 (45000 20 4> x 0.1
BT abE) 51

TiREiiEA

ESP32-PICO-KIT V3 JF At iy EBAHM: . 45 10 Bl LR
ESP32-PICO-KIT JF Ay 2 2tk WL T 35

FEHAG | BEXNE

ESP32- ESP32-PICO-KIT V3 F % M /8 B:ngkniE ESP32-PICO-D4 #4l, 455 T ESP32 it B iy

PICO-D4 | 5e# RS, NUFHREE KL, LC VLA IBRFHRAN— EN (55 EhrdPH B E& TAE.

LDO 5V-t0-3.3V RIEER LR

USB-to- S | USB-to-UART #rede, nIHRfEEIA 1 Mbps (G HIHR .

UART #§

e

Micro USB | USB #1. A A/EF AW B AR, sl PC FFF LR E#E: 1 .

i 11

Power On | FFRMGHEEG, ZLLEAIRRITRSEIE .

LED

1/0 ESP32-PICO-D4 WA MBI C 51 2= Ky Hkst . AT AXE ESP32 74k, 55
B PWM, ADC. DAC, I2C. I2S. SPI ZZFTHE.

BOOT . T Boot HIFLREE, FINHE—T EN 8 (MEIRZHATT Boot ) #EA “[H
PR B, G O R

EN S

MAEFFE

ESP32-PICO-KIT V3 LHLHI, 5 E SeHiiA &M SE i Jofit .

ZJa, iR AT (CMake)

R e B B BB, AR MR T AR, R s Bl H

SR AELAIT B

R

« ESP32-PICO-KIT V3 J§i#[4 (PDF)

o (ESP32-PICO-D4 # R¥i#s ) (PDF)

o ESP32 H/W %%
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https://dl.espressif.com/dl/schematics/esp32-pico-kit-v3_schematic.pdf
http://espressif.com/sites/default/files/documentation/esp32-pico-d4_datasheet_cn.pdf
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" 3D Antenna | [ ESP32-PICO-D4
|

SVP
1037
1038
SVN
1034

EN
1035
1025
1026

GND g

1032
1033
1027
1014
1012
1013
1015

102

104

100
/O

LA RRL

plig 8SN

P L GOLOELOEOIVOEOLOEGGEGLOEOOO

E

»

~

o

L

ﬁ ;

@ I

-

>

@

G ./
=1

>

.'3.

0

@

kS

L7

/
Micro USB
Port

USB-UART
Bridge

K 15: ESP32-PICO-KIT V3 J & Mffi &

ESP32-PICO-KIT V3
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1.3.4 ESP32-Ethernet-Kit V1.0 N[ {55

[English]
ARFER A T A ] ESP32-Ethernet-Kit JT A Mg DA KL BAH X I BE -

ESP32-Ethernet-Kit j&—3KAKMFE Wi-Fi JF &M, A PUKMIZA KT Wi-Fi 8068, 8 TR R
TG EEEDT, ESP32-Ethernet-Kit L [R] B SZ R AR ML (PoE).

EEIE

e ESP32-Ethernet-Kit V1.0 JF & &
o USB #i#i#4k (A %% Micro-B)
e« PC (Windows, Linux 5{ Mac OS)
AT A N EH 5y, BRI R A2 T R BT
Bk
ESP32-Ethernet-Kit @&—#Ck B Ri% B M, HPAKMTHR (A #) Fl PoE Fi (B #R) BEB2HAL.
Hl KM T4 (A R) IE#ES / Wi-Fi S ESP32-WROVER-B H41F1 5 1T 10,/100 Huk DAL &

#¢ (PHY) IP101GRI, PoE T4 (B #1) RELAKMABLHEIIRE. ESP32-Ethernet-Kit ) A [ fEAZER B
B o0 T ML T A

N TSP PRI, A BUESRM T — et 2 il USB #rieds (FTDI FT2232HL S8 1), dEi fuif
RN G EEERE USB #201, i) JTAG X ESP32 #ATHIK, THEHIMY JTAG s,

ThiEHik

ESP32-Ethernet-Kit FF & M 1) 3 B4l 2 F %3 5 XL F o

ThieieA

ESP32-Ethernet-Kit JFAAMA) FEAEM . 100 JeZ bl LT .

UKXMF#R (A 1R)

NI R BTG, DA I /28 1 i 32 A
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../../../en/v4.0/hw-reference/get-started-ethernet-kit.html
https://espressif.com
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Ethernet Board (A)

i ESPIZ-Ethernel-Kit_A_V10 |

wl  ESpressif . con

< W [J):
[y oy

_ @

wl
“wl
-
o
wl
=l
L
-
-l
!
il
[}
=
¢ ml
-

PoE Board (B)

Kl 16: ESP32-Ethernet-Kit V1.0
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PS5V ESP32-ETHERNET-KIT B
GND : —
ESP32-ETHERNET- KIT_A ESP32 ~ETHERNET-KIT B ": .:
e ma (| [
% e $
1P45 : *
Flyback R PD :
BSV_:lrransrormer ;23;2:3753 d‘md?e. Transformer
5V output Controler rectifier
Interfaca
5V 5V
5V N DCDC BUCK RMITI PHY
opren Switch Svg.av | IP101GRI
RESET N
5V
ITAG MAC OSC_EN
usB D+/D-~, USB-UART ESP32
v e, | mum .
DTR/RTS
;‘;:; ENHIO0 / T IO0+EN Key*2
ESP32-ETEERNET-KIT_A
& 17: ESP32-Ethernet-Kit TNFEAER (idmok)
CH_PU Button
BOOT Button GPIO Header 1
|
AP, ESPI2-Ethernel-Kit_A_V1D LA AADOO ESP32-WROVER-B
. L e a .
Link/Activity ' 1
LEDs 2
Magnetics E GPIO
Module ': Header 2
RJ45 Port —g=e ; : o Flow Control
IPLO1GRI i : SR Function Switch
(PHY) N : G ' Tx/Rx LEDs
GPIO
Board B Gorvsti Header 3
Connectors ESP32=Ethernet=Kit_B_V1.0
FT2232
"""""""""""""" _ : USB Port

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

& 18: ESP32-Ethernet-Kit - DAKM FAH (A M) fifs (diEek)

56 Chapter 1. &N\ |7 (CMake)



Read the Docs Template Documentation, &% v4.0

FTEAR | BEXNA

Lz

ESP32- | %3k ESP32 f41N'E 64-Mbit PSRAM, AJHRHE R % 80 ANk 2 (B A& AL P AR

WROVER-

B

H

GPIO 5 RS HEFLAL R, TliEEE ESP32 (4 GPIO., HAKNEE, W GPIO Header 2,

Header

2

V| BRARM, GBS . REAG, WL,

Yt ik | DIP JF5%, ATRCT ESP32 #4r GPIO M. SAAS, I i kdi 7 £.

FIF

Tx/Rx | 24> LED, W75 UART fLHRpRE.

LED

GPIO | W4 % ESP32 [ERsr GPIO, s ALtitir X WAL EA A IFIIRE

Header

3

FT2232 | FT2232 Z P4l USB 5 Ofrfeds. T AN RAIEE USB #2 1% FT2232 St i A 745 i Al
T2, 5 ESP32 @7 iEdk. FT2232 5 Al{EiliA A f2fit USB-to-JTAG & 1ZhEE, FF1LiliA B
2k USB-to-Serial 2 O0ThEE, [@HIIT AN GHIN HIF A 5. W ESP32-Ethernet-Kit V1.0
PACKIM T (A #) JEBEIA

USB i | USB 1. ol IEIF AR BE R IR, sifse PC AT AU Es

1

HLURIF | RIEIT K. $kin) Boot #it8E—M, FFkti LA 15 Boot fi—M, FFAMisr.

PN

5V In- | 5V HUEHEE EBAE KM A SisfT (CREH PC) WA . SUH T 00 AR T 15 4 AL

put

5V MBI EAGER )G (USB B4ME 5V i), L ain T o,

Power

On

LED

DC/DC | Hifi 5V ¥ 3.3V, fi &S 2 A.

ety

B i | 1xf 2 #HHEEE, AT HEEPOE T4 (B R) .

edn

IPI01GRI#BEZ (PHY) Hidg 0 10/100 Pud AR Z 4% IPT0IGRI , SRVFIF N S5 PAK M 2 dE

(PHY) | (2%, PHY 5 ESP32 i LAl 7 422 1 (RMH) SR . RMIL g A7
P11 (MID) M eiiAs. PHY AJ#E 10/100 Mbps ##F % IEEE 802.3 / 802.3u #75ifk.

RJ45 DA 0 5040 % i T 11

i 11

W 2 A5 | LR AR AR R T DAK I 32 ) —EB 53, T ORIP L G sZ s A FE s s ey, A0 3B 1RO

JE#S 0 A A (B PE AR SRS . [E AR ] AR 2 'ﬁuitliliﬁ%zwnwﬂﬁmﬂ%é@o

13k D (L), n4a5EmR PHY 4T “Link” RIS “Activity” KR5S, 57
LED
BOOT | T##&4t. #% F BOOT #IHf{rEE, FEf#—T EN f# (MWERZRIF BOOT &) A “E


https://dl.espressif.com/dl/schematics/SCH_ESP32-ETHERNET-KIT_A_V1.0_20190517.pdf
https://dl.espressif.com/dl/schematics/SCH_ESP32-ETHERNET-KIT_A_V1.0_20190517.pdf
http://www.bdtic.com/DataSheet/ICplus/IP101G_DS_R01_20121224.pdf
https://en.wikipedia.org/wiki/Media-independent_interface
https://en.wikipedia.org/wiki/Media-independent_interface
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PoE ¥4k (B #R)

PoE At id PAK M L 5 fL i L BE (PoE), SALAKI Tz (A #t) $2BEH Y. PoE 14k (B M) Byt Zdiff
Wit e .

PoE T (B #) HA DN
o ¥#F IEEE 802.3at
o HJEFH: 5V, 1.4 A

W B PoE ThRE, 3§ VAR LARIM AR (A #) Ei RI45 Bl H 3 PoE pxcfebil. KT
B (A #R) KERE PoE T4 (B #) #95 V )5, KFAM USB fit (i) s PoE fitd.,

External
Power
Terminals
Board A Board A
Connector Connector

K 19: ESP32-Ethernet-Kit - PoE F#z (B #t) 155 (&sdiek)

FEAH EXNE
A BaERS | 1A 4 B, TR B BB R R T (AR .
SRR SR | PoE T (B #) s

REIER

AT T ESP32-Ethernet-Kit & Hi ) f it B 5610 .

ThREEEF X

MR DhReEE IR AT E GPIO 45 IR DI hE .
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DIP SW GPIO &R SEHIThEE (DIP SW FF R ES)

) GPIO14 HEEE FT2232, #4it JTAG 14
fig

5 GPIO12 R FT2232, #4it JTAG 1)
13

5 GPIO13 R FT2232, #4it JTAG 1)
fig

A GPIO15 EREE FT2232, #4L JTAG 1)
fig

5 GPIO4 R FT2232, #4it JTAG 1)
fig

o GPIO2 R E MR 25 MHz ¥k

- GPIO5 % E IP101GRI fy RESET N
A

8. n/a

AFEn A DIP DW, 55 GPIO JilFHAb

iz

2 x 2 BR&ERSE, W UART JiizEIRE.

55 &
L MTDO GPIO13, WLohakitdFir X,
9. MTCK GPIO15, WL#rsgitdsir %,
3. RTS FT2232 1 RTS 55
4 CTS FT2232 #j CTS (5%

1.3. FEREN
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GPIO 9Eg

A4 T ESP32-Ethernet-Kit JT Al £ 1 s gl GPIO 7o .

IP101GRI (PHY) #&00

ESP32 (MAC) 5 IP101GRI (PHY) (& BN 2 WL T :

. | ESP32 2 (MAC) IP101GRI (PHY)
RMII 321
, GPI021 TX_EN
) GPIO19 TXDI[0]
\ GPIO22 TXDI[1]
) GPIO25 RXDI0]
. GPIO26 RXDI[1]
) GPIO27 CRS_DV
; GPIOO REF_CLK
TR
8 GPI023 MDC
9 GPIO18 MDIO
PHY #15
10 | GPIO5 | Reset N

M BT REF_CLK Z4h, RMII 3o FRFTAEM S TCE2 B ER, Aftild IOMUX 5 GPIO #if%
PEATHE

GPIO Header 1

AR FE ESP32-Ethernet-Kit JT At LA Mt i r) GPIO.
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ESP32 &l
L GPIO32
9 GPIO33
3 GPIO34
n GPIO35
5. GPIO36
6. GPIO39

GPIO Header 2

AR O RMIT SR CPIO (GPIO2 [R5M) . HUHRELUCNIL, 64 bAK I I F AP T R

i FH e
ESP32 &R RMII Ik i EA
L GPIO17 EMAC_CLK_ 180 WU 1.
N GPIO16 EMAC_CLK_OUT TLEH 1,
5 GPI10O4 EMAC_TX_ER
N GPIO2 n/a LT 2.
5 GPIO5 EMAC_RX_CLK TLEEH 2,
1A

1. ESP32 itk i iy GPIO16 fil GPIO17 &Ik A 5| 1 & ESP32-WROVER-B #4045 11, e yE i .
WMERE A ESP32 17 GP1016 #1 GPIOL7 45 M), A #HE A4 SPIRAM ffidd, Fhin ESP32-

1.3. FEREN
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WROOM-32D & ESP32-SOLO-1.
2. BARITIREI S 7 kit 4R 9T % IIRCE .

GPIO Header 3

AL GPIO PIh BB 5 70 Ak 457 X HYIRCEL

ESP32 &l
L GPIO15
9 GPIO13
3 GPIO12
4 GPIO14
5 GND
6. 3V3
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GPIO &%

ESP32-WROVER-B | IP101GRI UART | JTAG | GPIO AR

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 RTS | TCK 1013

1015 CTS | TDO 1015

102 102 UUR U 1 AT 3.
100 REF CLK DUR 53 2 A 3.
104 nTRST | 104

1016 1016 (NC) | WLRI7 1R 4.
1017 1017 (NC) | Wit 4.
105 Reset_ N 105

1018 MDIO

1019 TXD[0]

1021 TX_ EN

RXDO RXD

TXDO TXD

1022 TXDI1]

1023 MDC

TEMR:
. GPIO2 I T-lifE PHY HYSMRIRZ 2% .

GPIO0 T2 PHY $fit 50 MHz BLUEREHIR. 1 By 1 b kB AR X i b (R A 2 W, %k
E SR E AT, )RRt PHY,

P51k PHY S GPIOO (i A RAS 2 2 pidar th i 52, PHY (AN AE ESP32 b5t

GPIO?2 f#ifE.

ESP32 ith i) GPIO16 fil GPIO17 &M A S| H 5 ESP32-WROVER-B 20 (A5 B, PR TE3E (8 ]
MFHEEH ESP32 ) GP1016 #1 GPIO17 4], AU i AR S SPIRAM B#id, LLin ESP32-

1.3.
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WROOM-32D 5 ESP32-SOLO-1,

MREFFR

ESP32-Ethernet-Kit FHLUET, & SCHIATT K i Joii.

MaiRE

LoEde, WA RM TR (A4R) ERFrATF 9K E ONCRES, RIGE ShREREHIF R TRV .
2. T ITER R A AN, SRS AN BT SRR AT AR, AN BT AR AT

"5‘0
3. WA DAERE PoE T 45 (B ) , {HAE ] B AEZAT A ANBE G .
4. i USB Bl KM T4 (A ) %EH:ZE PC.
5. % WIEIFEM GND # % 5V0 —flll. i}, 5V Power On LED [ 55,

EXFIEFA

BUAE, WRITE R AT (CMake)  WRETF 2052 300 B 5577, AR WMTBCETIT AR5, FFS1lhe7n il H 52
SKEBHITFZAR

WARMIRECR GNU Make S R50, W54 % %5 5% 7
T AAEMEA TS0 TRISELSEM R R

:J#

BLE 5h0Ek LXK M R

TESE T R E AT A, 0] PABCE - Besk ethernet /ethernet J7RBil. AR 7] - DA
KMINEE, ZHAR PHY, W ESP32-Ethernet-Kit V1.0 I % 4 i) TIP101GRI.

R

o ESP32-Ethernet-Kit V1.0 UKM 74 (A #z) FEHE (PDF)
+ ESP32-Ethernet-Kit V1.0 PoE T4t (B #) Ji#l% (PDF)

o (ESP32 iARMA%4SY (PDF)

o (ESP32-WROVER-B £ R##%4» (PDF)

o JTAG RiX

o ESP32 H/W %%
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https://github.com/espressif/esp-idf/tree/v4.0/examples/ethernet/ethernet
https://dl.espressif.com/dl/schematics/SCH_ESP32-ETHERNET-KIT_A_V1.0_20190517.pdf
https://dl.espressif.com/dl/schematics/SCH_ESP32-ETHERNET-KIT_B_V1.0_20190517.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_cn.pdf
https://espressif.com/sites/default/files/documentation/esp32-wrover-b_datasheet_cn.pdf
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L4 FRRELR

RIS AR, e RS .

1.4.1 REF AR

%S{ﬁ
St

W X B T BLAE

¥ : 3 FL ESP-IDF

%ﬂ\'
I
S

¥ RERETE

5
i
\Jﬁ'

i
B
St

¥ ¥ Python 346,

1.4.2 gIBEME—1"1E

o HAW: FbeliEIse
o HaW EELE

o FHF: WE

. BAB BiFTA

o HhY: RFEIEE
o Bt BME

1.5 £—%: RETHHE

THARE— BT iR AP R -

T IMPIF Kk, AT DA B RO AR S SR B T TG AR R E RS, AR O X R A B
TR IR R S T2

1.5.1 Windows & T EEMIRERE

E3q

TEfif: BT CMake FIMERGAUSRF 64 (LA Windows,

1.4, FHEREE 65


../../../en/v4.0/get-started/windows-setup.html
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i3

El
ESP-IDF #2420 b B T2, PAZ I ESP32 BfF, Wih: Git, W 4iEds, A& CMake T H. A&
SCRFXFIX T R ——i

TEHAT TR, FRATE S GO PRTFHATE X 8E. A, 2% ESP-IDF J{Rif o] DA FH Eclipse 837 +F
CMake FJE AL T H IDE,

https://dl.espressif.com/dl/esp32 win32 msys2 environment and_toolchain-20190611.zip

ESP-IDF T H%#2%

22 ESP-IDF whss T B A 5 (17 502 8 ESP-IDF T HZ264s, Hhkin T
https://dl.espressif.com/dl/esp-idf-tools-setup-1.2.exe

e s B 7900 ESP32 Xtensa gee THA%, Ninja 4% TH, PAK4 N meonf-idf (i E T H, B4, 4
RARB L IRIE AR 22647 5 CMake 1 Python 2.7 {2354, Bl v AR EALETT5 2 X R 24540 o

SRR Windows Path SRHAERE, AT L TH W42 AFRBERIET . MSRAE IR, WG
FFiSCE ESP-IDF BHEFIRG35E (SORL TDE) , I RCEER B2

R, e ESP-IDF T.HAY, AR {fE ESP-IDF,

=¥ Git
ESP-IDF T HAZ 4R A 48k Git, FRHPRHEA TR BRARR A ST B . ARV AT Git
For Windows #1434 Windows E&E a7 Git TH (3 “Git Bash” £ .

TSR YRR AR IR AL Git %73, B Github Desktop, VRV A AATZE%E, (BFFERA AT 1HEEY HHH
VR Git Ay uEA T, DA TURBrkn) Git 27 b .

fEALim
TEA CATTHERY $2 TR BRUCHI R, FNRE A oo iy S AR BEA T S e ARt T DA AT AT oAt
N e N

o M, Windows JFRSEE T WER A SR FT . AT Windows fir 91715442 Windows
TS RFF R T “batch” Ay

o MRIBF[PAME ] Git for Windows H[Y “Git Bash” &g, HFH{E AR “bash” G RF1EE S Mac
OS =% Linux [BEEIEEMN . 2R umIE, JRTAETFIA 3 BT B SR A8 1 .

o WERAREZHE MSYS2  (G@id ESP-IDF ZHIRAS), ARIEAT ARE MSYS .

BELR

RURSERL BT R IGE, WS % = RI BSP-IDF,
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R

R 5 LA = B Pl 2

MEBFIEIEE Windows IME TR TR

(e

ARSORUNT 47T CMake W ARG A ESP-IDF T A5 5 % TSI . Tl @ pig THRAE
SRR RE A 2 AR, [RIIN7 fE s  H P BEA T S
{1} ESP-IDF T H-Z2%édnl THGE K H Al TR AT PO ARERL R, #§ 5  Windows -F & T A5E09 471X H

R ET GNU Make [ Z4 2K Windows A MSYS2 Unix., 3T CMake [ 2 480 IC 2

IR

cmake

N AT Windows P S RUERR CMake, FHia174 A -

2 g Ak SR ] A2 R IR ), 1%63% “Add CMake to the system PATH for all users” (CHFFE M &S0 5%
ZUIn CMake) 5F “Add CMake to the system PATH for the current user” (2481 M i RGBT
CMake).

Ninja 4wiZ T8

M Ninja HHI{CH 64 (A Windows #4t bin SC4. Rt n] DA i Hofth 558 T H A CMake £
idf.py, WH&EMT 32 7 Windows ¥ mingw-make, {H2H B8 765 T I T A U8B SCRY

MRz ) P & Windows & EM ninja.

T Windows -5 1) Ninja NI >zip X, 51 ninja.exe XM, FFHMEEIH S, I
AmE R (S R E AR E ) .

Python 2.x

T EIZATIE M T Windows 2RI HFI Python 2.7,
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Python 2 “HE X" H—LRHE T —Hkuis| R, BE— Ui “Add python.exe to Path” (¥¥fN
python.exe |42 ), BHGZLLIT, HHE “Will be installed” (RF&22%).

Python Z4¢5¢ 5, 19T Windows JHfH R Command Prompt, HizfTLA R fird-:

pip install --user pyserial

ZFF IDF & MConf

M keonfig-frontends K77 E F#EALE L E mconf-idf. [ A mconf FrE TH, WAJ4%f ESP-IDF #f7—Lb
B LA

R TRMESIEH R, KI5 BRI,

TRH#ERE

TSR Windows ~F-& T HHE:
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 2 0-esp-2019r2-win32.zip
BRS04 3] C:\Program Files (E{HAhbhl). E45H U7 xtensa-esp32-elf HE.

RiG, FUBZHESFE T HS bin IBINERKEE4E. FlU0, C:\Program Files\xtensa-esp32-elf\bin,

W WERARE %% MSYS2 35 (] “GNU Make” W#RS), KRnlABGE FEIR—2, HERME
5% C:\msys32\opt\xtensa-esp32-elf\bin F|K4Z, K MSYS2 FREEC 5 T A48,

B REBE

ISIATAT 3 H S E/RE Windows Path FREGAS i :
ARG EEHImE R, KBEEEXEE (XF Windows 10, WIFESH RS E HAFLXTIEHE) .

Wity Path A8 (R BRI, B TR 6 A LM PR P WAAE Iz H 5k ) o« FEREUEAR
E%ﬁ{ﬁ ;<new value>,

BESR

WA GBI, WSS =% I ESP-IDF,

1.5.2 Linux FETEBMNIRERE

(3]
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RRAITR

41k ESP-IDF 2L N4 :
e CentOS T7:

sudo yum install git wget ncurses-devel flex bison gperf python pyserial python-

—pyelftools cmake ninja-build ccache

e Ubuntu F1 Debian:

sudo apt-get install git wget libncurses-dev flex bison gperf python python-click,
—python-pip python-setuptools python-serial python-cryptography python-future

—python-pyparsing python-pyelftools cmake ninja-build ccache libffi-dev libssl-dev

e Arch:

sudo pacman -S --needed gcc git make ncurses flex bison gperf python2-pyserial,,

—python2-click python2-cryptography python2-future python2-pyparsing python2-

—pyelftools cmake ninja ccache

Hfg: {4 ESP-IDF #5738 CMake 3.5 S PA F AR B HLRASHY Linux W] AEFF 2 IH0 A RE I R AB (0, 5
LR “cmake3d” AL, TMiAREAE “cmake”,

TR#ENIZE

Linux fitf) ESP32 T B4R PAM Espressif BJMu55 T2 :
e 64 {/ Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 2 0-esp-2019r2-linux-amd64.tar.gz
e 32 {if Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-gee8_ 2 0-esp-2019r2-linux-i686.tar.gz
L FEERG, FEMER] ~/esp H:

o for 64-bit Linux:

mkdir -p ~/esp
cd ~/esp

tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_2_0-esp-2019r2-linux-amd64.tar.gz

e for 32-bit Linux:
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mkdir -p ~/esp
cd ~/esp
tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_2_0-esp-2019r2-1linux-i686.tar.gz

2. THA SRS ~/esp/xtensa-esp32-elf/ HE.

PN THAE, IRIETHEAE ~/ . profile SUIFHHHUIFFIAL B PATH, il xtensa-esp32-elf {ETA
ARG 2T AR, 2 R — AT RS AN E /R -/ . profile SU{FH: -

export PATH="$HOME/esp/xtensa-esp32-elf/bin:$PATH"

i, AT DA% B B o XM AT AL, RATE TR B AR TR, KR T
ISR NS ~/ . profile CHH R

alias get_esp32='export PATH="$HOME/esp/xtensa-esp32-elf/bin:$PATH""

SR, VR RO TRAERT, S THIA get_esp32, )R TRAES ASINMEIRE) PATH .

R WY /bin/bash K E NEE shell, H[REB{EAE .bash_profile fll .profile, NJEEH .
bash_profile,

3. BT EBERUAM profile WHMUAERL. 11TPA T Ar- ok PATH BB 2 1L

printenv PATH

AL AT R TSR A S SR T R A A

$ printenv PATH
/home/user-name/esp/xtensa-esp32-elf/bin: /home/user-name/bin:/home/user-name/.
—local/bin:/usr/local/sbin:/usr/local/bin: /usr/sbin:/usr/bin:/sbin:/bin:/usr/

—games: /usr/local/games:/snap/bin

B* T °/home/user-name” ", MIZHEIKHE ZRE EHRE,

BPRIEIEE /dev/ttyUSBO

ffi i HE 88 Linux ffiAs i) ESP32 L5 E4-, TJgE<H Pl Failed to open port /dev/ttyUSBO 45iRiHHE. .
BEEE, AT DK 24w B P30 & ref:* Linux Dialout 2H <linux-dialout-group>*

Arch Linux P

1 Arch Linux Faf7i4M1FK gdb (xtensa-esp32-elf-gdb) F5%E ncurses 5, {H2 Arch f#fi /2 ncurses 6,
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AUR HAFAEN] FARARESCOR, T A#A 1ib32 A E
 https://aur.archlinux.org/packages/ncurses5-compat-libs/
o https://aur.archlinux.org/packages/lib32-ncurses5-compat-libs/

TEZREX B2 1/, ARVTRET ZRFVEE I A BIR B R B SRR, B EJ7 e A “Comments”
T4

B, RWATLAHH crosstool-NG Ziig—4~4#42 2 ncurses 6 1) gdb.
BEER

JRUEIF RIRERE, WB% 5 =Y I ESP-IDF 4,

LB L=

MEBFIFIRE Linux IF TR TR

[English]

BT AR B T R A R b T RAESN, AR AT MR A SO, WRTTHIRIER A B T A
o ANFFHRE A C g I T RAE, Rl Linue & T HAE TR B,

RRES

%1% ESP-IDF FF2EPA R4 :
e CentOS T:

sudo yum install git wget ncurses-devel flex bison gperf python pyserial python-

—pyelftools cmake ninja-build ccache

e Ubuntu # Debian:

sudo apt-get install git wget libncurses-dev flex bison gperf python python-pip.,
—python-setuptools python-serial python-click python-cryptography python-future
—python-pyparsing python-pyelftools cmake ninja-build ccache libffi-dev libssl-dev

e Arch:

sudo pacman -S --needed gcc git make ncurses flex bison gperf python2-pyserialj,
—python2-click python2-cryptography python2-future python2-pyparsing python2-

—pyelftools cmake ninja ccache
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https://aur.archlinux.org/packages/lib32-ncurses5-compat-libs/
../../../en/v4.0/get-started/linux-setup-scratch.html

Read the Docs Template Documentation, & %5 v4.0

M i ESP-IDF 5% CMake 3.5 i PA A . B RIRAR Linux W HEFHEIHA R GRMGE, K
G “cmake3” B, MARLEE “cmake”,

MR F TR

. TR

CentOS 7:

sudo yum install gawk gperf grep gettext ncurses-devel python python-devel

—automake bison flex texinfo help2Zman libtool make

Ubuntu pre-16.04:

sudo apt-get install gawk gperf grep gettext libncurses-dev python python-dev

—automake bison flex texinfo help2Zman libtool make

Ubuntu 16.04 & PA_F:

sudo apt-get install gawk gperf grep gettext python python-dev automake bison
—flex texinfo help2man libtool libtool-bin make

Debian 9:

sudo apt-get install gawk gperf grep gettext libncurses-dev python python-dev

—automake bison flex texinfo help2man libtool libtool-bin make

Arch:

TODO

QI TAER S, HFEAZH R

mkdir -p ~/esp

cd

~/esp

TE I %1 crosstool-NG :

git clone https://github.com/espressif/crosstool-NG.git

cd crosstool-NG

git checkout esp-2019r2
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(8:EW)

git submodule update --init

./bootstrap && ./configure --enable-local && make

g T H e

./ct-ng xtensa-esp32-elf
./ct-ng build
chmod -R utw builds/xtensa-esp32-elf

IR B R T RSP RAES)| ~/esp/crosstool-NG/builds/xtensa-esp32-elf, WifkMir/EiL 35 1Y
N4, K THEEIR NS PATH,

EESE

YRSEVEE T RIREE, WHIFES = I ESP-IDF %745,
1.5.3 #£ Mac OS k%% ESP32 T H§#

E3q

RERE

ESP-IDF - [f] Mac OS _ERiAZ:3EHT Python WA,

« U5 pip:

sudo easy_install pip

o AZHE pyserial:

pip install --user pyserial

o 423 CMake 1 Ninja i LE.

— A HomeBrew, K] PAIETT:

brew install cmake ninja

— A MacPorts, KW PAIETT:

sudo port install cmake ninja

= A EISIAEN], T CMake #1 Ninja 3200, A X Mac OS FH 1 F L M.
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o SRZVENN[EIR 223 ccache PAIAE| H PRI g% . W17 HomeBrew, B[l MacPorts FHJ brew
install ccache B sudo port install ccache 5¢/ %%,

MR AR 2P A T IR AR R

““xcrun: error: invalid active developer path (/Library/Developer/CommandLineTools),,

—missing xcrun at: /Library/Developer/CommandLineTools/usr/bin/xcrun"

B XCode AT THABEMKSE, FUKTTIEIT xcode-select —-install JH74%.

RET A

T MacOS MiAR) ESP32 T HAE, #nif REEM:
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 2 0-esp-2019r2-macos.tar.gz

SEM TG, WHE ~/esp HR T HEATRE:

mkdir -p ~/esp
cd ~/esp
tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_2_0-esp-2019r2-macos.tar.gz

M5, ZLESEX#IESE ~/esp/xtensa-esp32-elf/ Hk.

AT MG THAE, RO HT ~/ . profile SCHFHA) PATH MEEAS R, R T ik 2R vl AGE H
xtensa-esp32-elf, R NI ERN) ~/ . profile X f4: -

export PATH=$HOME/esp/xtensa-esp32-elf/bin:$PATH

BEAN, VAT PAS DA _E v 38— 5144 o X R, ARt T ASUE A 75 B IR R . BATr 50U2FE -/ . profile
SCPE AN J5 i S

alias get_esp32="export PATH=$HOME/esp/xtensa-esp32-elf/bin:$PATH"

LR, VRATUAE 324 A get_esp32 frdy, HITIHE TILEEUR N IRy PATH,
HE, XEBERNIEHER, profile WA &AM,
WA, ARFTDARE AR A%, Bk PATH 25 B IEA:

printenv PATH

HIFES: = BRI ESP-IDF, SEREE N RMIT LB E .
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R
MEFIRIRE Mac OS INE TR T EH

[Z 3]

RHEBEESR

IWETFGBE T 6, IRTEA% MacPorts 3 homebrew @EFRAR. si#, (AT AZLHE T 474040 T

ik,

MacPorts B8 528 1) XCode #44:, 1M homebrew HEEFEZHE XCode fyd47 THEEIH],

WEH T A A UL E Y, AR R TR EAMIT I iR T k.

EETIE

o 4% pip:

sudo easy_install pip

o 7 pyserial:

pip install --user pyserial

o 7% CMake F1 Ninja Zi% T H.:

— i HomeBrew, Ru]PAiBfT:

brew install cmake ninja

— 5 {# ] MacPorts, K] PAIETT:

sudo port install cmake ninja

MR F TR

. I
— X MacPorts:

sudo port install gsed gawk binutils gperf grep gettext wget libtool autoconf

—automake make
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— XfT homebrew:

brew install gnu-sed gawk binutils gperftools gettext wget help2man libtool,

—autoconf automake make

E—AXMRGERS (K RNE) -

hdiutil create ~/esp/crosstool.dmg -volname '"ctng" -size 10g -fs "Case-sensitive HFS+"

H#H:

hdiutil mount ~/esp/crosstool.dmg

QAR AR AR H SRS

mkdir -p ~/esp
1n -s /Volumes/ctng ~/esp/ctng-volume

AR B H o

cd ~/esp/ctng-volume

Tz crosstool-NG, FHIT UAgmiF:

git clone https://github.com/espressif/crosstool-NG.git
cd crosstool-NG

git checkout esp-2019r2

git submodule update --init

./bootstrap && ./configure --enable-local && make

it L RAE: -

./ct-ng xtensa-esp32-elf
./ct-ng build
chmod -R utw builds/xtensa-esp32-elf

i o ) L EEERHRAFAE ~/esp/ctng-volume/crosstool-NG/builds/xtensa-esp32-elf., iR#E Mac OS F
WH ISR TR ok NS, T AAERNE] PATH .

BESR

SR T RIRES, WAL ESP-IDF 545,
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Windows Linux Mac OS

Wi AEASCRY A, Linux #1 MacOS #4E R85+ ESP-IDF [BHA L3 #45l ~/esp; Windows #EER S
HIERIABE 2R Yuserprofilel\esp, ZM ] PAR; ESP-IDF 22 fEAT(rf HAMBEAR T, (R AE M a7
I A TAR Y 4 . YER, ESP-IDF R CRR A SH AR .

WAk, ] DUARE B S 2 SLPRTRK, MRS b &, ARG i TR Do, i
FLAEny S e B BETIRBUE 25 B,
1.6 £=%: 3%H ESP-IDF

BT TRAE, AATEME ESP32 (A APT (FUFFERIEMAMS), HAKiEI ESP-IDF 3 JF.

T ESP-IDF " 2 2| A A M

R RIA : FTHF &5, P)IRBREAFL ESP-IDF [ TAEH%, i/ git clone fird rwEinfi (/.
1.6.1 Linux 1 MacOS 2%

IO &, JeasATPA R fir:

cd ~/esp
git clone -b v4.0 --recursive https://github.com/espressif/esp-idf.git

ESP-IDF $# ~# % ~/esp/esp-idf.
W RITEESP-IDF e i /-, #57 ESP-IDF AN [A] A iy B4 3 5

1.6.2 Windows R{EZR %

1.6. #—”#: 3XHX ESP-IDF 7



../get-started/windows-setup.html
../get-started/linux-setup.html
../get-started/macos-setup.html
../get-started/windows-setup.html
../get-started/linux-setup.html
../get-started/macos-setup.html
https://github.com/espressif/esp-idf
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JfR: e FNA ESP-IDF ] T MSYS2 bash S0 47, Hl, T CMake HO%IF R0 70
g Windows fr411, ARG R 12

TR, ARG ET bash (& PowerShell A, — Ly SR 5 R HHMAA BT A [ .

TP fmtt, SR TPA T i

mkdir juserprofilel\esp
cd Juserprofile’\esp
git clone -b v4.0 --recursive https://github.com/espressif/esp-idf.git

ESP-IDF ¥ T3 % %userprofile’\esp\esp-idf.

TWRITEESP-IDE ja A4, #F ESP-IDF ARMRAK) B A4S 1355

1Efi#: git clone fiy%fy -b v4.0 PRI git M ESP-IDF O rh vl 5 AR ) STREX IV /9 73 52

MR AR, IEATPAM Releases page T EULERE AR zip 3CF. AE T M GitHub H 314 8"
A" /Y zip SUPF, EAIAENT ESP-IDF,

R TEe B QR AEEIC L ——recursive 3. HW, HEEHESITA NS, KEUTA T8
e

cd esp-idf

git submodule update --init

1.7 =% REWETE

TN PC RS A PR &, A0 JCHEgmiE TAE .
o IDF_PATH [ #3'% 5 ESP-IDF 1R H k42,
e PATH W fJFE[E]— IDF_PATH HE NI tools HIFEKE.

TR DATERF IR B R 2 Ta I Fahise i, nT DAYE I PR s b ok A, LRI piA 2 ) P Bie 5 Sk o s e
IDF _PATH %o idf.py PATH =35, 2% Windows . Linuz % MacOS #AE &S5 Bk E .
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1.8 EME: L% Python B8

ESP-IDF Fi5Ef) Python 4k{f-fi{iF IDF_PATH/requirements.txt F1. #0DLBFTPA N Ay 7405

python -m pip install --user -r $IDF_PATH/requirements.txt

W WA Python R IIIA (21714 python --version), FARIEA LN I
J A H ) python il python2, python2.7, filf:

python2.7 -m pip install --user -r $IDF_PATH/requirements.txt

1.9 B5$: FiaeIBIRE

WAL, T AT IR E 45 0T % ESP32 BHAEF 7. A LA ESP-IDF H examples H3RFH) get-
started /hello world T.FEIF U .

Ff get-started /hello_world g il LAY ~/esp HFE T

1.9.1 Linux 1 MacOS 2R %

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

1.9.2 Windows 12E& %t

cd Juserprofile/\esp
xcopy /e /i 7,IDF_PATH)\examples\get-started\hello_world hello_world

ESP-IDF ) examples H3% N —RIRBITHE, HEA] AT IE BRI Ikt a T o . T AR IR Bk Jrikad
HF AT ARG, ] AR IR R, Jew I T .

Fi%: ESP-IDF i RGEA SR A SHIIEE.

1.10 7% FEEE

BUE, TR ESP32 JT AMEEE] PC, HARIF AN 0.
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W, B OTEARRRIERS N RS A -
« Windows #§fj:B&%:: COM1 %
+ Linux #f:&%i: DA /dev/tty JFif
« MacOS #ff:&%t: LA /dev/cu. I
A XA O ARITEAE R, WIS BSPa2 43 & vitiz,

R wiCER Y, BT TR E .

1.11 Bt¥: BEE

A L e 42 PIRFIAY hello_world Ht, HizfT LAEELE T E menuconfig.

1.11.1 Linux 1 MacOS RS

cd ~/esp/hello_world

idf.py menuconfig

WA BN Python AN 3.0 PA L, WAEFG 2517 python2 idf.py .

1.11.2 Windows ER{EZ& %

cd Juserprofile)\esp\hello_world

idf.py menuconfig

Python 2.7 4R 45221 & Windows, ¥ .py SCf45 Python 2 IR . QRIAMFLT (Hoin Visual
Studio Python T.H ) 8 I T HAUMAS Python, W idf.py FIRETLIEIEH 21T (SCHRAE Visual Studio H
FTHF) o XAPRSOLT, ] AR R ERIZ T—H C:\Python27\python idf.py, E{H# ik Windows f} .py
KA

T AR P idf . py not found (LK E| idf.py) HiR, THHILR PATH MR R E IR, AKiES
=% EEFSLE S, MR tools H FIA idf.py XM, Hfift CMake Wilany s> XIEHI iR, B
WiE&% % — % 30 ESP-IDF,

AR H ) A SRR IR, O 2 S s T T ) 3R B

menuconfig T HAJ#H WEEIERL T
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Espressif IoT Development Framework Configuration

capable

Highlighted
Press <Esc><Esc>
< > module

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features.
to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module

SDK tool configuration ---=
BEootloader config --->
Security features ---=
I
Partition Table --->

optimization level (Debug) --->
Component config ---=

< Exit > < Help > < Save > < Load >

K 20: TAERCE— 7 1

o ETFEK: R

o EZE: FEATHR

o ESC %#: RIn| B REGR

o EXFF: WIATEIE GRHIABISE, k44 ) .
o ZEELY B OCUER N B (ERE/AEN k] FCEE

o FOCIE G PR R ST HE B2

/ g FARPECETH

menuconfig HifERAMZE, (CONFIG FREERTOS UNICORE).,

R WPRER AR Z ESP32-DevKitC (#ii#k ESP32-SOLO-1 #i41) , ek S nPIRTHl, itk

1.12 FN\E: wmiFLE

WHHA T a4, HiFbek TR

idf.py build

BATVA L4 nT DAZ B R IR P AT A ESP-IDF 410, #2365 42 bootloader. i DX AN A7 — il il 3¢

.

$ idf.py build
Running cmake in directory /path/to/hello_world/build

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

(T )

1.12. EN\E: BEIE
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(8:EW)

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'

WER—VNEH, HiE5E UG AL bin SCHF.

1.13 Eh¥d: IR

T LA fiv 4, R A= R0 — 2B SCPRpe sk AR ESP32 JFAM:

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

W# PORT ¥y ESP32 FF AR H O4FR, BEAIILE <0 sk &,
AT DAYE BAUD #iffohy 7 A0 Be i e R . BUA Rl 460800,
WL % idf.py ZEEER, 8 Widf.py.

TEfif: 2L flash PEIURE A S5 FbeR TR, LT HHzAT idf.py build,

Running esptool.py in directory [...]/esp/hello_world

Executing "python [...]/esp-idf/components/esptool_py/esptool/esptool.py -b 460800 write_
—flash @flash_project_args"...

esptool.py -b 460800 write_flash --flash_mode dio --flash_size detect --flash_freq 40m}
—0x1000 bootloader/bootloader.bin 0x8000 partition_table/partition-table.bin 0x10000,,
—hello-world.bin

(T gk%E)
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(8:EW)

esptool.py v2.3.1

Connecting. ...

Detecting chip type... ESP32

Chip is ESP32DOWDQ6 (revision 1)

Features: WiFi, BT, Dual Core

Uploading stub...

Running stub...

Stub running...

Changing baud rate to 460800

Changed.

Configuring flash size...

Auto-detected Flash size: 4MB

Flash params set to 0x0220

Compressed 22992 bytes to 13019...

Wrote 22992 bytes (13019 compressed) at 0x00001000 in 0.3 seconds (effective 558.9 kbit/
—8) ...

Hash of data verified.

Compressed 3072 bytes to 82...

Wrote 3072 bytes (82 compressed) at 0x00008000 in 0.0 seconds (effective 5789.3 kbit/s)..
Hash of data verified.

Compressed 136672 bytes to 67544...

Wrote 136672 bytes (67544 compressed) at 0x00010000 in 1.9 seconds (effective 567.5 kbit/
—8) ...

Hash of data verified.

Leaving. ..

Hard resetting via RTS pin...

WER—UIR], Besselin, JFRMFaE 0, MR “hello world” JFRIEAT.

AR (ARCASCR) ARREAREM Eclipse IDE, ik idf.py, #Z7% Eclipse 45 .

1.14 55+ mlss

BATPAfE ] make monitor fipd, Mt “hello world” WIBATHEOL. W, AZICHK PORT B hEmy
H AR

BATE Q)G , IDF AL BRI 3l -
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$ idf.py -p /dev/ttyUSBO 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"...

--- idf_monitor on /dev/ttyUSBO 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

s, BT AR HEMIZW HEZ G, FEETHR “Hello world!” T .

Hello world!

Restarting in 10 seconds...

I (211) cpu_start: Starting scheduler on APP CPU.
Restarting in 9 seconds...

Restarting in 8 seconds...

Restarting in 7 seconds...

BT PR Cerl+], B IDF Hitids.
W2 IDF s Epes e R A A AR, ST R R A il (WF), RAFRER K ERIT Atk i T
26 MHz @ik, 1l ESP-IDF BRIASCRER ZHOT KM 40 MHz ik

€688) (Xn@By. |96 (6PW+)BBHNOa ™ /08 | t506PE~BkBBBea®SH A
~ZYOBY (19,1 66 c060) (Xn@dy. !Dr@zY (6 jpi®|6+z5Ymvp

BEm, Fi A
B LS -
2. FTFFmenuconfig,

—_

3. #F A Component config —> ESP32-specific —> Main XTAL frequency i 17 il &,
¥ -CONFIG _ESP32 XTAL FREQ SEL V&N 26 MHz,

4. BR5, WEHRIT A WA

MR BEATLLBITPA T S, —IRIERATIOEE . B il e :

idf.py -p PORT flash monitor
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HAb,
o WHIFEIDF Wil , THESEZAH IDE e i PR SR EL A 5
o WHHItEd py, BEFEZL idf.py MR,
b, BUSEK ESP32 AT 2!

e, ERTPAZA— 28D examples, BCEEEIT & H ORI R

1.15 &1 ESP-IDF

IR LA B RCA) ESP-IDF, 185 bug sl iprifett. ik, ey, ki s
MO IRCAS o SRR YRR s ELR B EAHY esp-idf SCHRJe, SRIGHEIRS =5« SR ESP-IDEF Wiy
N, B TE IR

WAREAERF ESP-IDF gk~ , W 4k 8 IDF_PATH, BN, THEERFICEHKE] ESP-
IDF,

BEAh, SnT AR AR Bl oy . BAT 3, I 29 B ER .

1.16 #Ax30H

1.16.1 ZEAPFE S 4$iFn IDF_PATH %0 idf.py PATH
[ 3]
AT CMake (MRS idf.py TH, HPHRBEHRHALRG IR &
« IDF_PATH X & N ESP-IDF Hignypsts
o R4 PATH BEFHHESA idf.py TH (J§T ESP-IDF —#4r) H%

NFRAGE TGV Z B B BCE, 35S MOA U AR BB B 2 i &b

AR M IDE THMEM N, K0T LAEPEFE IDE Wi H B h i B &, WA N 247

Wi WRARM AR idf.py 47 THE, MR HEETT cmake diiliid IDE T HiZ4T cmake, N AEF K
B PATH 785, HFEXH IDF_PATH A 8. A, RIS APIAHESIE .

1.15. E§i ESP-IDF 85


https://github.com/espressif/esp-idf/tree/v4.0/examples
../../../en/v4.0/get-started/add-idf_path-to-profile.html
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AR WK ddf.py AT T H, MREBZEFT cmake 55T IDE T HIZT cmake, NI
IDF_PATH AF &, idf.py &R A SUSWHS, WIREA K IDF_PATH, W&\ iT#TA KikE .

Windows 1£{ER S

7 Windows 10 ¥MER G NN EHEAE, P NAETFEX B FE & “Edit Environment Variables”,

TERC AR ) Windows #ERGE N BCEIMEACR:, M RATIF RSB, Mt “m”, REIFGAH
A

PRATLA AR G R 8 “ B 7 B i SRR R, X T A P2 S AR ] ESP-
IDF,

o niii New... (Fif#--) #Shn# >l IDF_PATH WU RGuAch, RIKiE N ESP-IDF fyH%, B,

C:\Users\user-name\esp\esp-idf,

o 83| Path MIFA R, XAGHIE TS . FEARREUIN ;%IDF_PATHY\tools, XAERHEFI LA Windows
A HiafT idf .py FHMTHE T,

W ARTELA S BSP32 BECFIF R BOBERREIT, % =% 2 et & NHE T8, #HRME % 25
s 83 TAZ ANTITIR B R

Linux $1 MacOS 2{ER%

B¢E IDF_PATH, Jf4E PATH Pifsin idf.py, 3i5RFA N MATICRSBNIN AR ~/ . profile SC{fHh:

export IDF_PATH=~/esp/esp-idf
export PATH="$IDF_PATH/tools:$PATH"

Efi#:  ~/.profile FURTEARIIHUIN M EH &, JRN .profile M. (~ H shell HAYLHE).

IR, FHFERE SRR

1M IHAEPTA shell #EH] .profile, (HRZURIAAFAE /bin/bash Ml .bash_profile, B HiILILE
ke WRAFAE zsh, BT .zprofile. HiAth shell I REME A HABEL B SC: (14 5 shell AY3CEY) .

BATPA R iAok 4r IDF_PATH 15 #2175 IEHff:

printenv IDF_PATH
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BLAL R T ENH BURTHE ~/ . profile SUPFHHIA (SFhEE) Mkit.
MHRIN idf.py HETRTETE PATH i, JRATLAIEFTPA T Aip 4

which idf.py

XH, WHTHIH 2 ${IDF_PATH}/tools/idf.py HI#§1Z.
WRAAEE PR IDF_PATH B PATH, RA]DATEAREU TR B0R H 57 4 i o sl A

export IDF_PATH=~/esp/esp-idf
export PATH="$IDF_PATH/tools:$PATH"

R ARAE2E%E BESP32 WETF AR FREEIy, W% =% X B T3 /NS TiX B, R0 % 24
Trs 63 TA2 NI IR .

1.16.2 5 ESP32 gl O&ER

[English]

AREEA EEEAG A A ESP32 il PC 2 (Al 1%

= ESP32 1 PC

I USB Zff ESP32 I A ARERE] PC. WR ARSI B B 312058, 555N ESP32 JF %Ak i USB
R it (BN TERC Ay ) 295, SRUGTEM IR, IFuEtT Fah .

PAF 2SR ESP32 JF AR IRl R 7 1) HEE -

F AR USB 3K3zh &®iE
ESP32-DevKitC CP210x

ESP32-LyraT CP210x

ESP32-LyraTD-MSC CP210x

ESP32-PICO-KIT CP210x

ESP-WROVER-KIT FTDI

ESP32 Demo # FTDI

ESP-Prog FTDI Yt (w/o ESP32)
ESP32-MeshKit-Sense n/a ¥&HE ESP-Prog
ESP32-Sense Kit n/a B ESP-Prog {#i [

« CP210x: CP210x USB % UART #; VCP IRzhFL5F
o FTDI: FTDI [l COM i FERSNALEF

PAEBREIMUA T2% . — G0 T, 4 Bk tE— ESP32 JFkirS PC HEHEHF, XF I IKSIHRT V% C &t
WERIERG T, HCLHILHK.
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../../../en/v4.0/get-started/establish-serial-connection.html
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.espressif.com/en/products/hardware/esp32-lyrat
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.espressif.com/en/products/hardware/esp32-lyratd-msc
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
http://www.ftdichip.com/Drivers/VCP.htm
http://www.ftdichip.com/Drivers/VCP.htm
https://github.com/espressif/esp-iot-solution/blob/master/documents/evaluation_boards/ESP-Prog_guide_en.md#introduction-to-the-esp-prog-board
http://www.ftdichip.com/Drivers/VCP.htm
https://github.com/espressif/esp-iot-solution/blob/master/documents/evaluation_boards/ESP32-MeshKit-Sense_guide_en.md#esp32-meshkit-sense-hardware-design-guidelines
https://github.com/espressif/esp-iot-solution/blob/master/documents/evaluation_boards/ESP-Prog_guide_en.md#introduction-to-the-esp-prog-board
https://github.com/espressif/esp-iot-solution/blob/master/documents/evaluation_boards/esp32_sense_kit_guide_en.md#guide-for-esp32-sense-development-kit
https://github.com/espressif/esp-iot-solution/blob/master/documents/evaluation_boards/ESP-Prog_guide_en.md#introduction-to-the-esp-prog-board
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
http://www.ftdichip.com/Drivers/VCP.htm
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7 Windows FZ&EFi#O

f#t Windows Bt B 1y COM g O%12. Wit ESP32 5 PC iRz, MIGERER, AR A
MANFRTER, RGP B

PAR A ESP32 DevKitC #1 ESP32 WROVER KIT & -

i=n Device Manager (= l= =]
File Action View Help
 ale dRi] 1%
a o= tdk-kmb-op7&0
- -8 Computer

b Disk drives

.- Display adapters

> i) DVD/CD-ROM drives

Uﬁ Human Interface Devices

g IDE ATA/ATAPT controllers

= Keyboards

--ﬂ, Mice and cther pointing devices
- Monitors

-EF Network adapters

4 '3 Ports (COM & LPT)

2} Processors

-% Sound, video and game controllers

»-M Systemn devices
- E Universal 5erial Bus controllers

F 21 F SR ESP32-DevKitC ) USB & UART #f

7 Linux #1 MacOS t&SixO

A ESP32 FrAM (SANTEEH GRS ) R & AR, WEsf iR A R . B, Wi e ieiE
lods, SB—wasframds N5, BRI AREGERS, £ kEirard. b, Skas S E ey i
B2 ESP32 X RgER 11

Linux

1s /dev/ttyx*

MacOS
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i -«

=4 Device Manager (= [=][=]

File Action View Help

&= BIEHE

a2 tdk-kmb-op780
&g Computer

(18]

[ = Disk drives

b A Display adapters

b i} DVD/CD-ROM drives

b E% Hurnan Interface Devices

b g IDE ATASATAPI controllers

b -EB Keyboards

B --}3 Mice and cther pointing devices
b L’; Menitors

b -F Metwork adapters

473" Ports (COM & LPT)

. L.J30 USB Serial Port (COMLT)

b 2 Processors

b -% 5ound, video and game controllers
.y System devices

B - H Universal Serial Bus controllers

K 22: Windows #4528 ¢ ESP-WROVER-KIT [}~ USB 475 1
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1ls /dev/cu.*

R XT MacOS H ' #FARIA RS D, BA/E R %R CATHERY 228 T3 H TIRFEE &
M) USB/E: IR EHFET . % MacOS High Sierra (10.13) B P, VR REFHEET-3h fo 4 SR BN FE 7 1 b
#, HAEFIIF RARFRE -> Zeomif -> @R, RERGAFEER: REAIFRKANAHRGR-
v HBIEE AN R4 FRA Silicon Labs 8 FTDI,

7 Linux ShiiINAPE) dialout

MFPE S PO AT DA USB Xfep TG HAE . 28 Linux A, ARESFT DAEL AR 6%,
HPE s dialout 4, RIRVFEEAR:

sudo usermod -a -G dialout $USER

& Arch Linux #, F5%GE 1 DAF Ay2-0F 1 FPE ] wuep 4

sudo usermod -a -G uucp $USER

THERIE S, Bk LSRR AT AL

Whiksh O &R

PUAE, i 8 D AImEL T, Wil DiER RS . FEARB R, FATEEF PuTTY SSH Client, PuTTY
SSH Client BER] HF Windows 0] T Linux. AR AT PAGE A HAER ORI BB 00 T A9 15 S50

BT, MCEH I BRRR = 115200, Bdlifs = 8, (EILAL = 1, Al = No PATEGE AR THE
Windows #l Linux FHECE S O @ E S (A0 115200-8-1-N) . ¥R, X HL-—E W FAE L2 B
NI ER D HEA T

RIE, kA ESP32 BAITEHIHE . WA, WHELmITI AR O &R . X, HENERRT Iz
ESP32 M HREF, TR —R Bl

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,q_drv:0x00,d_drv:0x00,cs0_drv:0x00,hd_drv:0x00,wp_drv:0x00
mode:DI0, clock div:2

(T gk%E)
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http://www.putty.org/
http://www.putty.org/
http://www.putty.org/
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ﬁ PuTTY Configuration
Categorny:

[=I- Terminal

- Keyboard
- Bell

- Features

=~ Window

- Appearance
- Behaviour
- Tranglation
- Selection

- Colours

[=- Connection

.. Data

- Prosy
- Telnet

- Rlogin

- S5H

Options cortroling local senal lines

Select a senal line

Serial line to connect to

Configure the seral line

Speed (baud)
Data bits
Stop bits
Parity

Flow control

Comi2

115200

[Nune v]
| XON/XOFF -|

Open ] [ Cancel

I 23: £ Windows #AERGE P PuTTY SCEH HEESE
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PuTTY Configuration

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

* Terminal Serial line to connect to Jdev/ttyUsBO
Keyboard
Bell

Features
v window Data bits B

Configure the serial line

Speed (baud) 115200

Appearance Stop bits 1
Behaviour
Translation
Selection Flow control XON/XOFF =
Colours
Fonks

¥ Connection
Data
Proxy
Telnet
Rlogin

k SSH

About % Cancel

Parity Mane =

& 24: {F Linux #BAYERSG P PuTTY B EAESE

92 Chapter 1. #ENA[] (CMake)



Read the Docs Template Documentation, &% v4.0

(8:EW)

load:0x3f£f£f0008,1len:8

load:0x3f£f£f0010,1len: 3464

load:0x40078000,1en:7828

load:0x40080000,1en:252

entry 0x40080034

I (44) boot: ESP-IDF v2.0-rc1-401-gf9fba35 2nd stage bootloader
I (45) boot: compile time 18:48:10

AT EIE Y H 2 m ey (AR ELAD ), BN DR IE R . SRS, VRATDAARSEIEA T8, H AR
MR L% ESP32.

TR AR RN, 1R ESP32 FEF T IRIT I 1 HAGHT, 2L mAeF 4 e 0 RTS &
DTR 51/#fl. B AETHF RTS & DTR 5 B ST EN & GPIOO0 5 ERYEIL, HRZHOTE
W (IR REITARIT M) MBA XM ELPEMEE, S0 esptool Y.

A WEERIEE S REIEE)E, R OR. F—4, AT 55— R R ) &4 A% 5]
ESP32. BUi, s gl b A W ek s .

WRAE 2% ESP32 WEFTF ARG, o a4 BRSOk L, R BeE gkek
B

1.16.3 Eclipse IDE gIZfIEFIER
[English]

£ KT CMake-based # @ R4 Eclipse CDT, #47 Eclipse 1% % fAH 3 SCRRIRF & 7

1.16.4 IDF 57128

[English]

IDF i dlas e —Epfr&miey, Tk BAric &8 D84, IDF HEas e IDF Al
Rk

1€ IDF Fifi] H AT H AR pR LT DA I A -
o #ifil] CMake 4iikH%E, WiEN]: idf.py monitor
o FMES: GNU Make 4ii%Z2%:, &M make monitor
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https://github.com/espressif/esptool/wiki/ESP32-Boot-Mode-Selection#automatic-bootloader
../../../en/v4.0/get-started/eclipse-setup.html
../../../../en/v4.0/api-guides/tools/idf-monitor.html
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BRiEHRiER

N T8 IDF M asb AT s, R 4 A PREE G

iEs 1BIE proees
Ctrl+4] R AT
Ctrl+T SRR B R g AR, IR e
NERAE.
. CurleT PR BT ROR B
. Ctrl4] K exit FAFRIE AL
e CtrliP FHHRES, A Bootloader, | T % HFrik4, Mt RTS £ (4
Wit RTS LR85 AL ELi##:) #EA Bootloader, I
FERABITAEATRE P . G
5 £ SR Bl s a] DA P B4
. Ctrl+R BT RTS LR iRt s HE A, I RTS & (W
HHz) wH RSN R .
Ctrl+F iR L H #7 (= idf monitor, j&fT idf.
py flash Htr, R EKE
idf monitor. LA H sl E SCH4:
TR I, RGBSR
Xk S JFesie b AR Iy B oE idf_monitor, = 1T

« Ctrl+A (A)

app-flash H 5, R 5K K
idf _monitor. X5 flash Z&{,
B 3 YRR 3 9l g 136 1
Brbesk.

{501k /RS H R A A R R AT

WA, 2 EFIA R AR BT

o Ctrl4+Y
1 B, RFEAR AR
LB A A H
. CtrltL 151k RS 1) SO A H A FETREEF oA, W

THAHER . T P
ik /2% iRe (IR IDF i
AL L ZIIEE)

o Ctrl+H (H)

R R

BT Ctrl-1 I Ctrl-T, HAbBRFEGR(ES Sl d N AL E] HAR .

94
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FE IDF %54

B ahfga it

ESP-IDF #ith Bty oxd_______
i ) (S LR 1 ) R A

ESP-IDF i AT 42k crash Al panic JFPFF, 57 0 F 2547 25 76 A0 1

B b kS, IDE WALARRF ) addr2line AU AERAT

Guru Meditation Error of type StoreProhibited occurred on core 0. Exception was
—unhandled.

Register dump:

PC : 0x400£360d PS : 0x00060330 AO : 0x800dbf56 A1l : 0x3f£fb7e00
A2 : 0x3ffb136c A3 : 0x00000005 A4 : 0x00000000 A5 : 0x00000000
A6 : 0x00000000 A7 : 0x00000080 A8 : 0x00000000 A9 : 0x3ffb7dd0
A10 : 0x00000003 A1l : 0x00060£23 A12 : 0x00060£20 A13 : 0x3ffba6do
Al14 : 0x00000047 A15 : 0x0000000f SAR : 0x00000019 EXCCAUSE: 0x0000001d
EXCVADDR: 0x00000000 LBEG : 0x4000c46¢c LEND : 0x4000c477 LCOUNT : 0x00000000

Backtrace: 0x400£360d:0x3ffb7e00 0x400dbf56:0x3ffb7e20 0x400dbfbe:0x3ffb7e40,
—0x400db£82:0x3ffb7e60 0x400d071d:0x3ffb7e90

IDF MR 4 23 17 e it A se a1 5 6

Guru Meditation Error of type StoreProhibited occurred on core 0. Exception was
—unhandled.

Register dump:

PC : 0x400£360d PS : 0x00060330 AO : 0x800dbf56 A1l : 0x3ffb7e00
0x400£360d: do_something to_crash at /home/gus/esp/32/idf/examples/get-started/hello_
—world/main/./hello_world_main.c:57

(inlined by) inner_dont_crash at /home/gus/esp/32/idf/examples/get-started/hello_world/

—.main/./hello_world_main.c:52

A2 : 0x3ffb136c A3 : 0x00000005 A4 : 0x00000000 A5 : 0x00000000
A6 : 0x00000000 A7 : 0x00000080 A8 : 0x00000000 A9 : 0x3££fb7ddo
A10 : 0x00000003 A11 : 0x00060£23 A12 : 0x00060£20 A13 : 0x3ffba6do
Al4 : 0x00000047 A15 : 0x0000000f SAR : 0x00000019 EXCCAUSE: 0x0000001d
EXCVADDR: 0x00000000 LBEG : 0x4000c46¢c LEND : 0x4000c477 LCOUNT : 0x00000000

Backtrace: 0x400£360d:0x3ffb7e00 0x400dbf56:0x3ffb7e20 0x400dbfbe:0x3ffb7e40,
—0x400db£82:0x3ffb7e60 0x400d4071d:0x3ffb7e90
0x400£360d: do_something to_crash at /home/gus/esp/32/idf/examples/get-started/hello_

—~world/main/./hello_world_main.c:57

(@E23)
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(8:EW)

(inlined by) inner_dont_crash at /home/gus/esp/32/idf/examples/get-started/hello_world/
—main/./hello_world_main.c:52

0x400dbf56: still_dont_crash at /home/gus/esp/32/idf/examples/get-started/hello_world/
—main/./hello_world_main.c:47

0x400dbfbe: dont_crash at /home/gus/esp/32/idf/examples/get-started/hello_world/main/./
—hello_world_main.c:42

0x400dbf82: app_main at /home/gus/esp/32/idf/examples/get-started/hello_world/main/./
—hello_world_main.c:33

0x400d071d: main_task at /home/gus/esp/32/idf/components/esp32/./cpu_start.c:254

IDF HiHaRAE )G GIs T AT a4, AL Atk

xtensa-esp32-elf-addr2line -pfiaC -e build/PROJECT.elf ADDRESS

fiiE® GDBStub LIEH GDB

BOAOLT, 4R ESP-IDF AR &4 crash i, panic AbPRARRFAEER 1 _EFT EIA S A7 A I R I fik
(LA D), RIS EEIF AR

o} H R panic AbFISEPAZEST GDBStub, GDBStub THA[PAS GDB i H R 28138, i
PIAF KA T SRR ORI A8 545 . GDBStub HIRWAH JTAG ], (IR ZLM Rk .

M B A GDBStub, i iz 47 idf.py menuconfig (& 1 T° CMake %% & 40) . FF
¥ CONFIG ESP32 PANIC %1% 85 Invoke GDBStub,

FEXFPEDL R, AN2R panic AFEg g %, R IDF WMEs 42 GDBStub EL40N#, panic AbHgR2
H a5 AT 00 LB 286217 GDB. GDB iR )5, @i RTS H RN T L. WK IER
RTS H 4k, iGHE N, FahE AT L.

IDF Wi aefe)a st in T ap 4

xtensa-esp32-elf-gdb -ex "set serial baud BAUD" -ex "target remote PORT" -ex interrupt,
—build/PROJECT.elf

i Hh O ik

IDF WHigs AW 7 1847 idf . py monitor PRINT_FILTER="" (i& T CMake) 5{# make monitor
PRINT_FILTER="" (i&fl T4 GNU Make), 1, --print-filter @#i kiS4 SHEINER
FAFE, AT EMEAT 2

Fraa AT TN A E R, PIH5E <tag>:<log_level> ZFiENi, H <tag> BAIRZEFAFH, <log_level>
& AN, E, W, I, D, V, *x} EAHH—DFEE, B2 S Hl.
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%401, PRINT_FILTER="tagl:W" HJCHZ}£4TE] ESP_LOGW("tagl", ...) FrEMkH, SEBIERIKTR%
S E H, B ESP_LOGE("tagl", ...). B7)35E <log_level> Eiffi i TUARZ HNEIAE *.

WA R, WA EASAE R S E REIAT R . AT CAR IDF M i ek Hh o R o
Ve E, HICH BB ik AT o

WP REARR S 2. B . 405 ¢, DAEIRA D ik DI RE .

URSR B AR Y- R B fm— AT R TR 01 %, TRES M th e s g, B, MRRESITIRTTENiXAT, HIak
KIGAT ARG EA . X — TR, AT DA 0 W 2ok S b . (R 2 e A i ) SR
ML T ).

ORI R f51

o * T ICEATATSEAPRZE . (H PRINT_FILTER="%:I tagl:E" THIXT tagl HUfHIN SMEE, X2
Bk tagl MEE * ALY LGS0 .«

o BOAMIN (25) SEMTF *:V, PROATETURG SRR VLR AT BARAE R R ICRC I A A2

o N RGN T AR AEROR WA T prinee (05T . b TRV, W +E 5
SR TLAY.

o F "tagl:V", "tagl:v"., "tagl:". "tagl:*" Fl "tagl" Z[q.

o FU "tagl:W tagl:E" Z&[F]T "tagl:E", X2 NEsHIng A ME PR ESE S —

bR,
o HLN) "tagl:I tag2:W" {UFE Info JTURLMEEMRIANFTE tagl, 7E Warning TUR B AR HIFT
B tag2.

o FN "tagl:I tag2:W tag3:N" fEAT FEAEFRIT F—#0N, X2FN tag3:N $55E tag3 ANTHI.

o tag3:N fEMLN "tagl:I tag2:W tag3:N *:V" PECATE N, REFNNIRELA tagd:N, tagd {FEM
FTREFTENHIR T tagl FI tag2 HHURME B SATEESE R TURIGH (BEEMRGN), FHBITEA N

e

Z%.
75 R i A 00 7 50

IR H SRR A B BB AT AT e 0 (4 7 DL T 3R A

load:0x40078000,1len: 13564

entry 0x40078d4c

E (31) esp_image: image at 0x30000 has invalid magic byte

W (31) esp_image: image at 0x30000 has invalid SPI mode 255
E (39) boot: Factory app partition is not bootable

(T gk%E)
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(8:EW)

(568) cpu_start: Pro cpu up.

(669) heap_init: Initializing. RAM available for dynamic allocation:

(603) cpu_start: Pro cpu start user code

(309) light_driver: [light_init, 74]:status: 1, mode: 2

(318) vfs: esp_vfs_register_fd_range is successful for range <54; 64) and VFS ID 1
(328) wifi: wifi driver task: 3ffdbf84, prio:23, stack:4096, core=0

H O O H H H

PRINT_FILTER="wifi esp_image:E light_driver:I" ik iidmiFiy i B K is:

E (31) esp_image: image at 0x30000 has invalid magic byte
I (328) wifi: wifi driver task: 3ffdbf84, prio:23, stack:4096, core=0

PRINT_FILTER="1light_driver:D esp_image:N boot:N cpu_start:N vfs:N wifi:N *:V" &I & H a0
T

load:0x40078000,1len:13564

entry 0x40078d4c

I (569) heap_init: Initializing. RAM available for dynamic allocation:
D (309) light_driver: [light_init, 74]:status: 1, mode: 2

IDF Y5#128 2 4ol 73
Windows IfiE T 2 40ia] &R

o #1E Windows 345, H¥ “winpty: command not found” 4%, i5i84T pacman -S winpty ¥FfT
B .

T Windows FiHI4 HH, FEArL SO SERFRRBETETELE GDB R
BORE T, idf.py 3¢ make B, ATRESTE IDF HiMLa$IKiE 2~ B {5 30 Fb.
o GDB izf7h}, FRESEME—EE, R4 G S GDBStub #Ti1E .

1.16.5 THE#EENRE
ESY
BTMREEM (FEILE—F: &% T A4 Fa kb TR, el A fr9mid LA

WEREA R R, AUNCE M NI AE R g e —dbh THEE. Ak, Tt m TATER, %
BRE O TR

o EWLE T AR E
o fHFHAL GCC M4 (40 4.8.5)
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« TR gcc. newlib 5§ libstde++
o FHH K OGERE I [H] SEHE
o AMEEMPEGT 2 bin S

mF B TR LRSS, WA LT SO

1.16.6 BT ({4 GNU Make)

[English]

{Ifi#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

A BTEHG T P d BSP32 W {1 &m0t

A B s Bl s a8 | ESP-IDF (Espressif IoT Development Framework) Bt & 328, H4417%.
TEkEEE ESP32 JF A &AL TR,

Hf: X2 ESP-IDF BUEhiAs v4.0 i3CRY, i HMBARR SR ESP-IDF ja A i #52%

ik
ESP32 SoC it i R A FUfE:
« 2.4 GHz Wi-Fi
o WA 4.2 BRifE
o EPERERUZ
o EARIIFEI LB
o ZRIME

ESP32 K] 40 nm TZHIG, AAREMIIFEMERE. SPBPERE. Rug e, MRS, &M T &R
SRR R IFETT K -

IREE N PR BESE R BEPFRTIR, 2EAT ESP32 SRR I K. Hd, IREFEMEIHIT AL ESP-IDF
EAE N PG AR (I0T) AT, Wl P Wi-Fiy B, REAESE T i 2K .

EETIE

R
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« —#K ESP32 Jf &k
« USB ##higk (USB A/Micro USB B)

o PC (Windows, Linux 8§ Mac OS)

o WE TIEE, FIT4%% ESP32 RHRYE:

o K ESP-IDF A{FIFAMEL, ZHEZEC A ESP32 (AR APT (ARIFPERIEAT) Fiztr
THBER AR ;

o R Cifigmte (LR /Y SCARGaEES, Bl Eclipse.

ESP-IDF make [ Eclipse :

Toolchain

Application

[LILIT]

UPLOAD

ELEETET LR TR

BOCOEDRGRAS0E00en e

Bl 25: ESP32 W IFA

FARBE

R N, THA RRAIT R TR .

TR N IR IR, e R
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WEFEIME
o H—W: HEILHE
« %% IR ESP-IDF
o H=¥: REHREE
o HvyW: ¥ Python B A6

tIEEHE—1TIE

o BEY: bl
o FHNY EIRE

o kW mE

o« BAY: BiFFREE
o HRY: BNE

F—#: RETIRE

TR —E M T iR R AR .

KT IMPRIF KR, T DA E B R SR A T LR, AR A E RS, SN R AR
I MR T 5 S T2

Windows & T EEMFRERE (1545 GNU Make)

[English]

{f#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

518

Windows ¥4 NER “make” PG, NICUIREZHE THEE, RFE— GNU G FATX M
MSYS2 RARPHRIFEE . ARATEE — B X AFREE (IRATAGE ] Eclipse SO E R TH) . HR2ERIEE
aisfTiy.
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TREMRE

PR B E A TTIA @M dlespressif.com " EARTE—E R T REEM MSYS2 g3+
https://dl.espressif.com/dl/esp32 win32 msys2 environment and_ toolchain-20181001.zip

B zip EAESCUFARES] C:\ (UL B, KRR C:\), B IHEHERIIFELIE 1 nsys32 H
Ko

et

BT C:\msys32\mingw32.exe FJJ— > MSYS2 W& st 0. 1% EH 0 HFFEERE— bash shell, §]f#—/>
esp HrMENIF & ESP32 [ BAMINE . 217484

mkdir -p ~/esp

FA cd ~/esp WIHEABIB QIR H . WPRECA HHRE B IR D BRE 58 i

m ~fesp o | B

$ mkdir -p ~/esp

$ cd ~/esp

& 26: MSYS2 £t [

JREEA RS A XA 112k ESP32 B8 A FR .

BESR

RREBCEIT G, WEHF =9 kI ESP-IDF —i,

B
4 IDF SEHAT, AT ARG THEE, s B TR IRAIE] Windows MSYS2 FREGH . SHHH LA ) T
SPEFR A HRS Bh BI RN

- JEIFAY MSYS2 3558 (B C:\nsys32) #3)/ B4 HARIMES () C:\nsys32_old).

o I SO T R TR

« VI MSYS2 SREERIATE] C:\nsys32 (SULLLLTL).
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o #F|IHM C:\msys32_old\home HFHILEHF C: \nsys32.
o WARAPRRNFEFTEE C: \msys32_old W] DAKFE MR .
WA DAERGE EIA SRR MSYS2 31558, A @e A H sz

R

Setup Windows Toolchain from Scratch (Legacy GNU Make)

{Efi#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

Setting up the environment gives you some more control over the process, and also provides the information
for advanced users to customize the install. The pre-built environment, addressed to less experienced users,

has been prepared by following these steps.

To quickly setup the toolchain in standard way, using a prebuilt environment, proceed to section Windows
& TR AFEIRE (B GNU Make).

Configure Toolchain & Environment from Scratch

This process involves installing MSYS2, then installing the MSYS2 and Python packages which ESP-IDF

uses, and finally downloading and installing the Xtensa toolchain.

o Navigate to the MSYS2 installer page and download the msys2-i686-xxxxxxx . exe installer executable
(we only support a 32-bit MSYS environment, it works on both 32-bit and 64-bit Windows.) At time
of writing, the latest installer is msys2-i1686-20161025. exe.

e Run through the installer steps. Uncheck the “Run MSYS2 32-bit now” checkbox at the end.
e Once the installer exits, open Start Menu and find “MSYS2 MinGW 32-bit” to run the terminal.

(Why launch this different terminal? MSYS2 has the concept of different kinds of environments. The
default “MSYS” environment is Cygwin-like and uses a translation layer for all Windows API calls.

We need the “MinGW” environment in order to have a native Python which supports COM ports.)

e The ESP-IDF repository on github contains a script in the tools directory titled
windows_install_prerequisites.sh. If you haven’ t got a local copy of the ESP-
IDF yet, that’ s OK - you can just download that one file in Raw format from here:

tools/windows/windows__install prerequisites.sh. Save it somewhere on your computer.
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e Type the path to the shell script into the MSYS2 terminal window. You can type it as a normal
Windows path, but use forward-slashes instead of back-slashes. ie: C:/Users/myuser/Downloads/

windows_install_prerequisites.sh. You can read the script beforehand to check what it does.

e The windows_install_prerequisites.sh script will download and install packages for ESP-IDF
support, and the ESP32 toolchain.

Troubleshooting

e While the install script runs, MSYS may update itself into a state where it can no longer operate. You

may see errors like the following:

x** fatal error - cygheap base mismatch detected - 0x612E5408/0x612E4408. This,,

—problem is probably due to using incompatible versions of the cygwin DLL.

If you see errors like this, close the terminal window entirely (terminating the processes running there)
and then re-open a new terminal. Re-run windows_install_prerequisites.sh (tip: use the up arrow

key to see the last run command). The update process will resume after this step.

MSYS2 is a “rolling” distribution so running the installer script may install newer packages than
what is used in the prebuilt environments. If you see any errors that appear to be related to installing

MSYS2 packages, please check the MSYS2-packages issues list for known issues. If you don’ t see any

relevant issues, please raise an IDF issue.

MSYS2 Mirrors in China

There are some (unofficial) MSYS2 mirrors inside China, which substantially improves download speeds

inside China.

To add these mirrors, edit the following two MSYS2 mirrorlist files before running the setup script. The

mirrorlist files can be found in the /etc/pacman.d directory (i.e. c:\msys2\etc\pacman.d).

Add these lines at the top of mirrorlist.mingw32:

Server = https://mirrors.ustc.edu.cn/msys2/mingw/i686/
Server = http://mirror.bit.edu.cn/msys2/REPOS/MINGW/i686

Add these lines at the top of mirrorlist.msys:

Server = http://mirrors.ustc.edu.cn/msys2/msys/$arch

Server = http://mirror.bit.edu.cn/msys2/REP0S/MSYS2/$arch
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HTTP Proxy

You can enable an HTTP proxy for MSYS and PIP downloads by setting the http_proxy variable in the

terminal before running the setup script:

export http_proxy='http://http.proxy.server:PORT'

Or with credentials:

export http_proxy='http://user:passwordChttp.proxy.server:PORT'

Add this line to /etc/profile in the MSYS directory in order to permanently enable the proxy when using
MSYS.

Alternative Setup: Just download a toolchain

If you already have an MSYS2 install or want to do things differently, you can download just the toolchain

here:

https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 2 0-esp-2019r2-win32.zip

{#:  If you followed instructions Configure Toolchain & Environment from Scratch, you already have the

toolchain and you won’ t need this download.

FP:  Just having this toolchain is not enough to use ESP-IDF on Windows. You will need GNU make,
bash, and sed at minimum. The above environments provide all this, plus a host compiler (required for

menuconfig support).

Next Steps

To carry on with development environment setup, proceed to section % =+ : 3 Jt ESP-IDF.

Updating The Environment

When IDF is updated, sometimes new toolchains are required or new system requirements are added to the
Windows MSYS2 environment.

Rather than setting up a new environment, you can update an existing Windows environment & toolchain:

o Update IDF to the new version you want to use.
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e Run the tools/windows/windows_install_prerequisites.sh script inside IDF. This will install any
new software packages that weren’ t previously installed, and download and replace the toolchain with

the latest version.
The script to update MSYS2 may also fail with the same errors mentioned under Troubleshooting.

If you need to support multiple IDF versions concurrently, you can have different independent MSYS2
environments in different directories. Alternatively you can download multiple toolchains and unzip these

to different directories, then use the PATH environment variable to set which one is the default.

Linux £ TREMRERE (2% GNU Make)

[English]

{f#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

RRAITR

Gk ESP-IDF 790, FAkfH1:
e CentOS T7:

sudo yum install gcc git wget make ncurses-devel flex bison gperf python pyserial,

—python-pyelftools

¢ Ubuntu and Debian:

sudo apt-get install gcc git wget make libncurses-dev flex bison gperf python
—python-pip python-setuptools python-serial python-cryptography python-future
—python-pyparsing python-pyelftools libffi-dev libssl-dev

e Arch:

sudo pacman -S --needed gcc git make ncurses flex bison gperf python2-pyserialy

—python2-cryptography python2-future python2-pyparsing python2-pyelftools

P —LEIFIY (2014 42 B) Linwx RAFHTHTHY pyserial UATTAER 2.x , ESP-IDF JfR3cH. 76
EHMRR T, W55 2k iy Python B k6 259 it pip THRTE L FHOIRA.
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TR#ENIZE

Linux fitf) ESP32 T HEER PAM Espressif B/55 ~ 2k :
e 64-bit Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 2 0-esp-2019r2-linux-amd64.tar.gz
e 32-bit Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 2 0-esp-2019r2-linux-i686.tar.gz
L FESERG, FEMER] ~/esp Hak: -
e 64-bit Linux:

mkdir -p ~/esp
cd ~/esp
tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_2_0-esp-2019r2-linux-amd64.tar.gz

e 32-bit Linux:

mkdir -p ~/esp
cd ~/esp
tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_2_0-esp-2019r2-1inux-i686.tar.gz

2. THHEH S PARIEE] ~/esp/xtensa-espd2-elf/ H .

P TR, IRIETHEAE -/ profile SUIFHHHINERLIAL & PATH, il xtensa-esp32-elf YETA
W& i 2T PR, 5 2 R X AT RS IS /R ~/ . profile LA

export PATH="$HOME/esp/xtensa-esp32-elf/bin:$PATH"

B VR T PAZS BRI iy B0 — D544 . XL, AR RAERR A e R A P T A
R NI AT A NS ~/ . profile SCAFHIRITT:

alias get_esp32='export PATH="$HOME/esp/xtensa-esp32-elf/bin:$PATH""

IR, VR EOH TR, S THIA get_esp32, )R THAES ASIRMEIREY) PATH .

R SR /bin/bash & BH NESE shell, HI[EBFLE .bash_profile F .profile, M
W .bash_profile . £ CentOS 55N, alias FREMEF| .bashrc U,

3. BT EBERUAM profile WHMUERL. B1TPA T Aok PATH BB @ I
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printenv PATH

BEFHEHTLETA GRS TARER:

$ printenv PATH
/home/user-name/esp/xtensa-esp32-elf/bin: /home/user-name/bin: /home/user-name/.
—local/bin:/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin:/usr/

—games: /usr/local/games:/snap/bin

7 °/home/user-name’", R ZHERMLRE EHR.

BPREIEE /dev/ttyUSBO

HIE Linux JlRAST] GEFEEES ESP32 Bf4 ¥l Failed to open port /dev/ttyUSBO 45iRyHE. . ¥ vAid it f
LATA P Ao B R R R

Arch Linux P

1 Arch Hizf7T4R R gdb (xtensa-esp32-elf-gdb) F5%E ncurses 5, {H2 Arch f#i fi¢42 ncurses 6, £ AUR
) TR R PR SO, AT AR HBAT 1ib32 R

o https://aur.archlinux.org/packages/ncurses5-compat-libs/
o https://aur.archlinux.org/packages/lib32-ncurses5-compat-libs/

LR BB, ARTRETE BEREE I A BT BRI PTEIE h, _EiRigER Py “Comments” #i7)
ARG .

B, R AI DA crosstool-NG gid— 4554 ncurses 6 1 gdb.

BESR

WHRSER BT KIS, WS %% =% I BSP-IDF —7,

£ Mac OS k%23 ESP32 T EE (%4 GNU Make)

[English]

{Efi:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.
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RRES

o %E pip:

sudo easy_install pip

MR pip MG T 2084209 Python 42,

RET A

Mac OS fiiAH) ESP32 T HAER] DA LA itk T 2 :
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 2 0-esp-2019r2-macos.tar.gz

TEIEHSEZ G, fRIEE] ~/esp HoRH:

mkdir -p ~/esp
cd ~/esp
tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_2_0-esp-2019r2-macos.tar.gz

T HAER 9 53] ~/esp/xtensa-esp32-elf/ HEIET .

TE ~/.profile SCIFHITHT PATH PRIGAS BDAM M THEE. T xtensa-esp32-elf TEAFhA b2 ik AT
"L, AE ~/.profile U LA 154

export PATH=$HOME/esp/xtensa-esp32-elf/bin:$PATH

B, TR Bk Qa4 . XA A RATA T RS i DA A BE R . R N T 2
%) [/ .profile {4

alias get_esp32="export PATH=$HOME/esp/xtensa-esp32-elf/bin:$PATH"

MR TR, 21T R A got_espd2, BLTTDAYE THEEVRAIE] PATH .

T—%

WifE % =% 3EI ESP-IDF SRSl B IF K.

R
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MEFIFIRE Mac OS IMFTHITR#E (24 GNU Make)

[English]

{Efi#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

TR 2 T ARV MERTRE T DA BSOS 2 MacOS Eazie BESPS2 T RL6E PRMG, T A8ta9 3L
HH ET R GRLERT OL R AT T ST R

RRVEHIR

o 4% pip:

sudo easy_install pip

i pip )G T &80 28y Python 6.,

MR FE TR

o LA

— 47 MacPorts 8{3# homebrew f1E S . MacPorts §5 322758 52 % [1) XCode %4, {H52 homebrew
HER25 XCode AT LERIT,

— X MacPorts:

sudo port install gsed gawk binutils gperf grep gettext wget libtool autoconf

—automake

— X}F homebrew:

brew install gnu-sed gawk binutils gperftools gettext wget help2man libtool

—autoconf automake

QAR NG RBUB S R G R R
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hdiutil create ~/esp/crosstool.dmg -volname "ctng" -size 10g -fs "Case-sensitive HFS+"

A

hdiutil mount ~/esp/crosstool.dmg

QAR AR AR H SRS 8

mkdir -p ~/esp
1n -s /Volumes/ctng ~/esp/ctng-volume

BEAGHT AR TAEH &

cd ~/esp/ctng-volume

T2k crosstool-NG %X 5 4i%:

git clone https://github.com/espressif/crosstool-NG.git
cd crosstool-NG

git checkout esp-2019r2

git submodule update --init

./bootstrap && ./configure --enable-local && make

Yk THAE:

./ct-ng xtensa-esp32-elf
./ct-ng build
chmod -R utw builds/xtensa-esp32-elf

PR3 ) T RS e R 73| ~/esp/ctng-volume/crosstool-NG/builds/xtensa-esp32-elf. #RifiMac
OS T HARE T oyinfor ik PING, FFTHEETNE] PATH .

T—%

HkSEE R IF R FREE, WA FR BSP-IDF %45,
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Windows Linux Mac OS

R EARSCRY S, Linux Al MacOS #:4E R4+ ESP-IDF BEN 342K ~/esp; Windows #EER S
HIERIABE 2R Yuserprofilel\esp, ZM ] PAR; ESP-IDF 22 fEAT(rf HAMBEAR T, (R AE M a7
BF TR B 4 . L, ESP-IDF RSCRRiTA S8z .

WAk, ] DUARE B S 2 SLPRTRK, MRS b &, ARG i TR Do, i
FLAEny S e B BETIRBUE 25 B,
=% 35XH ESP-IDF

T TRAE, QoL gt ESP32 [ APT (BROFPEAIJEMRS), BKEIL ESP-IDF (4%,
IR HBRIA s FTIF Kb, OISR 277 ESP-IDF f TAEHSK, i git clone a4 FilEithe () .

I &, JEisfTPA T s

cd ~/esp
git clone -b v4.0 --recursive https://github.com/espressif/esp-idf.git

ESP-IDF f# F# % ~/esp/esp-idf,
WHIEESP-IDF jpA i 4, #if ESP-IDF R[a] oA py B AR 3E H 5t

Efif: git clone i1 b va.0 PEIIEF git M ESP-IDF @4 v -5 ORCA ) SCRRS R PR 20 32

MR AR, IEATPAM Releases page T EILERE AR zip 3XF. AETEH GitHub H 314 MHY”
PACHE” 1y zip 3XIF, ENTAEM T ESP-IDF,
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../get-started-legacy/windows-setup.html
../get-started-legacy/linux-setup.html
../get-started-legacy/macos-setup.html
https://github.com/espressif/esp-idf
https://github.com/espressif/esp-idf/releases

Read the Docs Template Documentation, &% v4.0

R ERBEREGER, REEICH.E ——recursive I, BN, #HEHBITA TS, RBUKA T4
He:

cd esp-idf

git submodule update --init

B=5H: REFALE

T HEEE P57 IDF_PATH 845 ESP-IDF pyH k. Hit, AFHEEAE PC i B, HNIEkA

O AFERRR R TR T3k &, Wl DAEH PECE P TR AR, RIS HIA £ P B 5 S P A e
IDF _PATH (f5% GNU Make) T35, &F Windows . Linux % MacOS #4E R G0 BARRE 7=,

S RE Python KRB

ESP-IDF ff%s Python #f4-f1{; T- IDF_PATH/requirements.txt W, #]DUIBEFTDAT Ay -d- T4 :

python -m pip install --user -r $IDF_PATH/requirements.txt

WA AT AW Python MRERRIIMA (217414 python --version), FARIEA LA I
Jr A H ) python #ifhh) python2, python2.7, fl#:

python2.7 -m pip install --user -r $IDF_PATH/requirements.txt

$LY: FRUBIE

MAE, B AR e IT & ESP32 WY 7. & PAM ESP-IDF 1 examples HETH get-
started /hello world TFEFF .

B get-started /hello world & Hl EEARK) ~/esp HE T :

Linux 1 MacOS 2R %

cd ~/esp
cp -r $IDF_PATH/examples/get-started/hello_world .
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https://github.com/espressif/esp-idf/tree/v4.0/examples
https://github.com/espressif/esp-idf/tree/v4.0/examples/get-started/hello_world
https://github.com/espressif/esp-idf/tree/v4.0/examples/get-started/hello_world
https://github.com/espressif/esp-idf/tree/v4.0/examples/get-started/hello_world

Read the Docs Template Documentation, & %5 v4.0

Windows I2{ER %

cd Juserprofile’\esp
xcopy /e /i IDF_PATH/\examples\get-started\hello_world hello_world

ESP-IDF ) examples H3% N —RIRBITHE, HRALASIE_ERIB I Bt a T og . T AR IR B Jriksd
HFF AT A AR MR B, Wl DA B IER ], Tow T .

H % BESP-IDF g REA A SR B

BRE: EERE
PAE, R ESP32 JF R MEREE] PC, HAFFAMMNER .
W, B OEAF BRI RS T 2R AR AR :
o Windows ##fE&R%:: COM1 &5
+ Linux #f:&%i: DA /dev/tty JFif
« MacOS #ff:&%¢: DA /dev/cu. JFif
B RIS O ARWEFEAEE, WS ESP32 ¢ ¢ vitds (b4 GNU Make).

TR WCER N4, B TSR N

#td: BEE

IS 2 a4 E 142 PRFH hello_world Hi, Hizfr AL E T H menuconfig.

Linux #1 MacOS &{E& %

cd ~/esp/hello_world

make menuconfig

Windows £{EZR %

cd Juserprofile’\esp\hello_world

make menuconfig
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https://github.com/espressif/esp-idf/tree/v4.0/examples

Read the Docs Template Documentation, &% v4.0

PR Z BT BRER IR, D02 /R T e B

Espressif IoT Development Framework Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted
letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc>
to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module
capable

SDK tool configuration ---=
BEootloader config --->
Security features ---=
I
Partition Table --->

optimization level (Debug) --->
Component config ---=

< Exit > < Help > < Save > < Load >

el 27 TRERCE —F N

PEASEMIG, ¥4 Serial flasher config > Default serial port Fit BEf [T (4K HZE 1 nE T
). IERBINERE, mih < Save > (RfFHLE, A5 aidi < Exit > jBH} menuconfig.
menuconfig T EHH WHEEENF .

o BTk R

o EZE: FEATER

o ESC #: &M FZRHEGRT

o FOCHE S IR GRINIFEISEE, k4 ) .

o SR Y B U N B fERE/AEM 6] FCEIET

o TR 5 P KR SE I A B
/g FHRECESH

R WG Arch Linux P, #5H(fE SDK tool configuration, - Python 2 interpreter [
ZFRM python Fffily python2,

HE: WREMHARE ESP32-DevKitC (#i#k ESP32-SOLO-1 #541) , WHERS/RFIREFH, it
menuconfig FifEEMZER, (CONFIG FREERTOS UNICORE),

BIN\E: mFFHER

WA S, bk T
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make flash

iﬁ%tﬁAﬂM%ﬁﬁmﬁﬁﬁﬁﬁEﬂﬂDFﬁ# FE A bootloader . 73 XA A7 — 1 il 5C
PF. HF, X TP PR 2 ESP32 JF AR

AR —YIR], TRk e R A R RO T EE S (MR . BE, PR SEN, W
FEJF “hello world” FHi&EZh.

esptool.py v2.0-beta2

Flashing binaries to serial port /dev/ttyUSBO (app at offset 0x10000)...
esptool.py v2.0-beta2

Connecting........
Uploading stub...
Running stub...
Stub running...
Changing baud rate to 921600

Changed.

Attaching SPI flash...

Configuring flash size...

Auto-detected Flash size:4MB

Flash params set to 0x0220

Compressed 11616 bytes to 6695...

Wrote 11616 bytes (6695 compressed) at 0x00001000 in 0.1 seconds (effective 920.5 kbit/
—8) ...

Hash of data verified.

Compressed 408096 bytes to 171625...

Wrote 408096 bytes (171625 compressed) at 0x00010000 in 3.9 seconds (effective 847.3
~kbit/s)...

Hash of data verified.

Compressed 3072 bytes to 82...

Wrote 3072 bytes (82 compressed) at 0x00008000 in 0.0 seconds (effective 8297.4 kbit/s)..

Hash of data verified.

Leaving. ..

Hard resetting...

W EA LM Eclipse IDE, [Miidf make #iiF RS, 5% Eclipse 454,

BN milas

EAPAME A make monitor fip4, Hif “hello_world” BT L.
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BAT R G, IDF A% W AR R 3 -

$ make monitor

MONITOR

--- idf_monitor on /dev/ttyUSBO 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

SR, ST DA R F RIS B2 5, BETEIN “Hello world!” T

Hello world!

Restarting in 10 seconds...

I (211) cpu_start:Starting scheduler on APP CPU.
Restarting in 9 seconds...

Restarting in 8 seconds...

Restarting in 7 seconds...

BT e Cerl+], B IDF Hitlds.

W IDF Wl Ebest e R A A AR, SETEE R AiE (WT), RATRER RN ERIT Atk il T
26 MHz ik, i ESP-IDF BRIASCRFR ZHOT KM 40 MHz Fidik.

e888) (Xn@dy. ! 98 (BPW+)88HN9a™ /98 ! §1568PE~HKkBGcBeads5d] A
~ZYOBY (19,1 66 e®60) (Xn@by. !DrézY(® jpi®|8+z5Ymvp

B, A
1R LA .
2. ¥FFmenuconfig,

3. #f A Component config —> ESP32-specific —> Main XTAL frequency i 17 i &,
¥CONFIG ESP32 XTAL FREQ SEL &N 26 MHz,

4. BRIG, WERmIF IR NIRRT

R R LU AR e, — IR R B M i e A -

make flash monitor
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Beph, WHIFEIDF %, TG IDF KR b AT
R, WERK ESP32 AT
PTE, R PASE— S0 Al examples, B EHIEITA HOHN HEF

FH PRI DAYESE ] make iy A Hf BB BT IREAR &, M LTFHIH A make menuconfig JFTEFIACE . X4
.

A ik 5
ESPPORT F % flash fil monitor AAf MR M.

#: make flash ESPPORT=/dev/ttyUSB1, make monitor ESPPORT=COM1
ESPBAUD ek ESP32 WM Y E R,

f4]: make flash ESPBAUD=9600

MONITORBAUD | 7 3 W45 il py s 105l %
f4]: make monitor MONITORBAUD=9600

HefR: TS IIEAS R (f]: export ESPPORT=/dev/ttyUSB1)., FE[H—&i%a L, WS Ruslm s,
BT A make 434l 510 B BREEAE BH(E

T4 ESP-IDF

IR LA B RAY) ESP-IDF, 185 bug s HipriRett. Bk, FERUHR, Gt bt g s
HOF A . SRR T YA s BB AN Y esp-idf SCHRJE, SRIGHEIRS =5« JI ESP-IDF Hiy g
N, EH IR

MR A Bkt ESP-IDF BRI Bi AR N, W50 E48E IDF PATH. |0, T HAR VAT ESP-
IDF,

BEAh, SnT AU AR SR oy . BATT S, A 9 B ER .

R

ERFEEXHhiRmm IDF_PATH (4 GNU Make)

[English]
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https://github.com/espressif/esp-idf/tree/v4.0/examples
../../../en/v4.0/get-started-legacy/add-idf_path-to-profile.html

Read the Docs Template Documentation, &% v4.0

{f#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

NTIERGZ WHE RSN R “IDF PATH” PREAZRAIBCE, 5% JEUA T UL HS 2 ) e B
H

Windows

PSP B AEERCEE C: /msys32/etce/profile.d/ Hikth. MRUHTIF MSYS2 6 IIRE, RAHMAITikLE
M.

1. £ C:/msys32/etc/profile.d/ HE NEIE—HHIMIA . R H A4 export_idf_path.sh,
2. #i:2 ESP-IDF HREMIEE. BIE SRS ER X<, FlH C: \msys32\home\user-name\esp\esp-idf.
3. TEHARHINA export fiid, e.g.:

export IDF_PATH="C:/msys32/home/user-name/esp/esp-idf"

FRIER Windows BiEEH o I AHTES SO YL
L. RAEMIA
2. %M MSYS2 % HIFHFFFUITIT. #AVL T frd e 275 E T IDF_PATH:

printenv IDF_PATH

e BCHTAE RIS SCPF P AR BRART T EID R
NSRS ARTE ] P B SOk A% B IDF_PATH, NUAEFTIF MSYS2 %7 FiF-3h A

export IDF_PATH="C:/msys32/home/user-name/esp/esp-idf"

WEAEZH T ESP32 FFRIERMFIS, M5 = R BFse T & ANk E Tix B, iR m 3% 25
el A Y,

Linux and MacOS

fE ~/.profile SCAFHMAPA T4, QI IDF_PATH:

export IDF__ PATH=~/esp/esp-idf

TR TS SR AR S A2
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HR: WRK /vin/bash ik HESE shell, I H .bash_profile ffl .profile [RIB}fFAE, WITH .
bash_profile,

BATPA N S DA% IDF_PATH &L 4815 i

printenv IDF_PATH

BCHITE ~/ . profile SUMFA (BRFFIIBLE) MBIV IZPHTHIHK
URANAEUK ABE . IDF_PATH, BRCHE S S8 P A I AE L i 1 F3hi A

export IDF_PATH=~/esp/esp-idf

WSROI T = AR NS T L, FEZCR T ESP32 JPARBAER, R mIE] 5 2 T
Ye B3 TA2 N,

5 ESP32 GI@sO&EE (24 GNU Make)

[English]

{f#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

AREF WAL ESP32 FI PC 2 [A]8 5753 H

&3 ESP32 70 PC

I USB 4y ESP32 JFAMIERS] PC. WIRBAIKBSIRL P30 A3 2%, #iik ESP32 JF %tk Bty USB 4%
AN (BOONERER LGl ) 295, fEM ERRIKSIAR P T b T 2%

PAN 2 REE ESP32 JF A MRBR SR 7 Y Bz -
o ESP32-PICO-KIT #1 ESP32-DevKitC - CP210x USB to UART Bridge VCP Drivers

e ESP32-WROVER-KIT H1 ESP32 Demo Board - FTDI Virtual COM Port Drivers

PAEIKEN U T2% . M8 bik ESP32 JF Kty PC IRy, XK P IV % C 28 T R R S
I BB

120 Chapter 1. &N\ |7 (CMake)



../../../en/v4.0/get-started-legacy/establish-serial-connection.html
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
http://www.ftdichip.com/Drivers/VCP.htm

Read the Docs Template Documentation, &% v4.0

7 Windows FZ&EFi#O

K Windows i Hids Py COM 3 LA 3. WiJT ESP32 5 PC Wi, WNIREHER, SR umH
MINFEHIEE, RIEHRER.

PAF % ESP32 DevKitC #l ESP32 WROVER KIT £ [1:

I o}

=24 Device Manager (===
File Action View Help
@ m| 1%
a = tdk-kmb-op780
> 1M Computer

o Disk drives

.- Display adapters

> -4 DVD/CD-ROM drives

E‘E}' Human Interface Devices
4og IDE ATA/SATAPI controllers
-2 Keyboards

--ﬂ Mice and other pointing devices
B Monitors

-F Network adapters

475 Ports (COM & LPT)

D Processors
-% Sound, video and game controllers

- M Systermn devices
- i Universal Serial Bus controllers

E 28: 4595 Hssth ESP32-DevKitC [ USB Ef 155328

7 Linux 1 MacOS t#&EEO

WAH ESP32 JFAcAi (BOMRE MERLE:) HE &0k, IBITA TPk, H—U00eik TR REE
Beds, o6 AR AR EGE L fe 2 S FztTan S, 20 UasfT4a 4 e H B G 1 B2 ESP32 X R O -

Linux

1s /dev/ttyx*

MacOS

1.16. #E3x3CHH 121




Read the Docs Template Documentation, X% v4.0

= .

=4 Device Manager (= [=][=]

File Action View Help

&= BIEHE

a2 tdk-kmb-op780
-8 Computer

|E|

» = Disk drives

> ';, Display adapters

5 -} DVD/CD-ROM drives

: Eﬁ Hurnan Interface Devices

g IDE ATASATAPI controllers

2= Keyboards

--E! Mice and cther pointing devices
';1. Menitors

-F Metwork adapters

473 Ports (COM & LPT)

PR R N

'R

-} Processors
» @y Sound, video and game controllers
> M Systern devices

1=

b H Universal Senal Bus controllers

& 29: Windows & FaR H P4~ USB-WROVER-KIT 5473 1
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1ls /dev/cu.x*

7E Linux #INAPE] dialout

HHESE A AT AE S USB 3553 1 o FERZHL Linux BATHCT, D28 AT AR P s 2l dialout
R 5E I

sudo usermod -a -G dialout $USER

£ Arch Linux #, 75 ZEA AT AR A E] wuep -

sudo usermod -a -G uucp $USER

HEHTER SR AR R R A T o 11 ) RS AR

Wik OERE

BUAERUEER DR v A . 0T DAGE T B O 28 AR e R AT IR . FEIRXANBI T, AR PuTTY
SSH Client , ‘& Windows Al Linux %?éﬂ‘]ﬁﬁﬂio Rt AT DAGE I At A AR R BB T BB AS S 4L

AT, EEL: PEER = 115200, $E(r = 8, fZIRAL = 1, A = N. AN 2% ES DA
Windows F1 Linux F&#Z%0 (1 115200-8-1-N) #—Se#5ionfl. Rkt FaRE b aiA ) g 1 okt T
WH .

LT R O, BEEEAEMITEE RN HE. HENSRGRT MRS ESP32 fW HEF. FEN
ESP32 i—4~/nfil H 7.

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,q_drv:0x00,d_drv:0x00,cs0_drv:0x00,hd_drv:0x00,wp_drv:0x00
mode:DI0, clock div:2

load:0x3f£f£f0008,1len:8

load:0x3f£ff0010,1len:3464

load:0x40078000,1len:7828

load:0x40080000,1len:252

entry 0x40080034

I (44) boot: ESP-IDF v2.0-rc1-401-gf9fba35 2nd stage bootloader

(@E23)
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http://www.putty.org/
http://www.putty.org/

Read the Docs Template Documentation, X% v4.0

ﬁ PuTTY Cenfiguration
Categorny:

[=- Terminal
- Keyboard
- Eell
- Features
= Window

- Appearance
- Behaviour
- Tranglation
- Selection
- Colours
=~ Connection
.. Data
- Prosy
- Telnet
- Rlogin
- 55H

Options controling local senal lines

Select a senal line

Serial line to connect to
Configure the seral line
Speed |baud)

Data bits

Stop bits

Parity

Flow control

Comi2

115200

[ Mone

| XON/XOFF

)

Open

] [ Cancel

& 30: £ Windows [y PuTTY & &5 5%

124
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PuTTY Configuration

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

* Terminal Serial line to connect to [dev/ttyUsBO
Keyboard
Bell

Features
v window Data bits 8

Configure the serial line

Speed (baud) 115200

Appearance Stop bits 1
Behaviour
Translation
Selection Flow control XON/XOFF =
Colours
Fonks

¥ Connection
Data
Proxy
Telnet
Rlogin

k SSH

About %] Cancel

Parity Mane =

K 31: fF Linux B PuTTY & B 11EH .
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I (45) boot: compile time 18:48:10

WREFED| LM H G, WRORB TERIEY, S AIRSe2s, fa i AR 7 B3] ESP32,

WA XTRSCR DA, 15 BSP32 I AT B, %A LY A AT RTS
& DTR 3. BT OB AR S, KEETFRI (ORI RET £ 40) B/, S
LT RTS & DTR 5B EHE] EN & GPIOO 311 F#fifa. WLWAIREE, B0 cspiool

documentation,

TR B ITRIE R G X 0 K. N2, BAOVRHEN 75— DR REF ok _LAE ESP32, MW AL
Lt TITIFREICIR DT R

WAL T ESP32 JF AR, Mo~ ik & ANYEER T H, iHREE S L5 g
YRS 5

Bid make ELBIEFIRRINE (24 GNU Make)

[English]

{Hf#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

S#mE

Fl esp-idf-template 3 H—#E, ESP-IDF ¥£ Github [ examples HER FtARHIITH .
REIFEWE G, VB HE S, 85T DA TR E i .

EcEmE

make menuconfig
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https://github.com/espressif/esptool/wiki/ESP32-Boot-Mode-Selection#automatic-bootloader
https://github.com/espressif/esptool/wiki/ESP32-Boot-Mode-Selection#automatic-bootloader
../../../en/v4.0/get-started-legacy/make-project.html
https://github.com/espressif/esp-idf-template
https://github.com/espressif/esp-idf/tree/v4.0/examples

Read the Docs Template Documentation, &% v4.0

iz E

make all

~Z YL E app Fl bootloader FHEHRELE A B4 X 3

R

XY make all 4505, REURHTHI—@r AT EUIEA esptool.py Bt e A BRI LA L PA T 464
PEAThE:

make flash

AR H (245 app, bootloader Fl43#13) FE A, @it @4 make menuconfig W DAL
BHI.

iz{T make flash Z HiJoFFia/T make all, =17 make flash ¥fH B AR IIHN—W.

RmiFFRRNAER

TERAIRETZ )5, P MU BIERESR app, ABESE bootloader HISHIXK:
o make app - {UBIEEN LT .
o make app-flash - {UBEN AR

its 2 make app-flash 4 HZhHH app.

AR bootloader FIZy RFAALMTG, IHAATHEST FOBrBERIF A 24 TR o

TR

GPEsEIE R, build” HSRAFHE 40 “my_app.bin” M"HERICPE. 324N bootloader IR
fy ESP32 W —E 3P

—A~ ESP32 flash W[ AL &2 FFEF, PAZMEGE (BOEEdE, SRS, S50HES) . Wik, 44X
FepesAr flash gl 0x8000 LT

SRR S B — TR (B4, 20 (app, BOSUILN) . TAARIAR 48 K AR
B
{0 X R A ] B 7 Y02 make menuconfig Fge8— MR ERRYTIE Loy X 4k:

e “Single factory app, no OTA”

e “Factory app, two OTA definitions”
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FEXPIREOL T, ) W AR RYBER S R 0x10000. 1247 make partition_table, W] UAFT By IREAHEL -
WERT o R BEE, ARITeIE A @ rIKER, TSR LA,

Eclipse IDE By 8IEF0i%RIERM (4% GNU Make)

[English]

{Ef#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

%24t Eclipse IDE

Eclipse IDE J&— A~ AL 0T 23058, I THE . ikl ESP-IDF 1 H .

o WY, WS LR ESP-IDF, A4S HRINS% EM T Windows, OS X FlI Linux AJAH

o MBI, BNV aITEE-NIE, KEEGEIH WA ERRE. Ak, BATREMaS
1T (make menuconfig) X[ ESP-IDF Ji H 17l & . HAEJ, Eclipse i A ZEex ESP-IDF 3 H i
TTRCE

o FHEAHIRAN Eclipse Installer 2EHF-5, Al eclipse.org.
o 54T Eclipse Installer, #%# “Eclipse for C/C++ Development” (HHIAW A EEE "k CDT),

fit& Eclipse IDE

TSR Eclipse IDE, LI LAT B PRI T A

SAHmE

« Eclipse IDE F5{#f] ESP-IDF ] Makefile ZifE. F UL, ZEH Eclipse 7, 7 Z5EA1@#—4 ESP-IDF
HWiH ., £/ ESP-IDF WiHE, @rIPAfEA GitHub 11y idf-template i B, (M esp-idf FH
SRR example,

e izfT Eclipse, 1%$£% “File” -> “Import--”,

o TEFRHHINHEHEFERE “C/C++7 -> “Existing Code as Makefile Project”, #RJ5 57 “Next”.

o RN “Existing Code Location” i B #iy A IDF i H (4%, HE, X BV A ESP-IDF

TiH f) AR, MidE ESP-IDF ARG FEEE GXMREEFHE) o 1A, G38en BirgEh NV as sl
Makefile (3fiH Makefile) [0
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../../../en/v4.0/get-started-legacy/eclipse-setup.html
https://www.eclipse.org/
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o YEASFLE, $£3F| “Toolchain for Indexer Settings”, % “Cross GCC”, HJ5 s “Finish”,

I E R

B HRFHBIAE “Project Explorer” R i AMEXIH , HAEK B AR “Properties”,

o St “C/C++ Build” A “Environment” JE T, %8 “Add--7, FAEXT W B ¥ A BATCH_BUILD
1,

o PN “Add--”, IFFE “IDF_PATH” wég A ESP-IDF Ffem)se B2 Az .

o JEFE “PATH” MG R, AZUUEEGAE. WHR Xtensa T HEER AR M AL “PATH” 51| E£ -,
| B % #5452 (something/xtensa-esp32-elf/bin) MM EH|FK, T HEENMAIPKZZLT /home/
user-name/esp/xtensa-esp32-elf/bin. WVER T LELEMWMEREHIAHME S . Windows H 7
ZRF C:\msys32\mingw32\bin;C: \msys32\opt\xtensa-esp32-elf\bin;C: \msys32\usr\bin ¥/N%|
PATH JRA8 s RETI AL, (AR GECRF msys32 268 T HE H S, T2 SO 1) B2 PATE LG
AR o

o #F macOS “F-& L, Hhi—4> “PYTHONPATH” ¥55455:, 4 ® % /Library/Franevorks/
Python.framework/Versions/2.7/1ib/python2.7/site-packages, friERLHHlSE L4 Python
(FR2e%E pyserial fidh) WA E Eclipse PJE LM Python.,

HifE “C/C++ General” -> “Preprocessor Include Paths” JEH: T,

— 5y “Providers” #®IiR,

* M “Providers” #)3EH %4 “CDT Cross GCC Built-in Compiler Settings”, ¥ “Command to
get compiler specs” &I xtensa-esp32-elf-gcc ${FLAGS} -std=c++11 -E -P -v -dD
"${INPUTS}"

* M “Providers” #l|FEd1i%$E “CDT GCC Build Output Parser” , ¥ “Compiler command
pattern” BN xtensa-esp32-elf-(gcc|g\+\+|c\+\+|cclcpplclang)

o HifE “C/C++ General” -> “Indexer” JEM:TIH .

— %[ “Allow heuristic resolution of includes” A%, & HEWR, Eclipse A i Iok3 3] Ea11
SkaCHH 3%

iy “C/C++ General” -> “Indexer” JE4T .

o ¥EFE “Enable project specific settings” PAJE AT i) HAD K E .

R Bl “Allow heuristic resolution of includes” . [K A8 [ ik Imin;, A iteS 3 Eclipse TLVEF
BN IEARP Sk SO H 5k

By “C/C++ Build” -> “Behavior” JEM:TI,

o ¥E “Enable parallel build” PAJEH ZAT% I 41102 .
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7 Eclipse IDE hf)@15H

AR T, Eclipse IDE TS SRR SRk LANRIRRIEE b, 05 AT F AL
o T R ) — L8R SC 2 ESP-IDF 3 H At v H AR B . BRI, X SURT R A 57E ESP-IDF 1 H
A TE U T K

o M5 “OK”, x[H] Eclipse IDE Hiff) “Properties” XPGHE.

o 1E Eclipse IDE #f4h, fTH a4 8. #EAWH H, i make menuconfig fiy4X}#5H ESP-
IDF T H A 7HCE . BB, R JCyEAE Eclipse W5 AR o

4o RIERBAT R 409 B E H IR, ESP-IDF H3R7 ATV ATHE - {29 T Eclipse H o8 T M X
e, BIZTA A AR E XK,

o i&[H] Eclipse IDE HmEH, ¥ “Project” -> “Build” R#EMIIH .

PR WEREAFE Eclipse IDE FRIgEAMIE THH , WA fEFE TS “Project” -> “Clean before choosing
Project” -> “Build”, fuif Eclipse #FH A SR GRIFEE S50, I I e Sk 000 2 kA%

f£ Eclipse IDE thigRInH

] DK make flash HFRIE Eclipse Wi H #, i3 Eclipse UI il esptool.py #Ff hest:

* 1TJF “Project Explorer”, JArifi I H (A THHAL, WA H N7 3CfF, A0 Eclipse
FRESQHFHE IR Makefile).,

o MEBAHERE “Build Targets” -> “Create”,
o A “flash” SHHIRAFR, HABLEIE HERINE.

o & “Project” -> “Build Target” -> “Build (ffEgE: Shift + F9)”, g HE EFHE, HT
k. BERIH .

HRE, R 2iE ] nake menuconfig, BE H T I MIHABEE K% . make menuconfig {475l Ay 41T
BAE (GEIPERXT Y 67 ) o

WA FRE, HHEEAH LR bootloader fl partition_table.

il

Customized Setup of Toolchain (Legacy GNU Make)

Instead of downloading binary toolchain from Espressif website (see % —3 : % § T FL4%) you may build the

toolchain yourself.

{Ifi#:  Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.
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If you can’ t think of a reason why you need to build it yourself, then probably it’ s better to stick with

the binary version. However, here are some of the reasons why you might want to compile it from source:
e if you want to customize toolchain build configuration
o if you want to use a different GCC version (such as 4.8.5)
« if you want to hack gcc or newlib or libstde++
o if you are curious and/or have time to spare
e if you don’ t trust binaries downloaded from the Internet

In any case, here are the instructions to compile the toolchain yourself.

MEFIGRE Linux IMETHI TR (8% GNU Make)

[English]

{f#: Since ESP-IDF V4.0, the default build system is based on CMake. This documentation is for the
legacy build system based on GNU Make. Support for this build system may be removed in future major

releases.

)
o

fif: e T BRI ARHE RS o] DAE A RS2 SR Linue -F & T A e 4n ik 5 OORIAS, T 240y f @ ik
BT SR L FRATT A0 i TR

bt

RERVENTIR

PR ESP-IDF #7415, FHRZRBA R 46 -
e Ubuntu # Debian:

sudo apt-get install gcc git wget make libncurses-dev flex bison gperf python,
—python-pip python-setuptools python-serial python-cryptography python-future
—python-pyparsing python-pyelftools libffi-dev libssl-dev

e Arch:

sudo pacman -S --needed gcc git make ncurses flex bison gperf python2-pyserialj,

—python2-cryptography python2-future python2-pyparsing python2-pyelftools
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MR LRy (2014 42 ) Linux GATRTHBTEY pyserial KUATIRER 2.x , ESP-IDF IR H . 7
R T, WS ke Python H k6 259 it pip TERIE L HHHOMRA.

MR F TR

o LA
— CentOS 7:

sudo yum install gawk gperf grep gettext ncurses-devel python python-devel

—automake bison flex texinfo help2man libtool

— Ubuntu pre-16.04:

sudo apt-get install gawk gperf grep gettext libncurses-dev python python-dev

—automake bison flex texinfo help2man libtool

— Ubuntu 16.04:

sudo apt-get install gawk gperf grep gettext python python-dev automake bison
—flex texinfo help2man libtool libtool-bin

— Debian 9:

sudo apt-get install gawk gperf grep gettext libncurses-dev python python-dev

—automake bison flex texinfo help2man libtool libtool-bin

— Arch:

TODO

B TAEH S, REEA:

mkdir -p ~/esp
cd ~/esp

T2k crosstool-NG #& 5 2i%:

git clone https://github.com/espressif/crosstool-NG.git
cd crosstool-NG

git checkout esp-2019r2
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(8:EW)

git submodule update --init

./bootstrap && ./configure --enable-local && make

ik T HAHE:

./ct-ng xtensa-esp32-elf
./ct-ng build
chmod -R utw builds/xtensa-esp32-elf

IS ) L B SRIFE] ~/esp/crosstool-NG/builds/xtensa-esp32-elf . MR Linur T % F 33z
TaginoE ik MEING, R AR NE] PATH H.

T—%

LR IT R IRRE, WRIAEEI BSP-IDF #574.
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APl 3

[English]

2.1 7 API

[English]

2.1.1 Controller && VHCI

Overview

Instructions

Application Example

Check bluetooth/bluedroid/hci folder in ESP-IDF examples, which contains the following application:

e This is a BLE advertising demo with wvirtual HCI interface. Send Re-
set/ADV_PARAM/ADV_DATA/ADV_ENABLE HCI command for BLE advertising - blue-

tooth/bluedroid/hci/controller vhci_ble adv.
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API| Reference

Header File

bt/include/esp_bt.h

Functions

esp__

err_t esp_ble_tx_power_set (esp ble power type t power_type, esp__power__level t

power__level)
Set BLE TX power Connection Tx power should only be set after connection created.

Return ESP_ OK - success, other - failed
Parameters

o power_type: : The type of which tx power, could set Advertising/Connection/Default and

etc

o power_level: Power level(index) corresponding to absolute value(dbm)

esp__power_level t esp_ble_tx_power_get (esp_ ble power type t power _type)

Get BLE TX power Connection Tx power should only be get after connection created.

Return >= 0 - Power level, < 0 - Invalid
Parameters

o power_type: : The type of which tx power, could set Advertising/Connection/Default and

etc

esp_err 1 esp_bredr_tx_power_set (esp power level t  min_power level, esp__power_level t

max__power_level)
Set BR/EDR TX power BR/EDR power control will use the power in range of minimum value and

maximum value. The power level will effect the global BR/EDR TX power, such inquire, page, con-
nection and so on. Please call the function after esp_bt_ controller_enable and before any function
which cause RF do TX. So you can call the function before doing discovery, profile init and so on.
For example, if you want BR/EDR, use the new TX power to do inquire, you should call this function
before inquire. Another word, If call this function when BR/EDR is in inquire(ING), please do inquire
again after call this function. Default minimum power level is ESP_ PWR_LVL_NO, and maximum
power level is ESP_ PWR_LVL_P3.

Return ESP_ OK - success, other - failed
Parameters

e min_power_level: The minimum power level
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o max_power_level: The maximum power level

esp_err_1 esp_bredr_tx_power_get (esp_power level t  *min_power level, esp_power level t

*maz__power_level)
Get BR/EDR TX power If the argument is not NULL, then store the corresponding value.

Return ESP_ OK - success, other - failed
Parameters
e min_power_level: The minimum power level
e max_power_level: The maximum power level
esp_err _t esp_bredr_sco_datapath_set(esp sco data_path t data_ path)
set default SCO data path Should be called after controller is enabled, and before (e¢)SCO link is
established
Return ESP_ OK - success, other - failed
Parameters
e data_path: SCO data path
esp_err_1 esp_bt_controller_init(esp bt controller _config t *cfg)
Initialize BT controller to allocate task and other resource. This function should be called only once,
before any other BT functions are called.
Return ESP_ OK - success, other - failed
Parameters

e cfg: Initial configuration of BT controller. Different from previous version, there’ s a mode
and some connection configuration in “cfg” to configure controller work mode and allocate

the resource which is needed.
esp__err_t esp_bt_controller_deinit (void)
De-initialize BT controller to free resource and delete task.
This function should be called only once, after any other BT functions are called.
Return ESP_ OK - success, other - failed

esp__err_t esp_bt_controller_enable(esp_ bt _mode t mode)
Enable BT controller. Due to a known issue, you cannot call esp_bt_controller enable()
a second time to change the controller mode dynamically. To change controller mode, call

esp_ bt_ controller_disable() and then call esp_bt_ controller_enable() with the new mode.

Return ESP_ OK - success, other - failed
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Parameters
o mode: : the mode(BLE/BT/BTDM) to enable. For compatible of API, retain this argument.

This mode must be equal as the mode in  “cfg” of esp_bt_ controller_ init().

esp__err_t esp_bt_controller_disable(void)
Disable BT controller.

Return ESP_OK - success, other - failed

esp__bt__controller _status 1 esp_bt_controller_get_status(void)
Get BT controller is initialised /de-initialised /enabled /disabled.

Return status value

bool esp_vhci_host_check_send_available (void)
esp_ vhei_ host_ check send_available used for check actively if the host can send packet to controller

or not.
Return true for ready to send, false means cannot send packet
void esp_vhci_host_send_packet (uint8_t *data, uint16_t len)

esp_ vheci__host__send_ packet host send packet to controller

Should not call this function from within a critical section or when the scheduler is suspended.

Parameters
e data: the packet point
e len: the packet length
esp_err_t esp_vhci_host_register_callback(const esp_ vhci host_callback t *callback)
esp_ vhci_ host_register callback register the vhci reference callback struct defined by
vhei host_callback structure.
Return ESP_OK - success, ESP_ FAIL - failed
Parameters
e callback: esp_wvhci host_callback type variable
esp_err_t esp_bt_controller_mem_release(esp bl mode t mode)
esp_ bt_ controller__mem_ release release the controller memory as per the mode

This function releases the BSS, data and other sections of the controller to heap. The total size is

about 70k bytes.
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esp__bt__controller_mem_ release(mode) should be called only before esp_ bt__controller__init() or after

esp__bt__controller_ deinit().

Note that once BT controller memory is released, the process cannot be reversed. It means you cannot

use the bluetooth mode which you have released by this function.

If your firmware will later upgrade the Bluetooth controller mode (BLE -> BT Classic or disabled ->

enabled) then do not call this function.

If the app calls esp_ bt_ controller enable(ESP_BT_MODE_BLE) to use BLE only then it is safe
to call esp_bt_controller _mem_release(ESP_BT_MODE_CLASSIC_BT) at initialization time to

free unused BT Classic memory.

If the mode is ESP_BT MODE BTDM, then it may be wuseful to call API
esp_ bt_mem_release(ESP_BT_MODE_BTDM) instead, which internally calls
esp__bt__controller_mem_ release(ESP_BT_MODE_BTDM) and additionally releases the BSS
and data consumed by the BT/BLE host stack to heap. For more details about usage please refer to

the documentation of esp_ bt__mem_ release() function

Return ESP_OK - success, other - failed
Parameters

e mode: : the mode want to release memory

esp_err _t esp_bt_mem_release(esp bt _mode t mode)

esp bt mem release release controller memory and BSS and data section of the BT/BLE host stack

as per the mode

This function first releases controller memory by internally calling esp_ bt_ controller _mem_ release().
Additionally, if the mode is set to ESP_BT_MODE_BTDM, it also releases the BSS and data con-
sumed by the BT/BLE host stack to heap

Note that once BT memory is released, the process cannot be reversed. It means you cannot use the

bluetooth mode which you have released by this function.

If your firmware will later upgrade the Bluetooth controller mode (BLE -> BT Classic or disabled ->

enabled) then do not call this function.

If you never intend to wuse bluetooth in a current boot-up cycle, you can call
esp__bt_mem_ release(ESP_BT_MODE_BTDM) before  esp_bt_controller init or  after

esp_ bt_ controller_deinit.

For example, if a user only uses bluetooth for setting the WiF1i configuration, and does not use bluetooth
in the rest of the product operation” . In such cases, after receiving the WiFi configuration, you can
disable/deinit bluetooth and release its memory. Below is the sequence of APIs to be called for such

scenarios:
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esp_

esp_bluedroid_disable();
esp_bluedroid_deinit();
esp_bt_controller_disable();
esp_bt_controller_deinit();
esp_bt_mem_release (ESP_BT_MODE_BTDM) ;

Note In case of NimBLE host, to release BSS and data memory to heap, the mode needs to be set to
ESP BT MODE BTDM as controller is dual mode.

Return ESP_OK - success, other - failed
Parameters

e mode: : the mode whose memory is to be released

err_1 esp_bt_sleep_enable (void)

enable bluetooth to enter modem sleep
Note that this function shall not be invoked before esp_bt__controller enable()

There are currently two options for bluetooth modem sleep, one is ORIG mode, and another is EVED
Mode. EVED Mode is intended for BLE only.

For ORIG mode: Bluetooth modem sleep is enabled in controller start up by default if CON-
FIG_BTDM_MODEM_ SLEEP is set and “ORIG mode” is selected. In ORIG modem sleep mode,
bluetooth controller will switch off some components and pause to work every now and then, if there
is no event to process; and wakeup according to the scheduled interval and resume the work. It can

also wakeup earlier upon external request using function “esp_ bt_ controller wakeup_ request” .

Return
e ESP OK : success

o other : failed

esp__err_t esp_bt_sleep_disable(void)

disable bluetooth modem sleep
Note that this function shall not be invoked before esp_bt__controller enable()
If esp_bt_sleep_ disable() is called, bluetooth controller will not be allowed to enter modem sleep;

If ORIG modem sleep mode is in use, if this function is called, bluetooth controller may not immediately
wake up if it is dormant then. In this case, esp_bt_ controller wakeup_request() can be used to

shorten the time for wakeup.

Return

e ESP OK : success
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e other : failed
bool esp_bt_controller_is_sleeping(void)
to check whether bluetooth controller is sleeping at the instant, if modem sleep is enabled
Note that this function shall not be invoked before esp_bt_ controller_enable() This function is sup-
posed to be used ORIG mode of modem sleep
Return true if in modem sleep state, false otherwise
void esp_bt_controller_wakeup_request (void)
request controller to wakeup from sleeping state during sleep mode

Note that this function shall not be invoked before esp_bt_ controller enable() Note that this function
is supposed to be used ORIG mode of modem sleep Note that after this request, bluetooth controller

may again enter sleep as long as the modem sleep is enabled

Profiling shows that it takes several milliseconds to wakeup from modem sleep after this request.
Generally it takes longer if 32kHz XTAL is used than the main XTAL, due to the lower frequency of

the former as the bluetooth low power clock source.

esp_err | esp_ble_scan_dupilcate_list_flush(void)

Manually clear scan duplicate list.
Note that scan duplicate list will be automatically cleared when the maximum amount of device in the
filter is reached the amount of device in the filter can be configured in menuconfig.
Return
e« ESP_OK : success

o other : failed

Structures

struct esp_bt_controller_config_t
Controller config options, depend on config mask. Config mask indicate which functions enabled, this

means some options or parameters of some functions enabled by config mask.

Public Members
uintl6_t controller_task_stack_size
Bluetooth controller task stack size

uint8_t controller_task_prio

Bluetooth controller task priority
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uint8 t hci_uart_no
If use UART1/2 as HCI IO interface, indicate UART number

uint32_t hci_uart_baudrate
If use UART1/2 as HCI IO interface, indicate UART baudrate

uint8_t scan_duplicate_mode

scan duplicate mode

uint8_t scan_duplicate_type

scan duplicate type

uint1l6_t normal_adv_size

Normal adv size for scan duplicate

uintl6_t mesh_adv_size

Mesh adv size for scan duplicate

uint16_t send_adv_reserved_size

Controller minimum memory value

uint32_t controller_debug_flag
Controller debug log flag

uint8_ t mode
Controller mode: BR/EDR, BLE or Dual Mode

uint8 t ble_max_conn

BLE maximum connection numbers

uint8_t bt_max_acl_conn

BR/EDR maximum ACL connection numbers

uint8_t bt_sco_datapath
SCO data path, i.e. HCI or PCM module

uint8_t bt_max_sync_conn

BR/EDR maximum ACL connection numbers. Effective in menuconfig

uint8_t ble_sca

BLE low power crystal accuracy index

uint32_t magic

Magic number

struct esp_vhci_host_callback

esp__vhei_host__callback used for vhei call host function to notify what host need to do

142 Chapter 2. API &%



Read the Docs Template Documentation, &% v4.0

Public Members
void (*notify_host_send_available)(void)
callback used to notify that the host can send packet to controller

int (*notify_host_recv)(uint8_t *data, uint16_t len)
callback used to notify that the controller has a packet to send to the host

Macros

ESP_BT_CONTROLLER_CONFIG_MAGIC_VAL

BT_CONTROLLER_INIT_CONFIG_DEFAULT()

Type Definitions

typedef struct esp vhci host callback esp_vhci_host_callback_t

esp__vhei_host_callback used for vhei call host function to notify what host need to do

Enumerations

enum esp_bt_mode_t

Bluetooth mode for controller enable/disable.
Values:

ESP_BT_MODE_IDLE = 0x00

Bluetooth is not running

ESP_BT_MODE_BLE = 0x01
Run BLE mode

ESP_BT_MODE_CLASSIC_BT = 0x02
Run Classic BT mode

ESP_BT_MODE_BTDM = 0x03

Run dual mode

enum [anonymous]
BLE sleep clock accuracy(SCA), values for ble_sca field in esp_ bt controller config t, currently only
ESP_BLE_SCA_500PPM and ESP_BLE_SCA_ 250PPM are supported.

Values:

ESP_BLE_SCA_500PPM = 0
BLE SCA at 500ppm
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enum

enum

ESP_BLE_SCA_250PPM
BLE SCA at 250ppm

ESP_BLE_SCA_150PPM
BLE SCA at 150ppm

ESP_BLE_SCA_100PPM
BLE SCA at 100ppm

ESP_BLE_SCA_75PPM
BLE SCA at 75ppm

ESP_BLE_SCA_50PPM
BLE SCA at 50ppm

ESP_BLE_SCA_30PPM
BLE SCA at 30ppm

ESP_BLE_SCA_20PPM
BLE SCA at 20ppm

esp_bt_controller_status_t

Bluetooth controller enable/disable/initialised/de-initialised status.
Values:

ESP_BT_CONTROLLER_STATUS_IDLE = 0
ESP_BT_CONTROLLER_STATUS_INITED
ESP_BT_CONTROLLER_STATUS_ENABLED
ESP_BT_CONTROLLER_STATUS_NUM

esp_ble_power_type_t
BLE tx power type ESP_BLE_PWR_TYPE CONN_HDLO0-8:

for each connection, and only

be set after connection completed. when disconnect, the correspond TX power is not effected.
ESP_BLE_PWR_TYPE_ADV : for advertising/scan response. ESP_BLE_PWR_TYPE_SCAN
: for scan. ESP_BLE__ PWR_TYPE_DEFAULT : if each connection’ s TX power is not set, it will
use this default value. if neither in scan mode nor in adv mode, it will use this default value. If none
of power type is set, system will use ESP_ PWR_LVL_ P3 as default for ADV/SCAN/CONNO0-9.

Values:

ESP_BLE_PWR_TYPE_CONN_HDLO = 0

For connection handle 0

ESP_BLE_PWR_TYPE_CONN_HDL1 =1

For connection handle 1

ESP_BLE_PWR_TYPE_CONN_HDL2 = 2

For connection handle 2
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enum

ESP_BLE_PWR_TYPE_CONN_HDL3 = 3

For connection handle 3

ESP_BLE_PWR_TYPE_CONN_HDL4 = 4

For connection handle 4

ESP_BLE_PWR_TYPE_CONN_HDL5 = 5

For connection handle 5

ESP_BLE_PWR_TYPE_CONN_HDL6 = 6

For connection handle 6

ESP_BLE_PWR_TYPE_CONN_HDL7 = 7

For connection handle 7

ESP_BLE_PWR_TYPE_CONN_HDL8 = 8

For connection handle 8

ESP_BLE_PWR_TYPE_ADV = 9

For advertising

ESP_BLE_PWR_TYPE_SCAN = 10

For scan

ESP_BLE_PWR_TYPE_DEFAULT = 11

For default, if not set other, it will use default value

ESP_BLE_PWR_TYPE_NUM = 12
TYPE numbers

esp_power_level_t

Bluetooth TX power level(index), it’ s just a index corresponding to power(dbm).

Values:

ESP_PWR_LVL_N12 =0
Corresponding to -12dbm

ESP_PWR_LVL_N9 = 1
Corresponding to -9dbm

ESP_PWR_LVL_N6 = 2
Corresponding to -6dbm

ESP_PWR_LVL_N3 = 3
Corresponding to -3dbm

ESP_PWR_LVL_NO =4
Corresponding to 0dbm

ESP_PWR_LVL_P3 =15
Corresponding to +3dbm
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ESP_PWR_LVL_P6 = 6
Corresponding to +6dbm

ESP_PWR_LVL_P9 = 7
Corresponding to +9dbm

ESP_PWR_LVL_N14 = ESP PWR_LVL N12
Backward compatibility! Setting to -14dbm will actually result to -12dbm

ESP_PWR_LVL_N11 = ESP_ PWR_LVL_N9
Backward compatibility! Setting to -11dbm will actually result to -9dbm

ESP_PWR_LVL_N8 = ESP_ PWR,_ LVL_ N6
Backward compatibility! Setting to -8dbm will actually result to -6dbm

ESP_PWR_LVL_N5 = ESP_ PWR,_ LVL_N3
Backward compatibility! Setting to -5dbm will actually result to -3dbm

ESP_PWR_LVL_N2 = ESP_ PWR_LVL_NO
Backward compatibility! Setting to -2dbm will actually result to 0dbm

ESP_PWR_LVL_P1 = ESP_ PWR_LVL_ P3
Backward compatibility! Setting to +1dbm will actually result to +3dbm

ESP_PWR_LVL_P4 = ESP_ PWR_LVL_P6
Backward compatibility! Setting to +4dbm will actually result to +6dbm

ESP_PWR_LVL_P7 = ESP_ PWR_LVL_P9
Backward compatibility! Setting to +7dbm will actually result to +9dbm

enum esp_sco_data_path_t

Bluetooth audio data transport path.
Values:

ESP_SCO_DATA_PATH_HCI =0
data over HCI transport

ESP_SCO_DATA_PATH_PCM = 1

data over PCM interface

2.1.2 BT COMMON

BT GENERIC DEFINES

Overview

Instructions
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Application Example

Instructions

API| Reference

Header File

o bt/host/bluedroid/api/include/api/esp bt defs.h

Structures

struct esp_bt_uuid_t
UUID type.

Public Members
uintl6_t len
UUID length, 16bit, 32bit or 128bit

union esp bt wuuid_t:[anonymous| uuid

UUID

Macros

ESP_BLUEDROID_STATUS_CHECK (status)
ESP_BT_OCTET16_LEN
ESP_BT_OCTET8_LEN

ESP_DEFAULT GATT_IF
Default GATT interface id.

ESP_BLE_CONN_INT_MIN
relate to BTM_BLE_CONN_INT MIN in stack/btm_ ble api.h

ESP_BLE_CONN_INT_MAX
relate to BTM_BLE__ CONN_INT_MAX in stack/btm_ble_api.h

ESP_BLE_CONN_LATENCY_MAX
relate to ESP_BLE__CONN_LATENCY_MAX in stack/btm_ ble api.h

ESP_BLE_CONN_SUP_TOUT_MIN
relate to BTM__BLE__CONN_ SUP_TOUT_ MIN in stack/btm_ ble_api.h
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ESP_BLE_CONN_SUP_TOUT_MAX
relate to ESP_BLE__CONN_SUP_TOUT_MAX in stack/btm_ble_api.h

ESP_BLE_CONN_PARAM_UNDEF
ESP_BLE_SCAN_PARAM_UNDEF

ESP_BLE_IS_VALID_PARAM(X, min, max)

Check the param is valid or not.
ESP_UUID_LEN_16
ESP_UUID_LEN_32
ESP_UUID_LEN_128

ESP_BD_ADDR_LEN
Bluetooth address length.

ESP_BLE_ENC_KEY_MASK
Used to exchange the encryption key in the init key & response key.

ESP_BLE_ID_KEY_MASK
Used to exchange the IRK key in the init key & response key.

ESP_BLE_CSR_KEY_MASK
Used to exchange the CSRK key in the init key & response key.

ESP_BLE_LINK_KEY_MASK
Used to exchange the link key(this key just used in the BLE & BR/EDR coexist mode) in the init key
& response key.

ESP_APP_ID_MIN

Minimum of the application id.

ESP_APP_ID_MAX

Maximum of the application id.
ESP_BD_ADDR_STR

ESP_BD_ADDR_HEX (addr)

Type Definitions

typedef uint8 t esp_bt_octet16_t[ESP_BT_OCTET16_LEN]
typedef uint8_t esp_bt_octet8_t[ESP_BT_OCTETS_LEN]
typedef uint8_t esp_link_key[ESP_BT_OCTET16_LEN]

typedef uint8 t esp_bd_addr_t[ESP_BD_ADDR_LEN]

Bluetooth device address.
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typedef uint8_+t esp_ble_key_mask_t

Enumerations

enum

enum

esp_bt_status_t
Status Return Value.

Values:

ESP_BT_STATUS_SUCCESS = 0
ESP_BT_STATUS_FAIL
ESP_BT_STATUS_NOT_READY
ESP_BT_STATUS_NOMEM
ESP_BT_STATUS_BUSY
ESP_BT_STATUS_DONE = 5
ESP_BT_STATUS_UNSUPPORTED
ESP_BT_STATUS_PARM_INVALID
ESP_BT_STATUS_UNHANDLED
ESP_BT_STATUS_AUTH_FAILURE
ESP_BT_STATUS_RMT_DEV_DOWN = 10
ESP_BT_STATUS_AUTH_REJECTED
ESP_BT_STATUS_INVALID_STATIC_RAND_ADDR
ESP_BT_STATUS_PENDING
ESP_BT_STATUS_UNACCEPT_CONN_INTERVAL
ESP_BT_STATUS_PARAM_OUT_OF_RANGE

ESP_BT_STATUS_TIMEQOUT

ESP_BT_STATUS_PEER_LE_DATA_LEN_UNSUPPORTED

ESP_BT_STATUS_CONTROL_LE_DATA_LEN_UNSUPPORTED

ESP_BT_STATUS_ERR_ILLEGAL_PARAMETER_FMT
ESP_BT_STATUS_MEMORY_FULL = 20

ESP_BT_STATUS_EIR_TOO_LARGE

esp_bt_dev_type_t

Bluetooth device type.

Values:
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ESP_BT_DEVICE_TYPE_BREDR = 0x01
ESP_BT_DEVICE_TYPE_BLE = 0x(2
ESP_BT_DEVICE_TYPE_DUMO = 0x03

enum esp_ble_addr_type_t
BLE device address type.

Values:

BLE_ADDR_TYPE_PUBLIC = 0x00
BLE_ADDR_TYPE_RANDOM = 0x01
BLE_ADDR_TYPE_RPA_PUBLIC = 0x02
BLE_ADDR_TYPE_RPA_RANDOM = 0x03

enum esp_ble_wl_addr_type_t
white list address type

Values:
BLE_WL_ADDR_TYPE_PUBLIC = 0x00

BLE_WL_ADDR_TYPE_RANDOM = 0x(1

BT MAIN API

Overview

Instructions

Application Example

Instructions

API| Reference

Header File

e bt/host/bluedroid/api/include/api/esp_ bt_main.h

Functions

esp__bluedroid__status t esp_bluedroid_get_status(void)
Get bluetooth stack status.
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Return Bluetooth stack status

esp__err 1 esp_bluedroid_enable (void)
Enable bluetooth, must after esp_ bluedroid_ init()
Return
¢ ESP OK : Succeed
e Other : Failed
esp_err _t esp_bluedroid_disable(void)
Disable bluetooth, must prior to esp_ bluedroid_ deinit()
Return
e ESP OK : Succeed
e Other : Failed
esp__err_t esp_bluedroid_init (void)
Init and alloc the resource for bluetooth, must be prior to every bluetooth stuff.
Return
¢ ESP OK : Succeed
e Other : Failed
esp_err_t esp_bluedroid_deinit (void)
Deinit and free the resource for bluetooth, must be after every bluetooth stuff.
Return
¢ ESP OK : Succeed

e Other : Failed

Enumerations

enum esp_bluedroid_status_t

Bluetooth stack status type, to indicate whether the bluetooth stack is ready.

Values:

ESP_BLUEDROID_STATUS_UNINITIALIZED = 0

Bluetooth not initialized

ESP_BLUEDROID_STATUS_INITIALIZED
Bluetooth initialized but not enabled
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ESP_BLUEDROID_STATUS_ENABLED
Bluetooth initialized and enabled

BT DEVICE APIs

Overview

Bluetooth device reference APIs.

Instructions

Application Example

Instructions

API| Reference

Header File

o bt/host/bluedroid/api/include/api/esp bt device.h

Functions

const uint8 t *esp_bt_dev_get_address(void)

Get bluetooth device address. Must use after “esp_ bluedroid_enable” .
Return bluetooth device address (six bytes), or NULL if bluetooth stack is not enabled

esp_err_| esp_bt_dev_set_device_name(const char *name)
Set bluetooth device name. This function should be called after esp_bluedroid_enable() completes
successfully. A BR/EDR/LE device type shall have a single Bluetooth device name which shall be
identical irrespective of the physical channel used to perform the name discovery procedure.
Return
¢ ESP OK : Succeed
« ESP_ERR_INVALID_ARG : if name is NULL pointer or empty, or string length out of
limit
o« ESP_ERR_INVALID_STATE : if bluetooth stack is not yet enabled
« ESP FAIL : others

Parameters

152 Chapter 2. API &%


../template.html
../template.html
https://github.com/espressif/esp-idf/blob/v4.0/components/bt/host/bluedroid/api/include/api/esp_bt_device.h

Read the Docs Template Documentation, &% v4.0

e name: : device name to be set

2.1.3 BT LE

GAP API

Overview

Instructions

Application Example

Check bluetooth/bluedroid/ble folder in ESP-IDF examples, which contains the following demos and their

tutorials:

e This is a SMP security client demo and its tutorial. This demo initiates its security parameters and
acts as a GATT client, which can send a security request to the peer device and then complete the

encryption procedure.
— bluetooth/bluedroid /ble/gatt__security_ client
— GATT Security Client Example Walkthrough

e This is a SMP security server demo and its tutorial. This demo initiates its security parameters and acts
as a GATT server, which can send a pair request to the peer device and then complete the encryption

procedure.
— bluetooth/bluedroid/ble/gatt_ security server

— GATT Security Server Example Walkthrough

API| Reference

Header File

e bt/host/bluedroid /api/include/api/esp_gap ble api.h

Functions

esp__err_t esp_ble_gap_register_callback(esp gap_ble cb t callback)

This function is called to occur gap event, such as scan result.

Return

e ESP OK : success
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e other : failed
Parameters
e callback: callback function
esp_err t esp_ble_gap_config_adv_data(esp ble adv data t *adv_data)
This function is called to override the BTA default ADV parameters.
Return
e ESP OK : success
o other : failed
Parameters
e adv_data: Pointer to User defined ADV data structure. This memory space can not be freed

until callback of config adv_ data is received.

esp_err | esp_ble_gap_set_scan_params(esp_ ble_ scan_params_t *scan_params)
This function is called to set scan parameters.
Return
¢ ESP OK : success
e other : failed
Parameters
e scan_params: Pointer to User defined scan_ params data structure. This memory space can

not be freed until callback of set_ scan_ params

esp_err 1 esp_ble_gap_start_scanning (uint32_t duration)
This procedure keep the device scanning the peer device which advertising on the air.
Return
e ESP OK : success
e other : failed
Parameters
e duration: Keeping the scanning time, the unit is second.
esp__err_t esp_ble_gap_stop_scanning(void)
This function call to stop the device scanning the peer device which advertising on the air.

Return

e ESP OK : success
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— other : failed

esp_err_1 esp_ble_gap_start_advertising(esp ble_adv_params_t *adv_params)
This function is called to start advertising.
Return
e ESP OK : success
e other : failed
Parameters
e adv_params: pointer to User defined adv_ params data structure.
esp__err_t esp_ble_gap_stop_advertising(void)
This function is called to stop advertising.
Return
e ESP_OK : success
e other : failed
esp_err 1 esp_ble_gap_update_conn_params(esp_ ble conn_ update_params_t *params)
Update connection parameters, can only be used when connection is up.
Return
¢ ESP OK : success
e other : failed
Parameters
e params: - connection update parameters

esp__err_1 esp_ble_gap_set_pkt_data_len(esp_bd_addr_t remote__device, uintl6 t

tr._data_ length)
This function is to set maximum LE data packet size.

Return
e ESP OK : success

o other : failed

esp__err_t esp_ble_gap_set_rand_addr(esp_ bd_addr_t rand__addr)

This function sets the random address for the application.

Return
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¢ ESP_ OK : success
e other : failed
Parameters
e rand_addr: the random address which should be setting
esp__err 1 esp_ble_gap_clear_rand_addr (void)
This function clears the random address for the application.
Return
e ESP OK : success
o other : failed
esp__err_t esp_ble_gap_config_local_privacy (bool privacy enable)
Enable/disable privacy on the local device.
Return
e ESP OK : success
e other : failed
Parameters
o privacy_enable: - enable/disable privacy on remote device.
esp_err 1 esp_ble_gap_config_local_icon(uintl6_t icon)
set local gap appearance icon
Return
e ESP OK : success
e other : failed
Parameters

e icon: - External appearance value, these values are defined by the Bluetooth SIG, please refer
to https://www.bluetooth.com/specifications/gatt /viewer?attributeXmlFile=org.bluetooth.

characteristic.gap.appearance.xml

esp_err_t esp_ble_gap_update_whitelist(bool add remowve, esp _bd_addr t  remote_ bda,

esp_ble_wl_addr type t wl_addr_type)
Add or remove device from white list.

Return

e ESP OK : success
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e other : failed
Parameters

e add_remove: the value is true if added the ble device to the white list, and false remove to
the white list.

o remote_bda: the remote device address add/remove from the white list.
e wl_addr_type: whitelist address type
esp_err t esp_ble_gap_get_whitelist_size(uint16_t *length)
Get the whitelist size in the controller.
Return
¢ ESP OK : success
e other : failed
Parameters
e length: the white list length.
esp_err | esp_ble_gap_set_prefer_conn_params(esp_ bd_addr t bd__addr, uint16_t
min__conn__int, uintl6_t maz__conn__int,

uintl6_t slave_latency, uintl6_t  supervi-

ston__tout)
This function is called to set the preferred connection parameters when default connection parameter

is not desired before connecting. This API can only be used in the master role.

Return
¢ ESP OK : success
e other : failed
Parameters
e bd_addr: BD address of the peripheral
e min_conn_int: minimum preferred connection interval
e max_conn_int: maximum preferred connection interval
e slave_latency: preferred slave latency
e supervision_tout: preferred supervision timeout

esp_err_ 1 esp_ble_gap_set_device_name (const char *name)

Set device name to the local device.

Return
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¢ ESP_ OK : success
o other : failed
Parameters

e name: - device name.

esp_err | esp_ble_gap_get_local_used_addr(esp_bd_addr t local__used__addr, uint8 _t
*addr_type)
This function is called to get local wused address and adress type. uint8_t

*esp_ bt__dev_get_ address(void) get the public address.

Return - ESP__OK : success
e other : failed
Parameters
e local_used_addr: - current local used ble address (six bytes)
e addr_type: - ble address type
uint8_t *esp_ble_resolve_adv_data(uint8_t *adv data, uint8 t type, uint8 t *length)
This function is called to get ADV data for a specific type.
Return pointer of ADV data
Parameters
e adv_data: - pointer of ADV data which to be resolved
e type: - finding ADV data type
e length: - return the length of ADV data not including type
esp_err_ 1 esp_ble_gap_config_adv_data_raw(uint8_t *rew_ data, uint32_t raw_data_len)
This function is called to set raw advertising data. User need to fill ADV data by self.
Return
¢ ESP OK : success
e other : failed
Parameters
e raw_data: : raw advertising data
e raw_data_len: : raw advertising data length , less than 31 bytes

esp_err_1 esp_ble_gap_config_scan_rsp_data_raw(uint8_t *raw_ data, uint32_t raw_data_len)

This function is called to set raw scan response data. User need to fill scan response data by self.
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Return
e ESP OK : success
o other : failed
Parameters
e raw_data: : raw scan response data
e raw_data_len: : raw scan response data length , less than 31 bytes
esp__err_1 esp_ble_gap_read_rssi(esp_bd_addr_t remote__addr)
This function is called to read the RSSI of remote device. The address of link policy results are returned
in the gap callback function with ESP_ GAP_BLE_READ_RSSI_ COMPLETE_EVT event.
Return
e ESP OK : success
o other : failed
Parameters
e remote_addr: : The remote connection device address.
esp__err_t esp_ble_gap_add_duplicate_scan_exceptional_device(esp_ble duplicate exceptional info type 1t

type, esp__duplicate__info_t

device__info)
This function is called to add a device info into the duplicate scan exceptional list.

Return
e ESP OK : success
o other : failed
Parameters

e type: device info type, it is defined in esp_ble_duplicate_exceptional info_type_t
when type is MESH_ BEACON_TYPE, MESH PROV_SRV_ADV or
MESH_PROXY_SRV__ADV , device_info is invalid.

e device_info: the device information.
esp_err | esp_ble_gap_remove_duplicate_scan_exceptional_device(esp ble duplicate exceptional info_type t

type, esp__duplicate_info t

device__info)
This function is called to remove a device info from the duplicate scan exceptional list.

Return

e ESP OK : success
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e other : failed
Parameters

e type: device info type, it is defined in esp_ble_duplicate exceptional info type t
when type is MESH_BEACON_TYPE, MESH_PROV_SRV_ADV or
MESH_PROXY_SRV__ADV , device_info is invalid.

e device_info: the device information.

esp__err_t esp_ble_gap_clean_duplicate_scan_exceptional_list(esp_ duplicate_scan__exceptional list type t

list__type)
This function is called to clean the duplicate scan exceptional list. This API will delete all device

information in the duplicate scan exceptional list.
Return
e ESP OK : success
e other : failed
Parameters
e list_type: duplicate scan exceptional list type, the value can be one or more of

esp_ duplicate_scan_ exceptional list_ type_t.

esp_err_1 esp_ble_gap_set_security_param(esp_ble_sm_param_t param_type, void *value,

uint8 t len)
Set a GAP security parameter value. Overrides the default value.

Return - ESP_OK : success
e other : failed
Parameters
e param_type: : the type of the param which to be set
e value: : the param value
e len: : the length of the param value
esp_err_t esp_ble_gap_security_rsp(esp bd addr t bd__addr, bool accept)
Grant security request access.
Return - ESP_OK : success
e other : failed
Parameters
e bd_addr: : BD address of the peer

e accept: : accept the security request or not
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esp__err_t esp_ble_set_encryption(esp bd_addr _t bd_addr, esp_ble_sec_act_t sec__act)
Set a gap parameter value. Use this function to change the default GAP parameter values.
Return - ESP_OK : success
e other : failed
Parameters
e bd_addr: : the address of the peer device need to encryption
e sec_act: : This is the security action to indicate what kind of BLE security level is required

for the BLE link if the BLE is supported

esp_err_t esp_ble_passkey_reply(esp bd_addr t bd__addr, bool accept, uint32_t passkey)
Reply the key value to the peer device in the legacy connection stage.
Return - ESP__OK : success
e other : failed
Parameters
e bd_addr: : BD address of the peer
e accept: : passkey entry successful or declined.
o passkey: : passkey value, must be a 6 digit number, can be lead by 0.
esp_err 1 esp_ble_confirm_reply(esp bd_addr t bd_addr, bool accept)
Reply the confirm value to the peer device in the secure connection stage.
Return - ESP_OK : success
e other : failed
Parameters
e bd_addr: : BD address of the peer device
e accept: : numbers to compare are the same or different.
esp__err_t esp_ble_remove_bond_device(esp bd addr_t bd__addr)

Removes a device from the security database list of peer device. It manages unpairing event while

connected.

Return - ESP_ OK : success
o other : failed
Parameters

e bd_addr: : BD address of the peer device
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int esp_ble_get_bond_device_num(void)

Get the device number from the security database list of peer device. It will return the device bonded

number immediately.

Return - >= 0 : bonded devices number.

« ESP FAIL : failed

esp_err 1 esp_ble_get_bond_device_list(int *dev_num, esp_ ble_bond_dev_t *dev_list)

Get the device from the security database list of peer device. It will return the device bonded infor-

mation immediately.

Return - ESP_OK : success
e other : failed

Parameters

e dev_num: Indicate the dev_list array(buffer) size as input. If dev_num is large

enough, it means the actual number as output. Suggest that dev_num value equal to

esp_ble_get_bond_ device_ num().

e dev_list: an array(buffer) of esp_ble_bond_dev_t type. Use for storing the bonded devices

address. The dev_ list should be allocated by who call this API.

esp_err t esp_ble_oob_req_reply(esp bd addr t bd_addr, uint8 t * TK, uint8_t len)

This function is called to provide the OOB data for SMP
ESP_GAP_BLE_OOB_REQ_EVT.
Return - ESP_OK : success
e other : failed
Parameters
e bd_addr: BD address of the peer device.
e TK: TK value, the TK value shall be a 128-bit random number

e len: length of tk, should always be 128-bit

esp_err_1 esp_ble_gap_disconnect(esp_bd_addr_t remote_device)

response  to

This function is to disconnect the physical connection of the peer device gattc may have mul-

tiple virtual GATT server connections when multiple app_id registered.

esp_ ble_ gattc_ close

(esp_gatt_if t gattc_if, uintl6_t conn_id) only close one virtual GATT server connection. if

there exist other virtual GATT server connections, it does not disconnect the physical connec-

tion. esp_ble gap_ disconnect(esp_bd_addr_t remote device) disconnect the physical connection

directly.

162 Chapter 2. API &%



Read the Docs Template Documentation, &% v4.0

Return - ESP_OK : success
e other : failed
Parameters
e remote_device: : BD address of the peer device

esp__err 1 esp_ble_get_current_conn_params (esp_ bd_addr t bd__addr, esp__gap__conn_params_t

*conn__params)
This function is called to read the connection parameters information of the device.

Return - ESP_OK : success
e other : failed
Parameters
e bd_addr: BD address of the peer device.

e conn_params: the connection parameters information

Unions

union esp_ble_key_value_t

#include <esp__gap__ble__api.h> union type of the security key value

Public Members
esp__ble_penc__keys t penc_key
received peer encryption key
esp_ ble pesrk _keys t pesrk_key
received peer device SRK
esp__ble_pid_keys_t pid_key
peer device ID key
esp_ ble_lenc keys t lenc_key
local encryption reproduction keys LTK = = d1(ER,DIV,0)

esp_ble lesrk  keys lcsrk_key
local device CSRK = d1(ER,DIV,1)

union esp_ble_sec_t

#include <esp__gap_ ble__api.h> union associated with ble security

2.1. EF API 163



Read the Docs Template Documentation, & %5 v4.0

Public Members
esp_ ble sec_key notif t key_notif
passkey notification

esp _ble sec _req tble_req
BLE SMP related request

esp__ble_key t ble_key
BLE SMP keys used when pairing

esp__ble_local id_keys tble_id_keys
BLE IR event

esp__ble__auth__cmpl_t auth_cmpl

Authentication complete indication.

union esp_ble_gap_cb_param_t

#include <esp__gap_ ble_api.h> Gap callback parameters union.

Public Members
struct esp ble gap cb_param_ t:ble_adv _data__cmpl evlt param adv_data_cmpl
Event parameter of ESP_ GAP_BLE_ADV_DATA SET_COMPLETE_EVT

struct esp ble _gap cb_param_t::ble _scan_rsp data__cmpl _evt param scan_rsp_data_cmpl
Event parameter of ESP_ GAP_BLE_ SCAN_ RSP DATA SET COMPLETE EVT

struct esp ble gap c¢b_param_t::ble scan param_cmpl evt param scan_param_cmpl

Event parameter of ESP_ GAP_ BLE_ SCAN_PARAM_SET COMPLETE_EVT

struct esp ble gap cb_param_t::ble scan_result evt param scan_rst
Event parameter of ESP_ GAP_BLE_SCAN_RESULT EVT

struct esp ble _gap cb_param_t:ble _adv _data _raw cmpl evlt param adv_data_raw_cmpl
Event parameter of ESP_ GAP_BLE_ADV_DATA RAW_SET_ COMPLETE_EVT

struct esp ble _gap_cb_param_ t:ble_scan_rsp_data_raw cmpl _evt param scan_rsp_data_raw_cmpl

Event parameter of ESP_ GAP_BLE_SCAN_RSP_DATA RAW_SET COMPLETE_EVT

struct esp_ble _gap_cb_param__t::ble_adv_start_cmpl_evt param adv_start_cmpl
Event parameter of ESP. GAP_BLE ADV_START COMPLETE_EVT

struct esp ble gap cb param_t:ble scan start cmpl evt param scan_start_cmpl

Event parameter of ESP_ GAP_BLE_ SCAN_START COMPLETE_EVT

esp__ble_sec_t ble_security

ble gap security union type
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struct esp_ble_gap_cb_param_ t::ble_scan__stop__cmpl_evt param scan_stop_cmpl
Event parameter of ESP. GAP_BLE_SCAN_STOP_COMPLETE_EVT

struct esp ble gap cb_param_ t::ble _adv stop cmpl evt param adv_stop_cmpl

Event parameter of ESP_ GAP_BLE_ADV_STOP_COMPLETE_EVT

struct esp ble gap cb_param _t::ble set rand cmpl evt param set_rand_addr_cmpl
Event parameter of ESP_ GAP_BLE_SET STATIC_RAND ADDR_EVT

struct esp ble gap cb_param_ t::ble update conn_params_evt param update_conn_params

Event parameter of ESP_ GAP_BLE_UPDATE_CONN_PARAMS_EVT

struct esp ble gap cb_param _t::ble pkt data length cmpl evt param pkt_data_lenth_cmpl
Event parameter of ESP__ GAP_BLE_ SET PKT LENGTH COMPLETE EVT

struct esp_ble _gap_cb_param__t::ble_local privacy__cmpl_evt param local_privacy_cmpl
Event parameter of ESP_ GAP_BLE_SET_ LOCAL_PRIVACY_ COMPLETE_EVT

struct esp ble _gap cb_param_ t::ble_remove bond_dev_cmpl _evt param remove_bond_dev_cmpl

Event parameter of ESP_ GAP_BLE_REMOVE_BOND_ DEV_COMPLETE EVT

struct esp ble _gap cb_param_t::ble clear bond dev cmpl _evt param clear_bond_dev_cmpl
Event parameter of ESP_ GAP_BLE_CLEAR_BOND_ DEV_COMPLETE_ EVT

struct esp ble gap cb param_t:ble get bond dev cmpl evt param get_bond_dev_cmpl
Event parameter of ESP_ GAP_BLE_GET_ BOND_DEV_COMPLETE_EVT

struct esp ble gap cb_param_t::ble read rssi _cmpl evt param read_rssi_cmpl
Event parameter of ESP_ GAP_BLE READ RSSI COMPLETE_ EVT

struct esp_ble _gap cb_param_ t::ble_update whitelist _cmpl _evt param update_whitelist_cmpl
Event parameter of ESP_ GAP_BLE_UPDATE_WHITELIST COMPLETE_EVT

struct esp_ble _gap_cb_param_ t::ble_update duplicate exceptional list_cmpl _evt param update_duplicate_exc

Event parameter of ESP_ GAP_BLE UPDATE_ DUPLICATE EXCEPTIONAL_LIST COMPLETE_EVT
struct ble_adv_data_cmpl_evt_param

#include <esp__gap_ble_api.h> ESP_GAP_BLE_ADV_DATA_ SET COMPLETE_EVT.

Public Members

esp bt _status t status

Indicate the set advertising data operation success status

struct ble_adv_data_raw_cmpl_evt_param
#include <esp__gap ble api.h>ESP_GAP_BLE_ADV_DATA RAW_SET COMPLETE_EVT.
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Public Members

esp_ bt _status t status

Indicate the set raw advertising data operation success status

struct ble_adv_start_cmpl_evt_param
#include <esp__gap_ ble_api.h> ESP_GAP_BLE_ADV_START COMPLETE_EVT.

Public Members

esp bt status t status

Indicate advertising start operation success status

struct ble_adv_stop_cmpl_evt_param
#include <esp__gap_ble_api.h> ESP_GAP_BLE_ADV_STOP_COMPLETE_EVT.

Public Members

esp bt status t status

Indicate adv stop operation success status

struct ble_clear_bond_dev_cmpl_evt_param
#include <esp__gap_ble api.h>ESP_GAP_BLE_CLEAR_BOND_DEV_COMPLETE_EVT.

Public Members

esp bt status t status

Indicate the clear bond device operation success status

struct ble_get_bond_dev_cmpl_evt_param
#include <esp__gap_ ble_api.h> ESP_GAP_BLE_GET_ BOND_DEV_COMPLETE_EVT.

Public Members

esp bt status t status

Indicate the get bond device operation success status

uint8_t dev_num

Indicate the get number device in the bond list

esp_ble bond dev t *bond_dev

the pointer to the bond device Structure

struct ble_local_privacy_cmpl_evt_param
#include <esp__gap_ble_api.h>ESP_GAP_BLE_SET LOCAL_PRIVACY_COMPLETE_EVT.
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Public Members

esp_ bt _status t status

Indicate the set local privacy operation success status

struct ble_pkt_data_length_cmpl_evt_param
#include <esp__gap_ble _api.h>ESP_GAP_BLE_SET PKT_ LENGTH_ COMPLETE_EVT.

Public Members
esp bt status t status
Indicate the set pkt data length operation success status

esp_ble pkt data_length params t params

pkt data length value

struct ble_read_rssi_cmpl_evt_param

#include <esp__gap_ble_api.h> ESP__GAP_BLE_ READ_RSSI COMPLETE_ EVT.

Public Members

esp_ bt status t status

Indicate the read adv tx power operation success status

int8 t rssi
The ble remote device rssi value, the range is from -127 to 20, the unit is dbm, if the RSSI
cannot be read, the RSSI metric shall be set to 127.

esp_bd__addr t remote_addr

The remote device address

struct ble_remove_bond_dev_cmpl_evt_param
#include <esp__gap_ble _api.h>ESP_GAP_BLE_REMOVE_BOND_ DEV_COMPLETE_EVT.

Public Members

esp bt status t status

Indicate the remove bond device operation success status

esp_bd__addr t bd_addr

The device address which has been remove from the bond list

struct ble_scan_param_cmpl_evt_param

#include <esp__gap_ble _api.h>ESP_GAP_BLE_SCAN_PARAM_SET COMPLETE_ EVT.
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Public Members

esp_ bt _status t status

Indicate the set scan param operation success status

struct ble_scan_result_evt_param
#include <esp__gap_ble_api.h> ESP_GAP_BLE_SCAN_RESULT_ EVT.

Public Members
esp__gap_ search__evt t search_evt
Search event type

esp__bd__addr_t bda

Bluetooth device address which has been searched

esp__bt_dev_type t dev_type
Device type

esp__ble_addr type t ble_addr_type
Ble device address type

esp__ble_evt_type 1 ble_evt_type

Ble scan result event type

int rssi

Searched device’ s RSSI

uint8 t ble_adv|[ESP_BLE_ADV_DATA_LEN_MAX + ESP_BLE_SCAN_RSP_DATA_LEN_MAX]
Received EIR

int flag
Advertising data flag bit

int num_resps

Scan result number

uint8_t adv_data_len
Adv data length

uint8_t scan_rsp_len

Scan response length

uint32 t num_dis

The number of discard packets

struct ble_scan_rsp_data_cmpl_evt_param
#include <esp__gap_ble_api.h>ESP_GAP_BLE_SCAN_RSP_DATA_SET_COMPLETE_EVT.
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Public Members

esp_ bt _status t status

Indicate the set scan response data operation success status

struct ble_scan_rsp_data_raw_cmpl_evt_param

#include <esp _gap_ble api.h>ESP_GAP_BLE_SCAN_RSP_DATA RAW_SET COMPLETE_EVT.

Public Members

esp bt status t status

Indicate the set raw advertising data operation success status

struct ble_scan_start_cmpl_evt_param
#include <esp__gap_ ble_api.h> ESP_GAP_BLE_SCAN_START COMPLETE_EVT.

Public Members

esp_ bt status t status

Indicate scan start operation success status

struct ble_scan_stop_cmpl_evt_param
#include <esp__gap_ ble_api.h> ESP_GAP_BLE_SCAN_STOP_COMPLETE_EVT.

Public Members

esp bt status t status

Indicate scan stop operation success status
struct ble_set_rand_cmpl_evt_param

#include <esp__gap_ble_api.h> ESP_GAP_BLE_ SET STATIC RAND_ADDR_EVT.

Public Members

esp bt status t status

Indicate set static rand address operation success status

struct ble_update_conn_params_evt_param
#include <esp__gap_ble_api.h> ESP_GAP_BLE_UPDATE_CONN_PARAMS EVT.

Public Members

esp_ bt status t status

Indicate update connection parameters success status
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esp_bd_addr t bda
Bluetooth device address
uint16_t min_int
Min connection interval

uintl6 t max_int

Max connection interval

uintl6_t latency

Slave latency for the connection in number of connection events. Range: 0x0000 to 0x01F3

uintl6 t conn_int

Current connection interval

uintl6 t timeout
Supervision timeout for the LE Link. Range: 0x000A to 0x0C80. Mandatory Range: 0x000A

to 0x0C80 Time = N * 10 msec

struct ble_update_duplicate_exceptional_list_cmpl_evt_param
#include <esp__gap_ble_api.h>ESP_GAP_BLE_UPDATE_DUPLICATE_EXCEPTIONAL_ LIST_COMPL

Public Members

esp_ bt status t status

Indicate update duplicate scan exceptional list operation success status

uint8_ t subcode

Define in esp_ bt_ duplicate_exceptional subcode_ type t

uint16_t length
The length of device info

esp__duplicate _info_t device_info
device information, when subcode is ESP_ BLE _DUPLICATE EXCEPTIONAL_LIST CLEAN,

the value is invalid

struct ble_update_whitelist_cmpl_evt_param
#include <esp__gap__ble_api.h>ESP_GAP_BLE_UPDATE_WHITELIST _COMPLETE_EVT.

Public Members

esp bt status t status

Indicate the add or remove whitelist operation success status

esp__ble_wl_opration_t wl_opration
The value is ESP_ BLE_ WHITELIST ADD if add address to whitelist operation success,
ESP__BLE_WHITELIST REMOVE if remove address from the whitelist operation success
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Structures

struct esp_ble_adv_params_t

Advertising parameters.

Public Members

uintl6_t adv_int_min
Minimum advertising interval for undirected and low duty cycle directed advertising. Range:
0x0020 to 0x4000 Default: N = 0x0800 (1.28 second) Time = N * 0.625 msec Time Range: 20 ms
to 10.24 sec

uintl6 t adv_int_max
Maximum advertising interval for undirected and low duty cycle directed advertising. Range:
0x0020 to 0x4000 Default: N = 0x0800 (1.28 second) Time = N * 0.625 msec Time Range: 20 ms

to 10.24 sec Advertising max interval

esp__ble__adv_type_t adv_type
Advertising type

esp_ ble_addr type t own_addr_type
Owner bluetooth device address type

esp_bd_addr t peer_addr

Peer device bluetooth device address

esp__ble_addr_type t peer_addr_type
Peer device bluetooth device address type, only support public address type and random address
type

esp_ble _adv_channel t channel_map

Advertising channel map

esp__ble_adv_filter t adv_filter_policy
Advertising filter policy

struct esp_ble_adv_data_t

Advertising data content, according to “Supplement to the Bluetooth Core Specification” .

Public Members
bool set_scan_rsp
Set this advertising data as scan response or not

bool include_name

Advertising data include device name or not
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bool include_txpower

Advertising data include TX power

int min_interval
Advertising data show slave preferred connection min interval. The connection interval in the
following manner: connlntervalmin = Conn_ Interval _Min * 1.25 ms Conn_ Interval _Min range:
0x0006 to 0x0C80 Value of OxFFFF indicates no specific minimum. Values not defined above are

reserved for future use.

int max_interval
Advertising data show slave preferred connection max interval. The connection interval in the
following manner: connlntervalmax = Conn_ Interval_Max * 1.25 ms Conn__Interval_Max range:
0x0006 to 0x0C80 Conn__Interval Max shall be equal to or greater than the Conn_ Interval _Min.
Value of OxFFFF indicates no specific maximum. Values not defined above are reserved for future

use.

int appearance

External appearance of device

uint1l6 t manufacturer_len

Manufacturer data length

uint8_t *p_manufacturer_data

Manufacturer data point

uintl6_t service_data_len

Service data length

uint8_t *p_service_data

Service data point

uintl6_t service_uuid_len

Service uuid length

uint8 t *p_service_uuid

Service uuid array point

uint8_t flag
Advertising flag of discovery mode, see BLE_ADV_DATA_FLAG detail

struct esp_ble_scan_params_t

Ble scan parameters.

Public Members

esp__ble__scan__type t scan_type

Scan type
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esp__ble__addr_type_t own_addr_type
Owner address type

esp_ ble scan_ filter t scan_filter_policy

Scan filter policy

uintl6 t scan_interval
Scan interval. This is defined as the time interval from when the Controller started its last LE
scan until it begins the subsequent LE scan. Range: 0x0004 to 0x4000 Default: 0x0010 (10 ms)
Time = N * 0.625 msec Time Range: 2.5 msec to 10.24 seconds

uint1l6 t scan_window
Scan window. The duration of the LE scan. LE_Scan Window shall be less than or equal to
LE_Scan_Interval Range: 0x0004 to 0x4000 Default: 0x0010 (10 ms) Time = N * 0.625 msec
Time Range: 2.5 msec to 10240 msec

esp_ble scan_ duplicate t scan_duplicate
The Scan_ Duplicates parameter controls whether the Link Layer should filter out duplicate ad-
vertising reports (BLE__ SCAN_DUPLICATE_ENABLE) to the Host, or if the Link Layer should

generate advertising reports for each packet received

struct esp_gap_conn_params_t

connection parameters information

Public Members
uintl6_t interval
connection interval

uintl6_t latency

Slave latency for the connection in number of connection events. Range: 0x0000 to 0x01F3

uintl6 t timeout
Supervision timeout for the LE Link. Range: 0x000A to 0x0C80. Mandatory Range: 0x000A to
0x0C80 Time = N * 10 msec Time Range: 100 msec to 32 seconds

struct esp_ble_conn_update_params_t

Connection update parameters.

Public Members
esp__bd__addr t bda
Bluetooth device address

uintl6_t min_int

Min connection interval

2.1. EF API 173



Read the Docs Template Documentation, & %5 v4.0

uintl6 t max_int

Max connection interval

uintl6_t latency

Slave latency for the connection in number of connection events. Range: 0x0000 to 0x01F3

uintl6 t timeout

Supervision timeout for the LE Link. Range: 0x000A to 0x0C80. Mandatory Range: 0x000A to

0x0C80 Time = N * 10 msec Time Range: 100 msec to 32 seconds

struct esp_ble_pkt_data_length_params_t
BLE pkt date length keys.

Public Members
uintl6_t rx_len
pkt rx data length value

uintl6 t tx_len
pkt tx data length value

struct esp_ble_penc_keys_t
BLE encryption keys.

Public Members
esp_ bt _octetl6 t 1tk
The long term key

esp_bt_octet8 t rand

The random number

uintl6_t ediv

The ediv value

uint8 t sec_level

The security level of the security link

uint8_t key_size
The key size(7~16) of the security link

struct esp_ble_pcsrk_keys_t
BLE CSRK keys.

Public Members

uint32_ t counter

The counter
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esp_ bt _octetl6 t csrk
The csrk key

uint8_t sec_level

The security level

struct esp_ble_pid_keys_t
BLE pid keys.

Public Members
esp_ bt _octetl6 t irk
The irk value

esp_ble_addr type t addr_type
The address type

esp _bd__addr t static_addr
The static address

struct esp_ble_lenc_keys_t
BLE Encryption reproduction keys.

Public Members

esp_ bt _octetl6 t 1tk
The long term key

uintl6 t div

The div value

uint8_t key_size

The key size of the security link

uint8_t sec_level

The security level of the security link

struct esp_ble_lcsrk_keys
BLE SRK keys.

Public Members

uint32 t counter

The counter value

uintl6_t div

The div value
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uint8 t sec_level

The security level of the security link

esp bt _octetl6 t csrk
The csrk key value

struct esp_ble_sec_key_notif_t
Structure associated with ESP_ KEY NOTIF EVT.

Public Members
esp_bd_addr t bd_addr
peer address

uint32__t passkey

the numeric value for comparison. If just_ works, do not show this number to Ul

struct esp_ble_sec_req_t

Structure of the security request.

Public Members
esp__bd__addr t bd_addr
peer address

struct esp_ble_bond_key_info_t

struct type of the bond key information value

Public Members
esp_ ble_key mask t key_mask
the key mask to indicate witch key is present

esp_ble penc keys t penc_key

received peer encryption key

esp_ ble_pesrk_keys t pcsrk_key

received peer device SRK

esp_ ble_pid_keys t pid_key
peer device ID key

struct esp_ble_bond_dev_t

struct type of the bond device value
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Public Members
esp__bd_addr t bd_addr
peer address

esp__ble_bond_key info ¢ bond_key

the bond key information

struct esp_ble_key_t

union type of the security key value

Public Members
esp__bd__addr _t bd_addr
peer address

esp_ble key type tkey_type
key type of the security link

esp__ble_key_value t p_key_value
the pointer to the key value

struct esp_ble_local_id_keys_t

structure type of the ble local id keys value

Public Members
esp_ bt _octetl6_t ir
the 16 bits of the ir value

esp_ bt _octetl6 t irk
the 16 bits of the ir key value

esp bt _octetl6 t dhk
the 16 bits of the dh key value

struct esp_ble_auth_cmpl_t

Structure associated with ESP__ AUTH_ CMPL_EVT.

Public Members
esp_bd_addr t bd_addr
BD address peer device.

bool key_present

Valid link key value in key element
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esp__link_key key

Link key associated with peer device.

uint8_t key_type
The type of Link Key

bool success
TRUE of authentication succeeded, FALSE if failed.

uint8_t fail_reason
The HCI reason/error code for when success=FALSE

esp_ble addr type t addr_type

Peer device address type

esp__bt_dev_type t dev_type
Device type

esp_ble auth req t auth_mode

authentication mode

Macros

ESP_BLE_ADV_FLAG_LIMIT_DISC
BLE_ADV_DATA_FLAG data flag bit definition used for advertising data flag

ESP_BLE_ADV_FLAG_GEN_DISC
ESP_BLE_ADV_FLAG_BREDR_NOT_SPT
ESP_BLE_ADV_FLAG_DMT_CONTROLLER_SPT
ESP_BLE_ADV_FLAG_DMT_HOST_SPT
ESP_BLE_ADV_FLAG_NON_LIMIT_DISC
ESP_LE_KEY_NONE

ESP_LE_KEY_PENC

ESP_LE_KEY_PID

ESP_LE_KEY_PCSRK

ESP_LE_KEY_PLK

ESP_LE_KEY_LLK

ESP_LE_KEY_LENC

ESP_LE_KEY_LID

ESP_LE_KEY_LCSRK
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ESP_LE_AUTH_NO_BOND
ESP_LE_AUTH_BOND
ESP_LE_AUTH_REQ_MITM

ESP_LE_AUTH_REQ_BOND_MITM
0101

ESP_LE_AUTH_REQ_SC_ONLY
ESP_LE_AUTH_REQ_SC_BOND
ESP_LE_AUTH_REQ_SC_MITM
ESP_LE_AUTH_REQ_SC_MITM_BOND
ESP_BLE_ONLY_ACCEPT_SPECIFIED_AUTH_DISABLE
ESP_BLE_ONLY_ACCEPT_SPECIFIED_AUTH_ENABLE
ESP_BLE_00B_DISABLE

ESP_BLE_0OB_ENABLE

ESP_IO0_CAP_QUT

ESP_I0_CAP_IO

ESP_IO0_CAP_IN

ESP_IO0_CAP_NONE

ESP_IO0_CAP_KBDISP
ESP_BLE_APPEARANCE_UNKNOWN
ESP_BLE_APPEARANCE_GENERIC_PHONE
ESP_BLE_APPEARANCE_GENERIC_COMPUTER
ESP_BLE_APPEARANCE_GENERIC_WATCH
ESP_BLE_APPEARANCE_SPORTS_WATCH
ESP_BLE_APPEARANCE_GENERIC_CLOCK
ESP_BLE_APPEARANCE_GENERIC_DISPLAY
ESP_BLE_APPEARANCE_GENERIC_REMOTE
ESP_BLE_APPEARANCE_GENERIC_EYEGLASSES
ESP_BLE_APPEARANCE_GENERIC_TAG
ESP_BLE_APPEARANCE_GENERIC_KEYRING

ESP_BLE_APPEARANCE_GENERIC_MEDIA_PLAYER
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ESP_BLE_APPEARANCE_GENERIC_BARCODE_SCANNER
ESP_BLE_APPEARANCE_GENERIC_THERMOMETER
ESP_BLE_APPEARANCE_THERMOMETER_EAR
ESP_BLE_APPEARANCE_GENERIC_HEART_RATE
ESP_BLE_APPEARANCE_HEART_RATE_BELT
ESP_BLE_APPEARANCE_GENERIC_BLOOD_PRESSURE
ESP_BLE_APPEARANCE_BLOOD_PRESSURE_ARM
ESP_BLE_APPEARANCE_BLOOD_PRESSURE_WRIST
ESP_BLE_APPEARANCE_GENERIC_HID
ESP_BLE_APPEARANCE_HID_KEYBOARD
ESP_BLE_APPEARANCE_HID_MOUSE
ESP_BLE_APPEARANCE_HID_JOYSTICK
ESP_BLE_APPEARANCE_HID_GAMEPAD
ESP_BLE_APPEARANCE_HID_DIGITIZER_TABLET
ESP_BLE_APPEARANCE_HID_CARD_READER
ESP_BLE_APPEARANCE_HID_DIGITAL_PEN
ESP_BLE_APPEARANCE_HID_BARCODE_SCANNER
ESP_BLE_APPEARANCE_GENERIC_GLUCOSE
ESP_BLE_APPEARANCE_GENERIC_WALKING
ESP_BLE_APPEARANCE_WALKING_IN_SHOE
ESP_BLE_APPEARANCE_WALKING_ON_SHOE
ESP_BLE_APPEARANCE_WALKING_ON_HIP
ESP_BLE_APPEARANCE_GENERIC_CYCLING
ESP_BLE_APPEARANCE_CYCLING_COMPUTER
ESP_BLE_APPEARANCE_CYCLING_SPEED
ESP_BLE_APPEARANCE_CYCLING_CADENCE
ESP_BLE_APPEARANCE_CYCLING_POWER
ESP_BLE_APPEARANCE_CYCLING_SPEED_CADENCE
ESP_BLE_APPEARANCE_GENERIC_PULSE_OXIMETER

ESP_BLE_APPEARANCE_PULSE_OXIMETER_FINGERTIP

180

Chapter 2. API &%



Read the Docs Template Documentation, &% v4.0

ESP_BLE_APPEARANCE_PULSE_OXIMETER_WRIST
ESP_BLE_APPEARANCE_GENERIC_WEIGHT
ESP_BLE_APPEARANCE_GENERIC_PERSONAL_MOBILITY_DEVICE
ESP_BLE_APPEARANCE_POWERED_WHEELCHAIR
ESP_BLE_APPEARANCE_MOBILITY_SCOOTER
ESP_BLE_APPEARANCE_GENERIC_CONTINUQUS_GLUCOSE_MONITOR
ESP_BLE_APPEARANCE_GENERIC_INSULIN_PUMP
ESP_BLE_APPEARANCE_INSULIN_PUMP_DURABLE_PUMP
ESP_BLE_APPEARANCE_INSULIN_PUMP_PATCH_PUMP
ESP_BLE_APPEARANCE_INSULIN_PEN
ESP_BLE_APPEARANCE_GENERIC_MEDICATION_DELIVERY
ESP_BLE_APPEARANCE_GENERIC_OUTDOOR_SPORTS
ESP_BLE_APPEARANCE_OUTDOOR_SPORTS_LOCATION
ESP_BLE_APPEARANCE_OUTDOOR_SPORTS_LOCATION_AND_NAV
ESP_BLE_APPEARANCE_OUTDOOR_SPORTS_LOCATION_POD
ESP_BLE_APPEARANCE_OUTDOOR_SPORTS_LOCATION_POD_AND_NAV

ESP_GAP_BLE_ADD_WHITELIST_COMPLETE_EVT

This is the old name, just for backwards compatibility.

ESP_BLE_ADV_DATA_LEN_MAX

Advertising data maximum length.

ESP_BLE_SCAN_RSP_DATA_LEN_MAX

Scan response data maximum length.

BLE_BIT(n)

Type Definitions

typedef uint8_t esp_ble_key_type_t

typedef uint8_t esp_ble_auth_req_t

combination of the above bit pattern

typedef uint8_ t esp_ble_io_cap_t

combination of the io capability

typedef uint8 t esp_duplicate_info_t[ESP_BD_ADDR_LEN]
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typedef void (*esp_gap_ble_cb_t)(esp_gap ble cb_event t event, esp ble gap cb_param_t

*param)
GAP callback function type.

Parameters
e event: : Event type

e param: : Point to callback parameter, currently is union type

Enumerations

enum esp_gap_ble_cb_event_t

GAP BLE callback event type.
Values:

ESP_GAP_BLE_ADV_DATA_SET_COMPLETE_EVT = (

When advertising data set complete, the event comes

ESP_GAP_BLE_SCAN_RSP_DATA_SET_COMPLETE_EVT

When scan response data set complete, the event comes

ESP_GAP_BLE_SCAN_PARAM_SET_COMPLETE_EVT

When scan parameters set complete, the event comes

ESP_GAP_BLE_SCAN_RESULT_EVT

When one scan result ready, the event comes each time

ESP_GAP_BLE_ADV_DATA_RAW_SET_COMPLETE_EVT

When raw advertising data set complete, the event comes

ESP_GAP_BLE_SCAN_RSP_DATA_RAW_SET_COMPLETE_EVT

When raw advertising data set complete, the event comes

ESP_GAP_BLE_ADV_START_COMPLETE_EVT

When start advertising complete, the event comes

ESP_GAP_BLE_SCAN_START_COMPLETE_EVT

When start scan complete, the event comes
ESP_GAP_BLE_AUTH_CMPL_EVT
ESP_GAP_BLE_KEY_EVT
ESP_GAP_BLE_SEC_REQ_EVT
ESP_GAP_BLE_PASSKEY_NOTIF_EVT
ESP_GAP_BLE_PASSKEY_REQ_EVT

ESP_GAP_BLE_00B_REQ_EVT
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ESP_GAP_BLE_LOCAL_IR_EVT
ESP_GAP_BLE_LOCAL_ER_EVT
ESP_GAP_BLE_NC_REQ_EVT

ESP_GAP_BLE_ADV_STOP_COMPLETE_EVT

When stop adv complete, the event comes

ESP_GAP_BLE_SCAN_STOP_COMPLETE_EVT

When stop scan complete, the event comes

ESP_GAP_BLE_SET_STATIC_RAND_ADDR_EVT

When set the static rand address complete, the event comes

ESP_GAP_BLE_UPDATE_CONN_PARAMS_EVT

When update connection parameters complete, the event comes

ESP_GAP_BLE_SET_PKT_LENGTH_COMPLETE_EVT
When set pkt length complete, the event comes

ESP_GAP_BLE_SET_LOCAL_PRIVACY_COMPLETE_EVT

When Enable/disable privacy on the local device complete, the event comes

ESP_GAP_BLE_REMOVE_BOND_DEV_COMPLETE_EVT

When remove the bond device complete, the event comes

ESP_GAP_BLE_CLEAR_BOND_DEV_COMPLETE_EVT

When clear the bond device clear complete, the event comes

ESP_GAP_BLE_GET_BOND_DEV_COMPLETE_EVT

When get the bond device list complete, the event comes

ESP_GAP_BLE_READ_RSSI_COMPLETE_EVT

When read the rssi complete, the event comes

ESP_GAP_BLE_UPDATE_WHITELIST_COMPLETE_EVT

When add or remove whitelist complete, the event comes

ESP_GAP_BLE_UPDATE_DUPLICATE_EXCEPTIONAL_LIST_COMPLETE_EVT

When update duplicate exceptional list complete, the event comes
ESP_GAP_BLE_EVT_MAX

enum esp_ble_adv_data_type

The type of advertising data(not adv_ type)
Values:

ESP_BLE_AD_TYPE_FLAG = 0x01
ESP_BLE_AD_TYPE_16SRV_PART = 0x02

ESP_BLE_AD_TYPE_16SRV_CMPL = 0x03
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ESP_BLE_AD_TYPE_32SRV_PART = 0x04
ESP_BLE_AD_TYPE_32SRV_CMPL = 0x05
ESP_BLE_AD_TYPE_128SRV_PART = 0x06
ESP_BLE_AD_TYPE_128SRV_CMPL = 0x07
ESP_BLE_AD_TYPE_NAME_SHORT = 0x08
ESP_BLE_AD_TYPE_NAME_CMPL = 0x09
ESP_BLE_AD_TYPE_TX_PWR = 0x0A
ESP_BLE_AD_TYPE_DEV_CLASS = 0x0D
ESP_BLE_AD_TYPE_SM_TK = 0x10
ESP_BLE_AD_TYPE_SM_00B_FLAG = 0x11
ESP_BLE_AD_TYPE_INT_RANGE = 0x12
ESP_BLE_AD_TYPE_SOL_SRV_UUID = 0x14
ESP_BLE_AD_TYPE_128S0L_SRV_UUID = 0x15
ESP_BLE_AD_TYPE_SERVICE_DATA = 0x16
ESP_BLE_AD_TYPE_PUBLIC_TARGET = 0x17
ESP_BLE_AD_TYPE_RANDOM_TARGET = 0x18
ESP_BLE_AD_TYPE_APPEARANCE = 0x19
ESP_BLE_AD_TYPE_ADV_INT = Ox1A
ESP_BLE_AD_TYPE_LE_DEV_ADDR = (Ox1b
ESP_BLE_AD_TYPE_LE_ROLE = Oxlc
ESP_BLE_AD_TYPE_SPAIR_C256 = Ox1d
ESP_BLE_AD_TYPE_SPAIR_R256 = Oxle
ESP_BLE_AD_TYPE_32SO0L_SRV_UUID = OxI1f
ESP_BLE_AD_TYPE_32SERVICE_DATA = 0x20
ESP_BLE_AD_TYPE_128SERVICE_DATA = 0x21
ESP_BLE_AD_TYPE_LE_SECURE_CONFIRM = 0x22
ESP_BLE_AD_TYPE_LE_SECURE_RANDOM = 0x23
ESP_BLE_AD_TYPE_URI = 0x24
ESP_BLE_AD_TYPE_INDOOR_POSITION = 0x25

ESP_BLE_AD_TYPE_TRANS_DISC_DATA = 0x26
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enum

enum

enum

enum

ESP_BLE_AD_TYPE_LE_SUPPORT_FEATURE = 0x27
ESP_BLE_AD_TYPE_CHAN_MAP_UPDATE = (0x28
ESP_BLE_AD_MANUFACTURER_SPECIFIC_TYPE = OxFF

esp_ble_adv_type_t

Advertising mode.

Values:

ADV_TYPE_IND = 0x00
ADV_TYPE_DIRECT_IND_HIGH = 0x01
ADV_TYPE_SCAN_IND = 0x02
ADV_TYPE_NONCONN_IND = 0x03
ADV_TYPE_DIRECT_IND_LOW = 0x04

esp_ble_adv_channel_t

Advertising channel mask.
Values:

ADV_CHNL_37 = 0x01
ADV_CHNL_38 = 0x02
ADV_CHNL_39 = 0x04
ADV_CHNL_ALL = 0x07

esp_ble_adv_filter_t

Values:

ADV_FILTER_ALLOW_SCAN_ANY_CON_ANY = 0x00

Allow both scan and connection requests from anyone.

ADV_FILTER_ALLOW_SCAN_WLST_CON_ANY

Allow both scan req from White List devices only and connection req from anyone.

ADV_FILTER_ALLOW_SCAN_ANY_CON_WLST

Allow both scan req from anyone and connection req from White List devices only.

ADV_FILTER_ALLOW_SCAN WLST_CON_WLST

Allow scan and connection requests from White List devices only.

esp_ble_sec_act_t

Values:
ESP_BLE_SEC_ENCRYPT = 1

ESP_BLE_SEC_ENCRYPT_NO_MITM
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ESP_BLE_SEC_ENCRYPT_MITM

enum esp_ble_sm_param_t

Values:

ESP_BLE_SM_PASSKEY = 0
ESP_BLE_SM_AUTHEN_REQ_MODE
ESP_BLE_SM_IOCAP_MODE
ESP_BLE_SM_SET_INIT_KEY
ESP_BLE_SM_SET_RSP_KEY
ESP_BLE_SM_MAX_KEY SIZE
ESP_BLE_SM_MIN_KEY_SIZE
ESP_BLE_SM_SET_STATIC_PASSKEY
ESP_BLE_SM_CLEAR_STATIC_PASSKEY
ESP_BLE_SM_ONLY_ACCEPT_SPECIFIED_SEC_AUTH
ESP_BLE_SM_00B_SUPPORT
ESP_BLE_SM_MAX_PARAM

enum esp_ble_scan_type_t

Ble scan type.
Values:

BLE_SCAN_TYPE_PASSIVE = 0x0

Passive scan

BLE_SCAN_TYPE_ACTIVE = Ox1

Active scan

enum esp_ble_scan_filter_t

Ble scan filter type.
Values:

BLE_SCAN_FILTER_ALLOW_ALL = 0x0
Accept all :

1. advertisement packets except directed advertising packets not addressed to this device (de-
fault).

BLE_SCAN_FILTER_ALLOW_ONLY_WLST = Ox1
Accept only :

1. advertisement packets from devices where the advertiser’ s address is in the White list.
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2. Directed advertising packets which are not addressed for this device shall be ignored.

BLE_SCAN_FILTER_ALLOW_UND_RPA_DIR = 0x2
Accept all :

1. undirected advertisement packets, and
2. directed advertising packets where the initiator address is a resolvable private address, and
3. directed advertising packets addressed to this device.

BLE_SCAN_FILTER_ALLOW_WLIST_PRA_DIR = 0x3
Accept all :

1. advertisement packets from devices where the advertiser’ s address is in the White list, and
2. directed advertising packets where the initiator address is a resolvable private address, and
3. directed advertising packets addressed to this device.

enum esp_ble_scan_duplicate_t

Ble scan duplicate type.
Values:

BLE_SCAN_DUPLICATE_DISABLE = 0x0

the Link Layer should generate advertising reports to the host for each packet received

BLE_SCAN_DUPLICATE_ENABLE = (Ox1
the Link Layer should filter out duplicate advertising reports to the Host

BLE_SCAN_DUPLICATE_MAX = 0x2
0x02 — OxFF, Reserved for future use

enum esp_gap_search_evt_t
Sub Event of ESP_ GAP_BLE_ SCAN_ RESULT_EVT.

Values:

ESP_GAP_SEARCH_INQ_RES_EVT = 0

Inquiry result for a peer device.

ESP_GAP_SEARCH_INQ_CMPL_EVT = 1

Inquiry complete.

ESP_GAP_SEARCH_DISC_RES_EVT = 2

Discovery result for a peer device.

ESP_GAP_SEARCH_DISC_BLE_RES_EVT = 3

Discovery result for BLE GATT based service on a peer device.

ESP_GAP_SEARCH_DISC_CMPL_EVT = 4

Discovery complete.
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enum

enum

enum

enum

ESP_GAP_SEARCH_DI_DISC_CMPL_EVT = 5

Discovery complete.

ESP_GAP_SEARCH_SEARCH_CANCEL_CMPL_EVT = 6

Search cancelled

ESP_GAP_SEARCH_INQ_DISCARD_NUM_EVT = 7
The number of pkt discarded by flow control

esp_ble_evt_type_t

Ble scan result event type, to indicate the result is scan response or advertising data or other.

Values:

ESP_BLE_EVT_CONN_ADV = 0x00
Connectable undirected advertising (ADV__IND)

ESP_BLE_EVT_CONN_DIR_ADV = 0x01
Connectable directed advertising (ADV_DIRECT_IND)

ESP_BLE_EVT_DISC_ADV = 0x02
Scannable undirected advertising (ADV_SCAN_IND)

ESP_BLE_EVT_NON_CONN_ADV = 0x03
Non connectable undirected advertising (ADV_NONCONN__IND)

ESP_BLE_EVT_SCAN_RSP = 0x04
Scan Response (SCAN_RSP)

esp_ble_wl_opration_t

Values:

ESP_BLE_WHITELIST_REMOVE = 0X00

remove mac from whitelist

ESP_BLE_WHITELIST_ADD = 0X01
add address to whitelist

esp_bt_duplicate_exceptional_subcode_type_t

Values:

ESP_BLE_DUPLICATE_EXCEPTIONAL_LIST_ADD =0

Add device info into duplicate scan exceptional list

ESP_BLE_DUPLICATE_EXCEPTIONAL_LIST_REMOVE

Remove device info from duplicate scan exceptional list

ESP_BLE_DUPLICATE_EXCEPTIONAL_LIST_CLEAN

Clean duplicate scan exceptional list

esp_ble_duplicate_exceptional_info_type_t

Values:
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ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_INFO_ADV_ADDR = 0
BLE advertising address , device info will be added into
ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_ADDR_ LIST

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_INFO_MESH_LINK_ID
BLE mesh link ID, it is for BLE mesh, device info will be added into
ESP_BLE DUPLICATE SCAN EXCEPTIONAL MESH LINK ID LIST

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL INFO_MESH_ BEACON TYPE
BLE mesh beacon AD type, the format is | Len | 0x2B | Beacon Type | Beacon Data |

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_INFO_MESH_PROV_SRV_ADV
BLE mesh provisioning service uuid, the format is | 0x02 | 0x01 | flags | 0x03 | 0x03 | 0x1827 | -
Ok

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_INFO_MESH_PROXY_SRV_ADV
BLE mesh adv with proxy service uuid, the format is | 0x02 | 0x01 | flags | 0x03 | 0x03 | 0x1828
| o |

enum esp_duplicate_scan_exceptional_list_type_t

Values:

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_ADDR_LIST = BLE_BIT(0)

duplicate scan exceptional addr list

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_MESH_LINK_ID_LIST = BLE_BIT(1)

duplicate scan exceptional mesh link ID list

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_MESH_BEACON_TYPE_LIST = BLE_BIT(2)

duplicate scan exceptional mesh beacon type list

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_MESH_PROV_SRV_ADV_LIST = BLE BIT(3)

duplicate scan exceptional mesh adv with provisioning service uuid

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_MESH_PROXY_SRV_ADV_LIST = BLE_ BIT(4)

duplicate scan exceptional mesh adv with provisioning service uuid

ESP_BLE_DUPLICATE_SCAN_EXCEPTIONAL_ALL_LIST = OxFFFF

duplicate scan exceptional all list

GATT DEFINES

Overview

Instructions
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Application Example

Instructions

API| Reference

Header File

o bt/host/bluedroid/api/include/api/esp gatt defs.h

Unions

union esp_gatt_rsp_t

#include <esp__gatt defs.h> GATT remote read request response type.

Public Members
esp_gatt _walue t attr_value
Gatt attribute structure

uint16_t handle
Gatt attribute handle

Structures

struct esp_gatt_id_t

Gatt id, include uuid and instance id.

Public Members
esp bt wuid t uuid
UUID

uint8 t inst_id

Instance id

struct esp_gatt_srvc_id_t

Gatt service id, include id (uuid and instance id) and primary flag.
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Public Members
esp_gatt_id_tid
Gatt id, include uuid and instance

bool is_primary

This service is primary or not

struct esp_attr_desc_t

Attribute description (used to create database)

Public Members

uintl6_t uuid_length
UUID length

uint8 t *uuid_p
UUID value

uintl6_t perm

Attribute permission

uint16_t max_length

Maximum length of the element

uintl6_t length
Current length of the element

uint8 t *value

Element value array

struct esp_attr_control_t

attribute auto response flag

Public Members

uint8_t auto_rsp
if auto_rsp set to ESP_ GATT_RSP_BY_APP, means the response of Write/Read operation
will by replied by application. if auto_rsp set to ESP_ GATT__ AUTO_ RSP, means the response
of Write/Read operation will be replied by GATT stack automatically.

struct esp_gatts_attr_db_t
attribute type added to the gatt server database
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Public Members
esp__attr _control t attr_control
The attribute control type

esp_attr _desc t att_desc

The attribute type

struct esp_attr_value_t

set the attribute value type

Public Members
uintl6_t attr_max_len
attribute max value length

uintl6_t attr_len

attribute current value length

uint8 t *attr_value

the pointer to attribute value

struct esp_gatts_incl_svc_desc_t

Gatt include service entry element.

Public Members
uint16_t start_hdl
Gatt start handle value of included service

uintl6 t end_hdl

Gatt end handle value of included service

uintl6_t uuid
Gatt attribute value UUID of included service

struct esp_gatts_incl128_svc_desc_t

Gatt include 128 bit service entry element.

Public Members
uintl6 t start_hdl
Gatt start handle value of included 128 bit service

uintl6_t end_hdl
Gatt end handle value of included 128 bit service
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struct esp_gatt_value_t
Gatt attribute value.

Public Members
uint8 t Value[ESP_GATT_MAX_ATTR_LEN]
Gatt attribute value

uintl6_t handle
Gatt attribute handle

uintl6 t offset
Gatt attribute value offset

uintl6_t len
Gatt attribute value length

uint8_t auth_req

Gatt authentication request

struct esp_gatt_conn_params_t

Connection parameters information.

Public Members
uintl6_t interval
connection interval

uintl6_t latency

Slave latency for the connection in number of connection events. Range: 0x0000 to 0x01F3

uintl6_t timeout
Supervision timeout for the LE Link. Range: 0x000A to 0x0C80. Mandatory Range: 0x000A to
0x0C80 Time = N * 10 msec Time Range: 100 msec to 32 seconds

struct esp_gattc_multi_t

read multiple attribute

Public Members
uint8 t num_attr
The number of the attribute

uintl6 t handles[ESP_GATT_MAX_READ_MULTI_HANDLES}
The handles list

struct esp_gattc_db_elem_t

data base attribute element
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Public Members

esp__gatt_db_attr type t type
The attribute type

uintl6 t attribute_handle
The attribute handle, it’ s valid for all of the type

uintl6 t start_handle
The service start handle, it’ s valid only when the type =
ESP_GATT_DB_ PRIMARY_SERVICE or ESP_GATT_DB_SECONDARY_ SERVICE

uint16_t end_handle
The service end handle, it’s valid only when the type = ESP_ GATT_DB_PRIMARY_SERVICE
or ESP. GATT DB SECONDARY SERVICE

esp__gatt_char prop_t properties
The characteristic properties, it’ s valid only when the type =
ESP_GATT_DB_CHARACTERISTIC

esp_ bt _wuuid_t uuid

The attribute uuid, it’ s valid for all of the type

struct esp_gattc_service_elem_t

service element

Public Members
bool is_primary
The service flag, true if the service is primary service, else is secondly service

uintl6_t start_handle

The start handle of the service

uint1l6 t end_handle
The end handle of the service

esp bt wuid tuuid

The uuid of the service

struct esp_gattc_char_elem_t

characteristic element

Public Members

uintl6 t char_handle

The characteristic handle
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esp__gatt__char_prop_t properties

The characteristic properties

esp bt wuid t uuid

The characteristic uuid

struct esp_gattc_descr_elem_t

descriptor element

Public Members
uintl6_t handle
The characteristic descriptor handle

esp bt wuid t uuid

The characteristic descriptor uuid

struct esp_gattc_incl_svc_elem_t

include service element

Public Members
uintl6_t handle
The include service current attribute handle

uintl6_t incl_srvc_s_handle

The start handle of the service which has been included

uintl6_t incl_srvc_e_handle

The end handle of the service which has been included

esp bt wwuid_tuuid

The include service uuid

Macros

ESP_GATT_UUID_IMMEDIATE_ALERT_SVC
All “ESP_GATT_UUID_xxx” is attribute types

ESP_GATT_UUID_LINK_LOSS_SVC
ESP_GATT_UUID_TX_POWER_SVC
ESP_GATT_UUID_CURRENT_TIME_SVC
ESP_GATT_UUID_REF_TIME_UPDATE_SVC

ESP_GATT_UUID_NEXT_DST_CHANGE_SVC
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ESP_GATT_UUID_GLUCOSE_SVC
ESP_GATT_UUID_HEALTH_THERMOM_SVC
ESP_GATT_UUID_DEVICE_INFO_SVC
ESP_GATT_UUID_HEART_RATE_SVC
ESP_GATT_UUID_PHONE_ALERT_STATUS_SVC
ESP_GATT_UUID_BATTERY_SERVICE_SVC
ESP_GATT_UUID_BLOOD_PRESSURE_SVC
ESP_GATT_UUID_ALERT_NTF_SVC
ESP_GATT_UUID_HID_SVC
ESP_GATT_UUID_SCAN_PARAMETERS_SVC
ESP_GATT_UUID_RUNNING_SPEED_CADENCE_SVC
ESP_GATT_UUID_Automation_IO_SVC
ESP_GATT_UUID_CYCLING_SPEED_CADENCE_SVC
ESP_GATT_UUID_CYCLING_POWER_SVC
ESP_GATT_UUID_LOCATION_AND_NAVIGATION_SVC
ESP_GATT_UUID_ENVIRONMENTAL_SENSING_SVC
ESP_GATT_UUID_BODY_COMPOSITION
ESP_GATT_UUID_USER_DATA_SVC
ESP_GATT_UUID_WEIGHT_SCALE_SVC
ESP_GATT_UUID_BOND_MANAGEMENT_SVC
ESP_GATT_UUID_CONT_GLUCOSE_MONITOR_SVC
ESP_GATT_UUID_PRI_SERVICE
ESP_GATT_UUID_SEC_SERVICE
ESP_GATT_UUID_INCLUDE_SERVICE
ESP_GATT_UUID_CHAR_DECLARE
ESP_GATT_UUID_CHAR_EXT_PROP
ESP_GATT_UUID_CHAR_DESCRIPTION
ESP_GATT_UUID_CHAR_CLIENT_CONFIG
ESP_GATT_UUID_CHAR_SRVR_CONFIG

ESP_GATT_UUID_CHAR_PRESENT_FORMAT
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ESP_GATT_UUID_CHAR_AGG_FORMAT
ESP_GATT_UUID_CHAR_VALID_RANGE
ESP_GATT_UUID_EXT_RPT_REF_DESCR
ESP_GATT_UUID_RPT_REF_DESCR
ESP_GATT_UUID_GAP_DEVICE_NAME
ESP_GATT_UUID_GAP_ICON
ESP_GATT_UUID_GAP_PREF_CONN_PARAM
ESP_GATT_UUID_GAP_CENTRAL_ADDR_RESOL
ESP_GATT_UUID_GATT_SRV_CHGD
ESP_GATT_UUID_ALERT_LEVEL
ESP_GATT_UUID_TX_POWER_LEVEL
ESP_GATT_UUID_CURRENT_TIME
ESP_GATT_UUID_LOCAL_TIME_INFO
ESP_GATT_UUID_REF_TIME_INFO
ESP_GATT_UUID_NW_STATUS
ESP_GATT_UUID_NW_TRIGGER
ESP_GATT_UUID_ALERT_STATUS
ESP_GATT_UUID_RINGER_CP
ESP_GATT_UUID_RINGER_SETTING
ESP_GATT_UUID_GM_MEASUREMENT
ESP_GATT_UUID_GM_CONTEXT
ESP_GATT_UUID_GM_CONTROL_POINT
ESP_GATT_UUID_GM_FEATURE
ESP_GATT_UUID_SYSTEM_ID
ESP_GATT_UUID_MODEL_NUMBER_STR
ESP_GATT_UUID_SERIAL_NUMBER_STR
ESP_GATT_UUID_FW_VERSION_STR
ESP_GATT_UUID_HW_VERSION_STR
ESP_GATT_UUID_SW_VERSION_STR

ESP_GATT_UUID_MANU_NAME
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ESP_GATT_UUID_IEEE_DATA
ESP_GATT_UUID_PNP_ID
ESP_GATT_UUID_HID_INFORMATION
ESP_GATT_UUID_HID_REPORT_MAP
ESP_GATT_UUID_HID_CONTROL_POINT
ESP_GATT_UUID_HID_REPORT
ESP_GATT_UUID_HID_PROTO_MODE
ESP_GATT_UUID_HID_BT_KB_INPUT
ESP_GATT_UUID_HID_BT_KB_OUTPUT
ESP_GATT_UUID_HID_BT_MOUSE_INPUT

ESP_GATT_HEART_RATE_MEAS

Heart Rate Measurement.

ESP_GATT_BODY_SENSOR_LOCATION

Body Sensor Location.

ESP_GATT_HEART_RATE_CNTL_POINT
Heart Rate Control Point.

ESP_GATT_UUID_BATTERY_LEVEL
ESP_GATT_UUID_SC_CONTROL_POINT
ESP_GATT_UUID_SENSOR_LOCATION
ESP_GATT_UUID_RSC_MEASUREMENT
ESP_GATT_UUID_RSC_FEATURE
ESP_GATT_UUID_CSC_MEASUREMENT
ESP_GATT_UUID_CSC_FEATURE
ESP_GATT_UUID_SCAN_INT_WINDOW
ESP_GATT_UUID_SCAN_REFRESH

ESP_GATT_ILLEGAL_UUID
GATT INVALID UUID.

ESP_GATT_ILLEGAL_HANDLE
GATT INVALID HANDLE.

ESP_GATT_ATTR_HANDLE_MAX
GATT attribute max handle.

ESP_GATT_MAX_READ_MULTI_HANDLES
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ESP_GATT_PERM_READ

Attribute permissions.
ESP_GATT_PERM_READ_ENCRYPTED
ESP_GATT_PERM_READ_ENC_MITM
ESP_GATT_PERM_WRITE
ESP_GATT_PERM_WRITE_ENCRYPTED
ESP_GATT_PERM_WRITE_ENC_MITM
ESP_GATT_PERM_WRITE_SIGNED
ESP_GATT_PERM_WRITE_SIGNED MITM
ESP_GATT_CHAR_PROP_BIT_BROADCAST
ESP_GATT_CHAR_PROP_BIT_READ
ESP_GATT_CHAR_PROP_BIT WRITE_NR
ESP_GATT_CHAR_PROP_BIT_WRITE
ESP_GATT_CHAR_PROP_BIT_NOTIFY
ESP_GATT_CHAR_PROP_BIT_ INDICATE
ESP_GATT_CHAR_PROP_BIT_AUTH
ESP_GATT_CHAR_PROP_BIT_EXT_PROP

ESP_GATT_MAX_ATTR_LEN

GATT maximum attribute length.

ESP_GATT_RSP_BY_APP
ESP_GATT_AUTO_RSP

ESP_GATT_IF_NONE

If callback report gattc_if/gatts_if as this macro, means this event is not correspond to any app

Type Definitions

typedef uintl6_t esp_gatt_perm_t

typedef uint8_t esp_gatt_char_prop_t

typedef uint8 t esp_gatt_if_t

Gatt interface type, different application on GATT client use different gatt_ if
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Enumerations

enum

enum

esp_gatt_prep_write_type
Attribute write data type from the client.

Values:

ESP_GATT_PREP_WRITE_CANCEL = 0x00

Prepare write cancel

ESP_GATT_PREP_WRITE_EXEC = 0x01

Prepare write execute

esp_gatt_status_t

GATT success code and error codes.
Values:

ESP_GATT_OK = 0x0
ESP_GATT_INVALID_HANDLE = 0x01
ESP_GATT_READ_NOT_PERMIT = 0x02
ESP_GATT_WRITE_NOT_PERMIT = 0x03
ESP_GATT_INVALID_PDU = 0x04
ESP_GATT_INSUF_AUTHENTICATION = 0x05
ESP_GATT_REQ_NOT_SUPPORTED = 0x06
ESP_GATT_INVALID_OFFSET = 0x07
ESP_GATT_INSUF_AUTHORIZATION = 0x08
ESP_GATT_PREPARE_Q_FULL = 0x09
ESP_GATT_NOT_FOUND = 0x0a
ESP_GATT_NOT_LONG = 0xOb
ESP_GATT_INSUF_KEY_SIZE = 0x0c
ESP_GATT_INVALID_ATTR_LEN = 0x0d
ESP_GATT_ERR_UNLIKELY = Ox0Oe
ESP_GATT_INSUF_ENCRYPTION = 0xOf
ESP_GATT_UNSUPPORT_GRP_TYPE = 0x10
ESP_GATT_INSUF_RESOURCE = Ox11
ESP_GATT_NO_RESOURCES = 0x80

ESP_GATT_INTERNAL_ERROR = 0x81

200

Chapter 2. API &%



Read the Docs Template Documentation, &% v4.0

ESP_GATT_WRONG_STATE = 0x82
ESP_GATT_DB_FULL = 0x83
ESP_GATT_BUSY = 0x84
ESP_GATT_ERROR = 0x85
ESP_GATT_CMD_STARTED = 0x86
ESP_GATT_ILLEGAL_PARAMETER = 0x87
ESP_GATT_PENDING = 0x88
ESP_GATT_AUTH_FAIL = 0x89
ESP_GATT_MORE = 0x8a
ESP_GATT_INVALID_CFG = 0x8b
ESP_GATT_SERVICE_STARTED = 0x8c
ESP_GATT_ENCRYPED_MITM = ESP_GATT OK
ESP_GATT_ENCRYPED_NO_MITM = 0x8d
ESP_GATT_NOT_ENCRYPTED = Ox8e
ESP_GATT_CONGESTED = 0x8f
ESP_GATT_DUP_REG = 0x90
ESP_GATT_ALREADY_OPEN = 0x91
ESP_GATT_CANCEL = 0x92
ESP_GATT_STACK_RSP = Oxel
ESP_GATT_APP_RSP = Oxel
ESP_GATT_UNKNOWN_ERROR = Oxef
ESP_GATT_CCC_CFG_ERR = Oxfd
ESP_GATT_PRC_IN_PROGRESS = Oxfe
ESP_GATT_OUT_OF_RANGE = Oxff

enum esp_gatt_conn_reason_t

Gatt Connection reason enum.
Values:

ESP_GATT_CONN_UNKNOWN = 0O

Gatt connection unknown

ESP_GATT_CONN_L2C_FAILURE = 1

General L2cap failure
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ESP_GATT_CONN_TIMEQOUT = 0x08

Connection timeout

ESP_GATT_CONN_TERMINATE_PEER_USER = 0x13

Connection terminate by peer user

ESP_GATT_CONN_TERMINATE_LOCAL_HOST = 0x16

Connection terminated by local host

ESP_GATT_CONN_FAIL_ESTABLISH = Ox3e

Connection fail to establish

ESP_GATT_CONN_LMP_TIMEQUT = 0x22

Connection fail for LMP response tout

ESP_GATT_CONN_CONN_CANCEL = 0x0100

L2CAP connection cancelled

ESP_GATT_CONN_NONE = 0x0101

No connection to cancel

enum esp_gatt_auth_req_t

Gatt authentication request type.

Values:

ESP_GATT_AUTH_REQ_NONE = 0
ESP_GATT_AUTH_REQ_NO_MITM = 1
ESP_GATT_AUTH_REQ MITM = 2
ESP_GATT_AUTH_REQ_SIGNED_NO_MITM = 3
ESP_GATT_AUTH_REQ_SIGNED_MITM = 4

enum esp_service_source_t

Values:
ESP_GATT_SERVICE_FROM_REMOTE_DEVICE = 0
ESP_GATT_SERVICE_FROM_NVS_FLASH = 1
ESP_GATT_SERVICE_FROM_UNKNOWN = 2

enum esp_gatt_write_type_t

Gatt write type.
Values:

ESP_GATT_WRITE_TYPE_NO_RSP = 1

Gatt write attribute need no response
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ESP_GATT_WRITE_TYPE_RSP

Gatt write attribute need remote response

enum esp_gatt_db_attr_type_t
the type of attribute element

Values:

ESP_GATT_DB_PRIMARY_SERVICE

Gattc primary service attribute type in the cache

ESP_GATT_DB_SECONDARY_SERVICE

Gattc secondary service attribute type in the cache

ESP_GATT_DB_CHARACTERISTIC

Gattc characteristic attribute type in the cache

ESP_GATT_DB_DESCRIPTOR

Gattc characteristic descriptor attribute type in the cache

ESP_GATT_DB_INCLUDED_SERVICE

Gattc include service attribute type in the cache

ESP_GATT_DB_ALL
Gattc all the attribute (primary service & secondary service & include service & char & descriptor)

type in the cache

GATT SERVER API

Overview

Instructions

Application Example

Check bluetooth/bluedroid/ble folder in ESP-IDF examples, which contains the following demos and their

tutorials:

e This is a GATT sever demo and its tutorial. This demo creates a GATT service with an attribute
table, which releases the user from adding attributes one by one. This is the recommended method of

adding attributes.
— bluetooth/bluedroid/ble/gatt_server service table
— GATT Server Service Table Example Walkthrough

e This is a GATT server demo and its tutorial. This demo creates a GATT service by adding attributes
one by one as defined by Bluedroid. The recommended method of adding attributes is presented in

example above.
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— bluetooth/bluedroid/ble/gatt_ server
— GATT Server Example Walkthrough

e This is a BLE SPP-Like demo. This demo, which acts as a GATT server, can receive data from UART

and then send the data to the peer device automatically.

— bluetooth/bluedroid /ble/ble_spp_ server

API| Reference

Header File

e bt/host/bluedroid/api/include/api/esp_ gatts api.h

Functions

esp__err_1 esp_ble_gatts_register_callback(esp_galts cb_t callback)
This function is called to register application callbacks with BTA GATTS module.

Return
e ESP OK : success
e other : failed

esp__err 1 esp_ble_gatts_app_register(uintl6_t app_id)

This function is called to register application identifier.

Return
e ESP OK : success
e other : failed
esp_err_t esp_ble_gatts_app_unregister(esp gatt if t gatts if)
unregister with GATT Server.
Return
¢ ESP OK : success
e other : failed
Parameters

o gatts_if: GATT server access interface
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esp__err_1 esp_ble_gatts_create_service(esp_galt if 1 gatts_if, esp__gatt_srvc_id_t

*service_id, uint1l6_t num_ handle)
Create a  service. When  service creation is  done, a  callback event

BTA_GATTS_CREATE_SRVC_EVT is called to report status and service ID to the profile.
The service ID obtained in the callback function needs to be used when adding included service and

characteristics/descriptors into the service.

Return
e ESP OK : success
e other : failed

Parameters
o gatts_if: GATT server access interface
e service_id: service ID.
e num_handle: number of handle requested for this service.

esp__err | esp_ble_gatts_create_attr_tab(const esp__gatts _attr _db_t *gatts__attr__db,

esp_gatt if t gatts if, uint8_t max_nb_attr,

uint8 t srvc_inst id)
Create a service attribute tab.

Return
¢ ESP OK : success
e other : failed
Parameters
e gatts_attr_db: the pointer to the service attr tab
o gatts_if: GATT server access interface
e max_nb_attr: the number of attribute to be added to the service database.
e srvc_inst_id: the instance id of the service

esp_err_t esp_ble_gatts_add_included_service(uintl6_t service__handle, uintl6 t n-

cluded__service _handle)
This function is called to add an included service. This function have to be called between

‘esp_ble_gatts_create_service’ and ‘esp_ble gatts add_char’ . After included service is included,
a callback event BTA_ GATTS_ADD_INCL_SRVC_EVT is reported the included service ID.
Return

e ESP OK : success

o other : failed
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Parameters
e service_handle: service handle to which this included service is to be added.
e included_service_handle: the service ID to be included.
esp__err_1 esp_ble_gatts_add_char(uintl6_t  service handle, esp bt wuwid t  *char wuid,

esp_galt _perm_t perm, esp gatl char prop t property,

esp_attr _wvalue t *char_wval, esp__attr control_t *control)
This function is called to add a characteristic into a service.

Return
e ESP_OK : success
e other : failed

Parameters
e service_handle: service handle to which this included service is to be added.
e char_uuid: : Characteristic UUID.
o perm: : Characteristic value declaration attribute permission.
o property: : Characteristic Properties
e char_val: : Characteristic value
e control: : attribute response control byte

esp_err_t esp_ble_gatts_add_char_descr(uintl6_t service handle, esp bt wuid ¢ *descr uuid,

esp__gatt_perm_t perm, esp__attr_value_t

*char_descr_wal, esp_attr control t *control)
This function is called to add characteristic descriptor. When it’ s done, a callback event

BTA_GATTS _ADD_DESCR_EVT is called to report the status and an ID number for this de-

scriptor.

Return
e ESP OK : success
e other : failed
Parameters
e service_handle: service handle to which this characteristic descriptor is to be added.
e perm: descriptor access permission.
e descr_uuid: descriptor UUID.
e char_descr_val: : Characteristic descriptor value

e control: : attribute response control byte
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esp_err_1 esp_ble_gatts_delete_service(uintl6_t service handle)
This function is called to delete a service. When this is done, a callback event
BTA GATTS_DELETE_EVT is report with the status.
Return
e ESP OK : success
o other : failed
Parameters
e service_handle: service handle to be deleted.
esp_err_t esp_ble_gatts_start_service(uintl6_t service handle)
This function is called to start a service.
Return
e ESP OK : success
e other : failed
Parameters
e service_handle: the service handle to be started.
esp__err_1 esp_ble_gatts_stop_service(uintl6_t service_handle)
This function is called to stop a service.
Return
e ESP OK : success
e other : failed
Parameters
e service_handle: - service to be topped.
esp_err_t esp_ble_gatts_send_indicate(esp gatt if t gatts if, uintl6_t conn_id, uintl6_t

attr_handle, wint16_t value_len, uint8 t *value, bool

need__confirm)
Send indicate or notify to GATT client. Set param need_confirm as false will send notification,

otherwise indication.

Return
¢ ESP OK : success
e other : failed

Parameters
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e gatts_if: GATT server access interface

e conn_id: - connection id to indicate.

e attr_handle: - attribute handle to indicate.

e value_len: - indicate value length.

e value: value to indicate.

e need_confirm: - Whether a confirmation is required. false sends a GATT notification, true

sends a GATT indication.

esp__err | esp_ble_gatts_send_response(esp_gatt if 1 gatts if, uintl6_t conn_id, uint32_t
trans_id, esp_gatt status t status, esp gatt rsp t

*rsp)
This function is called to send a response to a request.

Return
e ESP OK : success
e other : failed
Parameters
e gatts_if: GATT server access interface
e conn_id: - connection identifier.
e trans_id: - transfer id
e status: - response status

e rsp: - response data.

esp__err_t esp_ble_gatts_set_attr_value(uintl6_t attr_handle, uintl6_t length, const uint8_t

*value)
This function is called to set the attribute value by the application.

Return
e ESP OK : success
o other : failed
Parameters
e attr_handle: the attribute handle which to be set
o length: the value length

e value: the pointer to the attribute value
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esp_gatt status ¢ esp_ble_gatts_get_attr_value(uintl6_t attr handle, uint1l6_t *length, const

t**

uint8 value)

Retrieve attribute value.

Return
e ESP GATT OK : success
o other : failed
Parameters
e attr_handle: Attribute handle.
e length: pointer to the attribute value length
o value: Pointer to attribute value payload, the value cannot be modified by user

esp_err 1 esp_ble_gatts_open(esp_galt if t gatts if, esp bd _addr t remote bda, bool

is_direct)
Open a direct open connection or add a background auto connection.

Return
e ESP OK : success
e other : failed
Parameters
e gatts_if: GATT server access interface
e remote_bda: remote device bluetooth device address.
e is_direct: direct connection or background auto connection
esp__err 1 esp_ble_gatts_close(esp gatt if t gatts if, uintl6_t conn_id)
Close a connection a remote device.
Return
e ESP OK : success
e other : failed
Parameters
o gatts_if: GATT server access interface
e conn_id: connection ID to be closed.

esp__err_1 esp_ble_gatts_send_service_change_indication( esp_gatt_if t gatts__if,

esp__bd__addr_t remote__bda)
Send service change indication.
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Return
e ESP OK : success
o other : failed
Parameters
o gatts_if: GATT server access interface

e remote_bda: remote device bluetooth device address. If remote bda is NULL then it will

send service change indication to all the connected devices and if not then to a specific device

Unions

union esp_ble_gatts_cb_param_t

#include <esp__gatts api.h> Gatt server callback parameters union.

Public Members
struct esp ble gatts cb_param_t::gatls req evt param reg
Gatt server callback param of ESP_ GATTS REG_EVT

struct esp ble gatts cb_param _t::gatts read evt param read

Gatt server callback param of ESP_ GATTS READ EVT

struct esp ble gatts cb_param_ t::gatts write _evt param write
Gatt server callback param of ESP_ GATTS WRITE_EVT

struct esp ble gatts cb_param_t::gatts evec write evt param exec_write

Gatt server callback param of ESP_ GATTS EXEC_WRITE_EVT

struct esp ble gatts cb_param_ t::gatts miu_evt param mtu
Gatt server callback param of ESP_ GATTS MTU_ EVT

struct esp ble gatts cb_param_ t::gatts conf evt param conf
Gatt server callback param of ESP_ GATTS_ CONF_EVT (confirm)

struct esp ble gatts cb_param_t::gatts create evt param create

Gatt server callback param of ESP_ GATTS CREATE EVT

struct esp ble gatts cb_param_ t::gatts add_incl _srvc _evt param add_incl_srvc
Gatt server callback param of ESP_GATTS ADD_INCL_SRVC_EVT

struct esp ble gatts cb_param_t::gatts add_char evt param add_char

Gatt server callback param of ESP_ GATTS ADD CHAR_EVT

struct esp ble gatts cb_param_ t::gatts add_char descr evt param add_char_descr
Gatt server callback param of ESP. GATTS ADD CHAR DESCR_EVT
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struct esp ble gatts cb_param_t::gatts delete evt param del
Gatt server callback param of ESP_ GATTS DELETE_EVT

struct esp ble gatts cb_param_ t::gatts start evt param start

Gatt server callback param of ESP__ GATTS_ START EVT

struct esp ble gatts cb_param_t::gatts stop evt param stop
Gatt server callback param of ESP_ GATTS STOP_EVT

struct esp ble gatts cb_param_ t::gatts connect evt param connect

Gatt server callback param of ESP_ GATTS CONNECT_EVT

struct esp ble gatts cb_param t::gatts disconnect evt param disconnect

Gatt server callback param of ESP_ GATTS DISCONNECT EVT

struct esp_ble gatts cb_param_t::gatts open__evt _param open
Gatt server callback param of ESP_ GATTS OPEN_EVT

struct esp ble gatts cb_param_ t::gatts cancel open_evt param cancel_open

Gatt server callback param of ESP_ GATTS CANCEL_OPEN_EVT

struct esp ble gatts cb_param_ t::gatts close evt param close
Gatt server callback param of ESP_ GATTS CLOSE_EVT

struct esp ble gatts cb param_t::gatts congest evt param congest

Gatt server callback param of ESP_ GATTS CONGEST_EVT

struct esp ble gatts cb_param_ t:gatts rsp_evt param rsp
Gatt server callback param of ESP. GATTS RESPONSE EVT

struct esp ble gatts cb_param_ t::gatts add_attr tab evt param add_attr_tab
Gatt server callback param of ESP_ GATTS CREAT_ATTR_TAB_EVT

struct esp ble gatts cb_param _t::gatts set attr wval evt param set_attr_val

Gatt server callback param of ESP_ GATTS SET ATTR_VAL_EVT

struct esp_ble gatts cb_param_t::gatts send_service change _evt param service_change
Gatt server callback param of ESP__ GATTS SEND_SERVICE CHANGE_ EVT

struct gatts_add_attr_tab_evt_param
#include <esp__gatts _api.h> ESP_GATTS_CREAT_ATTR_TAB_EVT.

Public Members
esp__gatt_status t status
Operation status

esp bt _wuuid_t sve_uuid

Service uuid type
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uint8 t svc_inst_id

Service id

uint16_t num_handle
The number of the attribute handle to be added to the gatts database

uint1l6_t *handles
The number to the handles

struct gatts_add_char_descr_evt_param
#include <esp__gatts_api.h> ESP_GATTS_ADD_CHAR_DESCR_EVT.

Public Members

esp__gatt__status t status

Operation status

uintl6_t attr_handle
Descriptor attribute handle

uintl6_t service_handle

Service attribute handle

esp bt wuid_t descr_uuid

Characteristic descriptor uuid

struct gatts_add_char_evt_param
#include <esp__gatts _api.h> ESP_GATTS_ADD_CHAR_EVT.

Public Members

esp__gatt_status 1 status

Operation status

uint16_t attr_handle

Characteristic attribute handle

uintl6 t service_handle
Service attribute handle
esp bt wuid t char_uuid

Characteristic uuid

struct gatts_add_incl_srvc_evt_param
#include <esp__gatts _api.h> ESP_GATTS_ADD_INCL_SRVC_EVT.
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Public Members
esp__gatt _status t status
Operation status

uintl6 t attr_handle

Included service attribute handle

uintl6 t service_handle

Service attribute handle

struct gatts_cancel_open_evt_param
#include <esp__gatts _api.h> ESP__GATTS_CANCEL_OPEN_EVT.

Public Members

esp__gatt status t status

Operation status

struct gatts_close_evt_param
#include <esp__gatts _api.h> ESP__GATTS_ CLOSE_EVT.

Public Members

esp_gatt_status 1 status

Operation status

uintl6_t conn_id

Connection id

struct gatts_conf_evt_param

#include <esp__gatts _api.h> ESP__GATTS_ CONF_EVT.

Public Members

esp__gatt_status _t status

Operation status

uintl6 t conn_id

Connection id

uintl6_t handle
attribute handle

uintl6 t len
The indication or notification value length, len is valid when send notification or indication

failed
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uint8 t *value

The indication or notification value , value is valid when send notification or indication failed

struct gatts_congest_evt_param
#include <esp__gatts _api.h> ESP__GATTS_LISTEN_EVT.

ESP__GATTS_ CONGEST EVT

Public Members
uintl6 t conn_id
Connection id

bool congested

Congested or not

struct gatts_connect_evt_param

#include <esp__gatts _api.h> ESP_GATTS_CONNECT_EVT.

Public Members
uintl6 t conn_id
Connection id

esp_bd__addr t remote_bda

Remote bluetooth device address

esp__gatt__conn__params__1 conn_params

current Connection parameters

struct gatts_create_evt_param
#include <esp__gatts_api.h> ESP_GATTS_UNREG_EVT.

ESP_GATTS CREATE EVT

Public Members
esp__gatt__status t status
Operation status

uintl6_t service_handle

Service attribute handle

esp_gatt srvc id_t service_id

Service id, include service uuid and other information

struct gatts_delete_evt_param
#include <esp__gatts _api.h> ESP_GATTS_DELETE_EVT.
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Public Members
esp__gatt _status t status
Operation status

uintl6 t service_handle

Service attribute handle

struct gatts_disconnect_evt_param

#include <esp__gatts_api.h> ESP_GATTS_DISCONNECT_EVT.

Public Members
uintl6_t conn_id
Connection id

esp bd_addr t remote_bda

Remote bluetooth device address

esp__gatt__conn__reason__t reason

Indicate the reason of disconnection

struct gatts_exec_write_evt_param

#include <esp__gatts _api.h> ESP__GATTS_ EXEC_WRITE EVT.

Public Members
uint16_t conn_id
Connection id

uint32 t trans_id

Transfer id

esp _bd__addr _t bda

The bluetooth device address which been written

uint8_t exec_write_flag

Execute write flag

struct gatts_mtu_evt_param

#include <esp_gatts api.h> ESP_GATTS_ _MTU_EVT.

Public Members

uintl6_t conn_id

Connection id
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uintl6 t mtu
MTU size

struct gatts_open_evt_param

#include <esp__gatts _api.h> ESP_GATTS_OPEN_EVT.

Public Members

esp__gatt__status t status

Operation status

struct gatts_read_evt_param

#include <esp__gatts_api.h> ESP_GATTS_READ_EVT.

Public Members
uintl6 t conn_id
Connection id

uint32_ t trans_id

Transfer id

esp__bd__addr_t bda
The bluetooth device address which been read

uint1l6_t handle
The attribute handle

uintl6 t offset

Offset of the value, if the value is too long

bool is_long

The value is too long or not

bool need_rsp

The read operation need to do response

struct gatts_reg_evt_param
#include <esp__gatts _api.h> ESP__GATTS REG_EVT.

Public Members
esp_gatt_status t status
Operation status

uintl6_t app_id
Application id which input in register API
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struct gatts_rsp_evt_param
#include <esp__gatts _api.h> ESP_GATTS_RESPONSE_EVT.

Public Members
esp__gatt status t status
Operation status

uintl6_t handle

Attribute handle which send response

struct gatts_send_service_change_evt_param
#include <esp__gatts _api.h> ESP__GATTS_SEND_SERVICE CHANGE_ EVT.

Public Members

esp__gatt__status 1 status

Operation status

struct gatts_set_attr_val_evt_param
#include <esp__gatts _api.h> ESP__GATTS_SET ATTR_VAL_EVT.

Public Members
uintl6_t srvc_handle
The service handle

uintl6 t attr_handle
The attribute handle

esp__gatt_status t status

Operation status

struct gatts_start_evt_param
#include <esp__gatts _api.h> ESP_GATTS_START_EVT.

Public Members
esp__gatt_status 1 status
Operation status

uintl6 t service_handle

Service attribute handle

struct gatts_stop_evt_param
#include <esp__gatts _api.h> ESP_GATTS_STOP_EVT.

2.1. EF API 217



Read the Docs Template Documentation, & %5 v4.0

Public Members

esp_gatt_status t status

Operation status

uintl6 t service_handle

Service attribute handle

struct gatts_write_evt_param

#include <esp_ gatts _api.h> ESP__GATTS_ WRITE_ EVT.

Public Members

uintl6_t conn_id

Connection id

uint32 t trans_id
Transfer id

esp _bd__addr t bda

The bluetooth device address which been written

uintl6 t handle
The attribute handle

uintl6_t offset

Offset of the value, if the value is too long

bool need_rsp

The write operation need to do response

bool is_prep

This write operation is prepare write

uintl6_t len
The write attribute value length

uint8 t *value

The write attribute value

Macros

ESP_GATT_PREP_WRITE_CANCEL

Prepare write flag to indicate cancel prepare write

ESP_GATT_PREP_WRITE_EXEC

Prepare write flag to indicate execute prepare write
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Type Definitions

typedef void (*esp_gatts_cb_t)(esp gaits cb_event t event, esp__gatt_if t gatts_if,

esp_ble__gatts _cb__param__t *param)
GATT Server callback function type.

Parameters
e event: : Event type

e gatts_if: : GATT server access interface, normally different gatts_ if correspond to different

profile

e param: : Point to callback parameter, currently is union type

Enumerations

enum esp_gatts_cb_event_t
GATT Server callback function events.

Values:

ESP_GATTS_REG_EVT = 0

When register application id, the event comes

ESP_GATTS_READ_EVT =1

When gatt client request read operation, the event comes

ESP_GATTS_WRITE_EVT = 2

When gatt client request write operation, the event comes

ESP_GATTS_EXEC_WRITE_EVT = 3

When gatt client request execute write, the event comes

ESP_GATTS_MTU_EVT = 4

When set mtu complete, the event comes

ESP_GATTS_CONF_EVT = 5

When receive confirm, the event comes

ESP_GATTS_UNREG_EVT = 6

When unregister application id, the event comes

ESP_GATTS_CREATE_EVT = 7

When create service complete, the event comes

ESP_GATTS_ADD_INCL_SRVC_EVT = 8

When add included service complete, the event comes
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ESP_GATTS_ADD_CHAR_EVT =9

When add characteristic complete, the event comes

ESP_GATTS_ADD_CHAR_DESCR_EVT = 10

When add descriptor complete, the event comes

ESP_GATTS_DELETE_EVT = 11

When delete service complete, the event comes

ESP_GATTS_START_EVT = 12

When start service complete, the event comes

ESP_GATTS_STOP_EVT = 13

When stop service complete, the event comes

ESP_GATTS_CONNECT_EVT = 14

When gatt client connect, the event comes

ESP_GATTS_DISCONNECT_EVT = 15

When gatt client disconnect, the event comes

ESP_GATTS_OPEN_EVT = 16

When connect to peer, the event comes

ESP_GATTS_CANCEL_OPEN_EVT = 17

When disconnect from peer, the event comes

ESP_GATTS_CLOSE_EVT = 18

When gatt server close, the event comes

ESP_GATTS_LISTEN_EVT = 19

When gatt listen to be connected the event comes

ESP_GATTS_CONGEST_EVT = 20

When congest happen, the event comes

ESP_GATTS_RESPONSE_EVT = 21

When gatt send response complete, the event comes

ESP_GATTS_CREAT_ATTR_TAB_EVT = 22

When gatt create table complete, the event comes

ESP_GATTS_SET_ATTR_VAL_EVT = 23

When gatt set attr value complete, the event comes

ESP_GATTS_SEND_SERVICE_CHANGE_EVT = 24

When gatt send service change indication complete, the event comes

GATT CLIENT API
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Overview

Instructions

Application Example

Check bluetooth/bluedroid/ble folder in ESP-IDF examples, which contains the following demos and their

tutorials:

e This is a GATT client demo and its tutorial. This demo can scan for devices, connect to the GATT

server and discover its services.
— bluetooth/bluedroid /ble/gatt_ client
— GATT Client Example Walkthrough

e This is a multiple connection demo and its tutorial. This demo can connect to multiple GATT server

devices and discover their services.
— bluetooth/bluedroid/ble/gattc_multi connect
— GATT Client Multi-connection Example Walkthrough

e This is a BLE SPP-Like demo. This demo, which acts as a GATT client, can receive data from UART

and then send the data to the peer device automatically.

— bluetooth/bluedroid/ble/ble spp_ client

APl Reference

Header File

e bt/host/bluedroid/api/include/api/esp_ gattc_api.h

Functions

esp_err 1 esp_ble_gattc_register_callback(esp gattc cb_t callback)
This function is called to register application callbacks with GATTC module.
Return
« ESP_OK: success
e other: failed
Parameters

e callback: : pointer to the application callback function.
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esp__err_t esp_ble_gattc_app_register (uintl6_t app_id)
This function is called to register application callbacks with GATTC module.
Return
« ESP_ OK: success
e other: failed
Parameters
e app_id: : Application Identify (UUID), for different application
esp_err 1 esp_ble_gattc_app_unregister(esp_gatt if t gattc if)
This function is called to unregister an application from GATTC module.
Return
¢ ESP OK: success
e other: failed
Parameters
o gattc_if: Gatt client access interface.

esp__err_t esp_ble_gattc_open(esp_galt if 1 gatte_if, esp_bd_addr_t remote__bda,

esp_ble__addr _type t remote__addr_type, bool is_direct)
Open a direct connection or add a background auto connection.

Return
¢ ESP_ OK: success
e other: failed
Parameters
e gattc_if: Gatt client access interface.
e remote_bda: remote device bluetooth device address.
e remote_addr_type: remote device bluetooth device the address type.
e is_direct: direct connection or background auto connection
esp__err 1 esp_ble_gattc_close(esp gatt if t gattc if, uintl6_t conn_id)
Close the virtual connection to the GATT server. gattc may have multiple virtual GATT server connec-
tions when multiple app__id registered, this API only close one virtual GATT server connection. if there
exist other virtual GATT server connections, it does not disconnect the physical connection. if you want

to disconnect the physical connection directly, you can use esp_ ble_gap_ disconnect(esp_bd_addr_t

remote_ device).
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Return

e ESP OK: success

o other: failed
Parameters

o gattc_if: Gatt client access interface.

e conn_id: connection ID to be closed.

esp__err_1 esp_ble_gattc_send_mtu_req(esp_gatt if t gattc_if, uintl6_t conn_id)

Configure the MTU size in the GATT channel. This can be done only once per connection. Before
using, use esp_ ble gatt_set_local mtu() to configure the local MTU size.
Return

e ESP OK: success

o other: failed
Parameters

o gattc_if: Gatt client access interface.

e conn_id: connection ID.

esp_err_t esp_ble_gattc_search_service(esp_gatt if t gattc_if, uintl6_t conn__id,

esp__bt_uuid_t *filter__uuid)
This function is called to get service from local cache. This function report service search result by a

callback event, and followed by a service search complete event.
Return

e ESP OK: success

e other: failed
Parameters

o gattc_if: Gatt client access interface.

e conn_id: connection ID.

e filter_uuid: a UUID of the service application is interested in. If Null, discover for all

services.
esp__gatt_status t esp_ble_gattc_get_service(esp gatt if t gattc if, uintl6 t
conn,__id, esp_ bt _uuid_t *sve_uuid,
esp__gattc_service elem_t *result, uintl6 t

*count, uint16_t offset)
Find all the service with the given service uuid in the gattc cache, if the svc_uuid is NULL, find all
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the service. Note: It just get service from local cache, won’ t get from remote devices. If want to get
it from remote device, need to used the esp_ ble_ gattc_search_ service.
Return
« ESP_ OK: success
e other: failed
Parameters
e gattc_if: Gatt client access interface.
e conn_id: connection ID which identify the server.
e svc_uuid: the pointer to the service uuid.
e result: The pointer to the service which has been found in the gattc cache.

e count: input the number of service want to find, it will output the number of service has

been found in the gattc cache with the given service uuid.

o offset: Offset of the service position to get.

esp__gatt_status | esp_ble_gattc_get_all_char(esp gatt if t gattc_if, uintl6_t conn_id,

uintl6_t start _handle, uintl6_t end handle,
esp__gattc__char _elem__t *result, uint16_t *count,

uint16_t offset)
Find all the characteristic with the given service in the gattc cache Note: It just get characteristic from

local cache, won’ t get from remote devices.
Return
e ESP OK: success
e other: failed
Parameters
e gattc_if: Gatt client access interface.
e conn_id: connection ID which identify the server.
e start_handle: the attribute start handle.
e end_handle: the attribute end handle
e result: The pointer to the characteristic in the service.

e count: input the number of characteristic want to find, it will output the number of charac-

teristic has been found in the gattc cache with the given service.

e offset: Offset of the characteristic position to get.
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esp__gatl_status 1 esp_ble_gattc_get_all_descr(esp gatt if t gattc_if, uintl6_t conn_id,

uint16_t char_handle, esp_gattc descr _elem t

*result, uint16_t *count, uint16_t offset)

Find all the descriptor with the given characteristic in the gattc cache Note: It just get descriptor from

local cache, won’ t get from remote devices.

Return

ESP_OK: success

other: failed

Parameters

gattc_if: Gatt client access interface.

conn_id: connection ID which identify the server.
char_handle: the given characteristic handle

result: The pointer to the descriptor in the characteristic.

count: input the number of descriptor want to find, it will output the number of descriptor

has been found in the gattc cache with the given characteristic.

offset: Offset of the descriptor position to get.

esp__gatt_status 1 esp_ble_gattc_get_char_by_uuid(esp gatt if t gattc__if, uintl6 t

conn__id, uintl6_t start handle, uintl6_t
end__handle, esp bt _uuid _t  char_uuid,
esp_gattc_char _elem t *result, uintl6_t

*count)

Find the characteristic with the given characteristic uuid in the gattc cache Note: It just get charac-

teristic from local cache, won’ t get from remote devices.

Return

ESP_ OK: success

other: failed

Parameters

gattc_if: Gatt client access interface.

conn_id: connection ID which identify the server.
start_handle: the attribute start handle
end_handle: the attribute end handle
char_uuid: the characteristic uuid

result: The pointer to the characteristic in the service.
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e count: input the number of characteristic want to find, it will output the number of charac-

teristic has been found in the gattc cache with the given service.

esp__gatt _status t esp_ble_gattc_get_descr_by_uuid(esp_gatt if t gattc__if, uintl6_t

conn,__id, uintl6 t start__handle,

uintl6_t  end_handle, esp_ bt _uuid_t

char_uuid, esp bt wuwid t descr_uuid,

esp__gattc_descr _elem_t *result, uintl6_t

*count)

Find the descriptor with the given characteristic uuid in the gattc cache Note: It just get descriptor

from local cache, won’ t get from remote devices.

Return

ESP_ OK: success

other: failed

Parameters

gattc_if: Gatt client access interface.

conn_id: connection ID which identify the server.

start_handle: the attribute start handle
end_handle: the attribute end handle
char_uuid: the characteristic uuid.

descr_uuid: the descriptor uuid.

result: The pointer to the descriptor in the given characteristic.

count: input the number of descriptor want to find, it will output the number of descriptor

has been found in the gattc cache with the given characteristic.

esp__gatt_status t esp_ble_gattc_get_descr_by_char_handle(esp gatt if t gattc if, uintl6_t

conn__id, uintl6_t char_handle,
esp_ bt _uuid_t descr_uuid,
esp_gattc_descr _elem t  *result,

uint16_t *count)

Find the descriptor with the given characteristic handle in the gattc cache Note: It just get descriptor

from local cache, won’ t get from remote devices.

Return

ESP  OK: success

other: failed

Parameters
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e gattc_if: Gatt client access interface.

e conn_id: connection ID which identify the server.

e char_handle: the characteristic handle.

e descr_uuid: the descriptor uuid.

e result: The pointer to the descriptor in the given characteristic.

e count: input the number of descriptor want to find, it will output the number of descriptor

has been found in the gattc cache with the given characteristic.

esp__gatt_status 1 esp_ble_gattc_get_include_service(esp gatt if t gattc_if, uintl6_t
conn,__id, uintl6_t start__handle,
uintl6_t end_handle, esp bt uuid t
*incl_uwid, esp_gattc_incl_svc__elem_t

*result, uint16_t *count)
Find the include service with the given service handle in the gattc cache Note: It just get include

service from local cache, won’ t get from remote devices.
Return
e ESP OK: success
o other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: connection ID which identify the server.
e start_handle: the attribute start handle
e end_handle: the attribute end handle
e incl_uuid: the include service uuid
e result: The pointer to the include service in the given service.
e count: input the number of include service want to find, it will output the number of include

service has been found in the gattc cache with the given service.

esp__gatl__status 1 esp_ble_gattc_get_attr_count(esp_gatt if t gattc_if, uintl6_t conn_id,
esp_gatt _db_attr type t  type, uintl6_t
start_handle, uintl6_t end_handle, uintl6_t

char_handle, uintl6_t *count)
Find the attribute count with the given service or characteristic in the gattc cache.

Return

e ESP_ OK: success
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e other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: connection ID which identify the server.
e type: the attribute type.

e start_handle: the attribute start handle, if the type is ESP_ GATT_ DB_DESCRIPTOR,

this parameter should be ignore

e end_handle: the attribute end handle, if the type is ESP_ GATT_DB_ DESCRIPTOR, this

parameter should be ignore

e char_handle: the characteristic handle, this parameter valid when the type is
ESP_GATT_DB_DESCRIPTOR. If the type isn’ t ESP_ GATT_DB_DESCRIPTOR, this

parameter should be ignore.
e count: output the number of attribute has been found in the gattc cache with the given

attribute type.

esp__gatt_status t esp_ble_gattc_get_db(esp gatt if t gattc_if, uint16_t conn,__id,
uintl6_t start__handle, uintl6_t end__handle,

esp__gattc_db__elem__t *db, uint16_t *count)
This function is called to get the GATT database. Note: It just get attribute data base from local

cache, won’ t get from remote devices.
Return
¢ ESP OK: success
e other: failed
Parameters
o gattc_if: Gatt client access interface.
e start_handle: the attribute start handle
e end_handle: the attribute end handle
e conn_id: connection ID which identify the server.

e db: output parameter which will contain the GATT database copy. Caller is responsible for

freeing it.

e count: number of elements in database.

esp__err 1 esp_ble_gattc_read_char (esp_ gatt if 1 gattc if, uintl6_t conn_id, uintl6_t handle,

esp__gatt _auth__req t auth__req)
This function is called to read a service’ s characteristics of the given characteristic handle.
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Return
e ESP OK: success
o other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e handle: : characteritic handle to read.

e auth_req: : authenticate request type

esp_err_t esp_ble_gattc_read_multiple(esp gatt if t gattc__if, uintl6_t conn__td,

esp__gattc_multi_t *read__multi, esp__gatl_auth_req 1

auth__req)
This function is called to read multiple characteristic or characteristic descriptors.

Return
« ESP OK: success
e other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e read_multi: : pointer to the read multiple parameter.
e auth_req: : authenticate request type

esp_err_1 esp_ble_gattc_read_char_descr(esp gatt if t gattc_if, uintl6_t conn_id, uint1l6_t

handle, esp__gatl _auth _req t auth__req)
This function is called to read a characteristics descriptor.

Return
e ESP OK: success
o other: failed
Parameters
e gattc_if: Gatt client access interface.

e conn_id: : connection ID.

handle: : descriptor handle to read.

e auth_req: : authenticate request type
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esp__err 1 esp_ble_gattc_write_char(esp gatt if t gattc_if, uintl6_t conn_id, uint16_t handle,
uint16_t value_len, uint8_t *value, esp_gatt__write_type_t

write__type, esp_gatt _auth_req t auth_req)
This function is called to write characteristic value.

Return
¢ ESP OK: success
o other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e handle: : characteristic handle to write.
e value_len: length of the value to be written.
e value: : the value to be written.
e write_type: : the type of attribute write operation.
e auth_req: : authentication request.
esp_err_t esp_ble_gattc_write_char_descr(esp_gatt if t  gattc_if, uintl6_t conn__id,
uintl6_t handle, uintl6_t wvalue len, uint8_t

*value, esp__gatlt _write_type t write__type,

esp_gatt _auth_req t auth__req)
This function is called to write characteristic descriptor value.

Return
e ESP OK: success
o other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID
e handle: : descriptor hadle to write.
e value_len: length of the value to be written.
e value: : the value to be written.
e write_type: : the type of attribute write operation.

e auth_req: : authentication request.
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esp__err 1 esp_ble_gattc_prepare_write(esp galt if t gattc if, uintl6_t conn_id, uint16_t han-
dle, uint16_t offset, uint16_t value len, uint8_t *value,

esp_gatt _auth_req t auth__req)
This function is called to prepare write a characteristic value.

Return
¢ ESP OK: success
o other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e handle: : characteristic handle to prepare write.
e offset: : offset of the write value.
e value_len: length of the value to be written.
o value: : the value to be written.
e auth_req: : authentication request.
esp_err_t esp_ble_gattc_prepare_write_char_descr(esp gatt if t gattc_if, uintl6_t conn_ id,
uintl6_t handle, uintl6_t offset,

uintl6_t  wvalue_len, uint8 t  *walue,

esp__gatt _auth__req t auth__req)
This function is called to prepare write a characteristic descriptor value.

Return
e ESP OK: success
o other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e handle: : characteristic descriptor handle to prepare write.
e offset: : offset of the write value.
e value_len: length of the value to be written.
o value: : the value to be written.

e auth_req: : authentication request.
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esp_err_t esp_ble_gattc_execute_write(esp galt if t gattc_if, uintl6_t conn_id, bool

is__execute)
This function is called to execute write a prepare write sequence.

Return
¢ ESP OK: success
e other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e is_execute: : execute or cancel.

esp__err_t esp_ble_gattc_register_for_notify(esp gatt if t gattc if, esp_bd__addr _t

server__bda, uint16_t handle)
This function is called to register for notification of a service.

Return
e ESP_ OK: registration succeeds
e other: failed
Parameters
o gattc_if: Gatt client access interface.
e server_bda: : target GATT server.
e handle: : GATT characteristic handle.

esp_err 1 esp_ble_gattc_unregister_for_notify(esp gatt if ¢ gattc__if, esp__bd__addr_t

server__bda, uint16_t handle)
This function is called to de-register for notification of a service.

Return
e ESP_OK: unregister succeeds
o other: failed
Parameters
e gattc_if: Gatt client access interface.
e server_bda: : target GATT server.

e handle: : GATT characteristic handle.
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esp__err_1 esp_ble_gattc_cache_refresh(esp_bd_addr _t remote__bda)
Refresh the server cache store in the gattc stack of the remote device. If the device is connected, this
API will restart the discovery of service information of the remote device.
Return
¢ ESP OK: success
e other: failed
Parameters
e remote_bda: remote device BD address.

esp__err_t esp_ble_gattc_cache_assoc(esp gatt if t  gattc if, esp_bd_addr t  src_addr,

esp_bd_addr t assoc__addr, bool is__assoc)
Add or delete the associated address with the source address. Note: The role of this API is mainly

when the client side has stored a server-side database, when it needs to connect another device, but
the device’ s attribute database is the same as the server database stored on the client-side, calling
this API can use the database that the device has stored used as the peer server database to reduce
the attribute database search and discovery process and speed up the connection time. The associated
address mains that device want to used the database has stored in the local cache. The source address
mains that device want to share the database to the associated address device.
Return

¢ ESP OK: success

e other: failed
Parameters

e gattc_if: Gatt client access interface.

e src_addr: the source address which provide the attribute table.

e assoc_addr: the associated device address which went to share the attribute table with the

source address.
e is_assoc: true add the associated device address, false remove the associated device address.
esp__err 1 esp_ble_gattc_cache_get_addr_list(esp gatt if t gattc_if)

Get the address list which has store the attribute table in the gattc cache. There will callback
ESP_GATTC_GET_ADDR,_ LIST_EVT event when get address list complete.
Return

e ESP OK: success

e other: failed

Parameters
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e gattc_if: Gatt client access interface.

esp_err | esp_ble_gattc_cache_clean(esp bd_addr t remote__bda)
Clean the service cache of this device in the gattc stack,.
Return
e ESP OK: success
e other: failed
Parameters

e remote_bda: remote device BD address.

Unions

union esp_ble_gattc_cb_param_t

#include <esp__gattc__api.h> Gatt client callback parameters union.

Public Members
struct esp ble gattc cb_param_ t::galtc reg evt param reg
Gatt client callback param of ESP_ GATTC_REG_EVT

struct esp_ble gatic_cb__param__t::galtc__open__evt param open
Gatt client callback param of ESP. GATTC_OPEN_EVT

struct esp ble gattc _cb_param_ t::gattc_close evt param close

Gatt client callback param of ESP_ GATTC_CLOSE_EVT

struct esp_ble_gatic_cb_param_ t::gattc_cfg _mtu_evt param cfg_mtu
Gatt client callback param of ESP_ GATTC_CFG_MTU_EVT

struct esp ble gattc cb_param_ t::gattc search cmpl evt param search_cmpl

Gatt client callback param of ESP_ GATTC_SEARCH_CMPL_EVT

struct esp ble gattc cb param_t::gatic search res evt param search_res
Gatt client callback param of ESP_ GATTC_SEARCH_RES_EVT

struct esp ble gattc _cb_param_ t::gattc_read_char evt param read
Gatt client callback param of ESP_ GATTC_READ_CHAR_EVT

struct esp ble gattc _cb param_ t::gattc _write evt param write

Gatt client callback param of ESP_ GATTC WRITE DESCR_EVT

struct esp_ble_gattc_cb__param__t::gattc__exec__cmpl _evt _param exec_cmpl
Gatt client callback param of ESP_ GATTC_EXEC_EVT
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struct esp_ble gattc_cb_param_ t:gattc notify evlt param notify
Gatt client callback param of ESP_ GATTC_NOTIFY_EVT

struct esp ble gattc cb_param_ t::gattc srve chg evt param srvc_chg

Gatt client callback param of ESP_ GATTC_ SRVC_CHG_EVT

struct esp_ble_gatic_cb__param__t::galtc__congest__evt param congest
Gatt client callback param of ESP_ GATTC_CONGEST_ EVT

struct esp ble gattc cb_param_t::gattc _reg for notify evt param reg_for_notify
Gatt client callback param of ESP_ GATTC_REG_FOR_NOTIFY_EVT

struct esp_ble_gattc_cb_param__t::gattc_unreq_for notify evt param unreg_for_notify

Gatt client callback param of ESP_ GATTC UNREG_ FOR_NOTIFY_ EVT

struct esp ble gattc _cb param_ t::gattc_connect evt param connect
Gatt client callback param of ESP_ GATTC_CONNECT_EVT

struct esp ble gattc cb param_ t::gattc disconnect evt param disconnect

Gatt client callback param of ESP_ GATTC_ DISCONNECT EVT

struct esp ble gattc _cb_param_ t::gattc_set assoc__addr cmp evt param set_assoc_cmp
Gatt client callback param of ESP_ GATTC_SET_ASSOC_EVT

struct esp ble gattc cb_param_t::gattc get addr list evt param get_addr_list
Gatt client callback param of ESP_ GATTC_ GET_ADDR_LIST EVT

struct esp ble gattc _cb_param_ t::gattc queue full evt param queue_full
Gatt client callback param of ESP. GATTC QUEUE_FULL EVT

struct esp ble gattc_cb_param_ t::gattc dis srve__cmpl _evt param dis_srvc_cmpl
Gatt client callback param of ESP_ GATTC_DIS_SRVC_CMPL_EVT

struct gattc_cfg_mtu_evt_param
#include <esp__gattc _api.h> ESP_GATTC_CFG_MTU_EVT.

Public Members

esp__gatt_status t status

Operation status

uint16_t conn_id

Connection id

uintl6 t mtu
MTU size

struct gattc_close_evt_param
#include <esp__gattc_api.h> ESP_GATTC_CLOSE_EVT.
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Public Members
esp__gatt _status t status
Operation status

uintl6 t conn_id

Connection id

esp_bd__addr _t remote_bda

Remote bluetooth device address

esp__gatt__conn__reason__t reason

The reason of gatt connection close

struct gattc_congest_evt_param
#include <esp__gattc _api.h> ESP_GATTC_CONGEST_ EVT.

Public Members
uint16_t conn_id
Connection id

bool congested

Congested or not

struct gattc_connect_evt_param
#include <esp__gattc__api.h> ESP_GATTC_CONNECT_EVT.

Public Members
uintl6 t conn_id
Connection id

esp_ bd__addr t remote_bda

Remote bluetooth device address

esp__gatt__conn__params_{ conn_params

current connection parameters

struct gattc_dis_srvc_cmpl_evt_param

#include <esp_gattc api.h> ESP_GATTC_DIS SRVC_CMPL_EVT.

Public Members

esp__gatt_status_t status

Operation status
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uintl6 t conn_id

Connection id

struct gattc_disconnect_evt_param
#include <esp__gattc_api.h> ESP__GATTC_DISCONNECT_EVT.

Public Members

esp__gatt__conn__reason__t reason

disconnection reason

uint16_t conn_id

Connection id

esp__bd_addr t remote_bda

Remote bluetooth device address

struct gattc_exec_cmpl_evt_param

#include <esp_gattc _api.h> ESP__GATTC EXEC EVT.

Public Members
esp__gatt _status 1 status
Operation status

uintl6 t conn_id

Connection id

struct gattc_get_addr_list_evt_param
#include <esp__gattc _api.h> ESP_GATTC_GET_ADDR_LIST EVT.

Public Members

esp__gatt_status t status

Operation status

uint8_ t num_addr

The number of address in the gattc cache address list
esp bd addr t *addr_list

The pointer to the address list which has been get from the gattc cache

struct gattc_notify_evt_param
#include <esp__gattc_api.h> ESP__GATTC_NOTIFY_EVT.
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Public Members
uintl6_t conn_id
Connection id

esp_bd_addr t remote_bda

Remote bluetooth device address

uintl6 t handle

The Characteristic or descriptor handle

uint16_t value_len

Notify attribute value

uint8 t *value

Notify attribute value

bool is_notify

True means notify, false means indicate

struct gattc_open_evt_param
#include <esp__gattc _api.h> ESP_GATTC_OPEN_EVT.

Public Members
esp__gatt_status t status
Operation status

uintl6 t conn_id

Connection id

esp_bd_addr _t remote_bda

Remote bluetooth device address

uintl6_t mtu
MTU size

struct gattc_queue_full_evt_param

#include <esp__gattc _api.h> ESP_GATTC_ QUEUE_FULL_EVT.

Public Members
esp__gatt__status 1 status
Operation status

uintl6 t conn_id

Connection id
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bool is_full

The gattc command queue is full or not

struct gattc_read_char_evt_param
#include <esp__gattc__api.h> ESP__GATTC_READ CHAR_EVT,

ESP_GATTC_READ_DESCR_EVT.

Public Members
esp__gatt_status_t status
Operation status

uintl6 t conn_id

Connection id

uintl6_t handle

Characteristic handle

uint8_t *value

Characteristic value

uint16_t value_len

Characteristic value length

struct gattc_reg_evt_param
#include <esp__gattc _api.h> ESP_GATTC_REG_EVT.

Public Members
esp_gatt_status t status
Operation status

uintl6_t app_id
Application id which input in register API

struct gattc_reg_for_notify_evt_param

#include <esp_gattc _api.h> ESP_GATTC_REG_FOR_NOTIFY_EVT.

Public Members

esp__gatt_status _t status

Operation status

uintl6 t handle

The characteristic or descriptor handle
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struct gattc_search_cmpl_evt_param
#include <esp__gattc _api.h> ESP_GATTC_SEARCH_CMPL_EVT.

Public Members

esp__gatt_status t status

Operation status

uint16_t conn_id

Connection id

esp__service__source__t searched_service_source

The source of the service information

struct gattc_search_res_evt_param
#include <esp__gattc_api.h> ESP__GATTC_SEARCH_RES_EVT.

Public Members

uintl6 t conn_id

Connection id

uintl6_t start_handle

Service start handle

uintl6 t end_handle

Service end handle

esp_gatt id_t srve_id

Service id, include service uuid and other information

bool is_primary

True if this is the primary service

struct gattc_set_assoc_addr_cmp_evt_param
#include <esp__gattc _api.h> ESP_GATTC_SET ASSOC_EVT.

Public Members

esp__gatt__status t status

Operation status

struct gattc_srvc_chg_evt_param
#include <esp__gattc _api.h> ESP_GATTC_SRVC_CHG_EVT.
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Public Members

esp__bd_addr t remote_bda

Remote bluetooth device address

struct gattc_unreg_for_notify_evt_param
#include <esp__gattc _api.h> ESP_GATTC_UNREG_FOR_NOTIFY_EVT.

Public Members

esp_gatt_status t status

Operation status
uintl6 t handle

The characteristic or descriptor handle

struct gattc_write_evt_param

#include <esp__gattc__api.h> ESP__GATTC_ WRITE CHAR_EVT,
ESP_GATTC_PREP_WRITE_ EVT, ESP_GATTC_WRITE_DESCR_EVT.

Public Members

esp__gatt_status t status

Operation status

uintl6 t conn_id

Connection id

uintl6_t handle

The Characteristic or descriptor handle

uintl6_t offset

The prepare write offset, this value is valid only when prepare write

Type Definitions

typedef void (*esp_gattc_cb_t)(esp_ galtc cb_event t event, esp_gatt_if t gatte_if,

esp__ble_gattc _cb__param__t *param)
GATT Client callback function type.
Parameters
e event: : Event type

e gatts_if: : GATT client access interface, normally different gattc_if correspond to different

profile
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o param: : Point to callback parameter, currently is union type

Enumerations

enum esp_gattc_cb_event_t
GATT Client callback function events.

Values:

ESP_GATTC_REG_EVT = 0
When GATT client is registered, the event comes

ESP_GATTC_UNREG_EVT = 1

When GATT client is unregistered, the event comes

ESP_GATTC_OPEN_EVT = 2

When GATT virtual connection is set up, the event comes

ESP_GATTC_READ_CHAR_EVT = 3

When GATT characteristic is read, the event comes

ESP_GATTC_WRITE_CHAR_EVT = 4

When GATT characteristic write operation completes, the event comes

ESP_GATTC_CLOSE_EVT = 5

When GATT virtual connection is closed, the event comes

ESP_GATTC_SEARCH_CMPL_EVT = 6

When GATT service discovery is completed, the event comes

ESP_GATTC_SEARCH_RES_EVT =7

When GATT service discovery result is got, the event comes

ESP_GATTC_READ_DESCR_EVT = 8

When GATT characteristic descriptor read completes, the event comes

ESP_GATTC_WRITE_DESCR_EVT = 9

When GATT characteristic descriptor write completes, the event comes

ESP_GATTC_NOTIFY_EVT = 10

When GATT notification or indication arrives, the event comes

ESP_GATTC_PREP_WRITE_EVT = 11

When GATT prepare-write operation completes, the event comes

ESP_GATTC_EXEC_EVT = 12

When write execution completes, the event comes

ESP_GATTC_ACL_EVT = 13

When ACL connection is up, the event comes
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ESP_GATTC_CANCEL_OPEN_EVT = 14

When GATT client ongoing connection is cancelled, the event comes

ESP_GATTC_SRVC_CHG_EVT = 15

When “service changed” occurs, the event comes

ESP_GATTC_ENC_CMPL_CB_EVT = 17

When encryption procedure completes, the event comes

ESP_GATTC_CFG_MTU_EVT = 18

When configuration of MTU completes, the event comes

ESP_GATTC_ADV_DATA_EVT = 19

When advertising of data, the event comes

ESP_GATTC_MULT_ADV_ENB_EVT = 20

When multi-advertising is enabled, the event comes

ESP_GATTC_MULT_ADV_UPD_EVT = 21

When multi-advertising parameters are updated, the event comes

ESP_GATTC_MULT_ADV_DATA_EVT = 22

When multi-advertising data arrives, the event comes

ESP_GATTC_MULT_ADV_DIS_EVT = 23

When multi-advertising is disabled, the event comes

ESP_GATTC_CONGEST_EVT = 24

When GATT connection congestion comes, the event comes

ESP_GATTC_BTH_SCAN_ENB_EVT = 25

When batch scan is enabled, the event comes

ESP_GATTC_BTH_SCAN_CFG_EVT = 26

When batch scan storage is configured, the event comes

ESP_GATTC_BTH_SCAN_RD_EVT = 27

When Batch scan read event is reported, the event comes

ESP_GATTC_BTH_SCAN_THR_EVT = 28

When Batch scan threshold is set, the event comes

ESP_GATTC_BTH_SCAN_PARAM_EVT = 29

When Batch scan parameters are set, the event comes

ESP_GATTC_BTH_SCAN_DIS_EVT = 30

When Batch scan is disabled, the event comes

ESP_GATTC_SCAN_FLT_CFG_EVT = 31

When Scan filter configuration completes, the event comes
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ESP_GATTC_SCAN_FLT_PARAM_EVT = 32

When Scan filter parameters are set, the event comes

ESP_GATTC_SCAN_FLT_STATUS_EVT = 33

When Scan filter status is reported, the event comes

ESP_GATTC_ADV_VSC_EVT = 34

When advertising vendor spec content event is reported, the event comes

ESP_GATTC_REG_FOR_NOTIFY_EVT = 38

When register for notification of a service completes, the event comes

ESP_GATTC_UNREG_FOR_NOTIFY_EVT = 39

When unregister for notification of a service completes, the event comes

ESP_GATTC_CONNECT_EVT = 40

When the ble physical connection is set up, the event comes

ESP_GATTC_DISCONNECT_EVT = 41

When the ble physical connection disconnected, the event comes

ESP_GATTC_READ_MULTIPLE_EVT = 42

When the ble characteristic or descriptor multiple complete, the event comes

ESP_GATTC_QUEUE_FULL_EVT = 43

When the gattc command queue full, the event comes

ESP_GATTC_SET_ASSOC_EVT = 44

When the ble gattc set the associated address complete, the event comes

ESP_GATTC_GET_ADDR_LIST_EVT = 45

When the ble get gattc address list in cache finish, the event comes

ESP_GATTC_DIS_SRVC_CMPL_EVT = 46

When the ble discover service complete, the event comes

BLUFI API

Overview

BLUFT is a profile based GATT to config ESP32 WIFT to connect/disconnect AP or setup a softap and etc.

Use should concern these things:
1. The event sent from profile. Then you need to do something as the event indicate.

2. Security reference. You can write your own Security functions such as symmetrical encryp-
tion/decryption and checksum functions. Even you can define the “Key Exchange/Negotiation”

procedure.
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Application Example

Check bluetooth/bluedroid/ble folder in ESP-IDF examples, which contains the following application:

o This is the BLUFI demo. This demo can set ESP32’ s wifi to softap/station/softap&station mode and

config wifi connections - bluetooth/bluedroid/ble/blufi

API Reference

Header File

e bt/host/bluedroid /api/include/api/esp_ blufi api.h

Functions

esp_err_t esp_blufi_register_callbacks(esp_ blufi callbacks t *callbacks)

This function is called to receive blufi callback event.

Return ESP_ OK - success, other - failed
Parameters
e callbacks: callback functions

esp_err | esp_blufi_profile_init (void)

This function is called to initialize blufi_profile.
Return ESP_OK - success, other - failed

esp_err_t esp_blufi_profile_deinit (void)

This function is called to de-initialize blufi profile.
Return ESP_ OK - success, other - failed

esp_err 1 esp_blufi_send_