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CHAPTER 1

FRIEENI]

[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,

MR X2 ESP-IDF FUE A v4.0.2 B3RS, i HARRAR SR ESP-IDEF ik i > 5%

1.1 #k

ESP32 SoC it i X FF A FUfE:
+ 2.4 GHz Wi-Fi
o W 4.2
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/v4.0.2/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

fiift:
. ¥ ESP32 JF&#
. USB %2k (A # Micro-B)
« PC (Windows, Linux 5{ 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
THEER A

o L CifiEgmte (LR 1 SORSwEES, Bl Eclipse

ESP-IDF make [ Eclipse

Toolchain

Application

U]

UPLOAD

ELEE LT LT TR ET T

Kl 1. ESP32 MR IT A
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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

LTLELLCLEL T

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 #1 CLK Fl-F ESP32 itk -5 SPI flash [8]pg P R, £H 0 HALES
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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 ¢
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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

I, WWRIERIE T R e oy B BT, R WA EIT RIS, IR R G H ek 2 ERIT
KL

FARM|RT

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

27.9 mm

v
-
(=]
I
o
A
<
%
3
-
1
-
¥ 3

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 BEANG

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

EN ERNE

Boot TR, T Boot #IF£F:, FEHE—TF EN & (ME AT Boot ) #EA “HE

HRE B, @ O N R E .

Micro USB | USB #21. W JfER R A, 8088 PC Al ESP32-WROOM-32 41 i {5 4
iAW M.

I/0 M AR A 2 SR A4 B BV 5 T i B Z A HEET . H P AT AT ESP32 414w, SCB
PWM. ADC. DAC. I2C. 12S. SPI ZZFIfE.

B R 1

TFABT DA F = Fhfih s )y E RS
« Micro USB {1 (2kik)
- 5V / GND % Hft

« 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 -

ZJa WHAERIR AT R e e SO0 B BN, B M BCETIT BT, R R Bl bk 2 AT
KL

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\ 145

[English]
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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
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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

1/0 Connector

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

ESP32-WROVER

Diagnostic LEDs

12

Chapter 1.
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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
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REE

Ml 3 AHEE, WEITZARIIRE, Hrbw WL %
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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 /0 | 1/0 | #H

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

UK
« NC/XTAL - 52.768 kHz &hik
« JTAG - JTAG / JP8

o Boot - Boot ¥t / SW2
o BBk - RISk /P

16 Chapter 1. {REA[T]
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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




Read the Docs Template Documentation, & %5 v4.0.2

¥ 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. {REA[T]
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Rk / JP4

ESP32 & BIGKES

L n/a 3.3V

. n/a o

3 GPIO27 SIO_C / SCCB Hi4h

n GPIO26 SIO_D / SCCB ¥

5 GPIO25 VSYNC / FEH R+

6. GPIO23 HREF / /KFZ%

- GP1022 PCLK / g &4

N GPIO21 XCLK / Z&im4h

N GPIO35 D7 / & ¥R Bit 7
. GPIO34 D6 / % ZHE Bit 6
11 GPIO39 D5 / &5k Bit 5
12. GPI036 D4 / 15 %Ki Bit 4
13. GPIO19 D3 / 32408 Bit 3
14. GPIO18 D2 / R % HcH Bit 2
15. GPIOS D1 / ¥ Bit 1
16. GPIO4 DO / B FEd 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 GPIO?2 )
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. {REA[T]




Read the Docs Template Documentation, & %5 v4.0.2

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

EXFIEFA
THRIE R AT I e S SO 3R T, AR AMTIRCETT AEREE, H R I H sk B EHITT R

MBS GNU Make i 245, WHES %5 w50 B &

R

o ESP-WROVER-KIT V4.1 JF# [ (PDF)

(ESP32 $ARKM% 43 (PDF)
o (ESP32-WROVER-B i AM#%+4» (PDF)
o JTAG X

o ESP32 H/W 4%

ESP-WROVER-KIT V3 A\|T#ER

[English]

AIEFN G T WTTF R G ESP-WROVER-KIT V3 JF A A X H I BERIA K RCE . 47 % ESP-WROVER-KIT
FABRRAHI NG, W 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, AT R AT Chapter L S Al]

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.

T


https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_SCH-3.pdf
https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_SCH-3.pdf
https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_SCH-3.pdf

Read the Docs Template Documentation, & %5 v4.0.2

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
1.3. FERENT
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LCD

coo 5B 3V

: ESP-WROVER-KIT F &Mt/ — A8 E

26

Chapter 1.

REANI]



Read the Docs Template Documentation, & %5 v4.0.2

REE

M@ 5 AHEE, BEITAARIIEE, H R WIRE I T
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HESt | Mg E

g
T
B

T - : i SN LR A ESP-WROVER-KIT JF % Hifit i

T i} USB 3 1% ESP-WROVER-KIT JF % #fit
g

b8 f#ige JTAG ThEE

Pe Chapter 1. 'HZFEAIT]
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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

o PSRAM - {3 T3y ESP32-WROVER W1

32.768 kHz R

ESP32 &

GPIO32

GPIO33

W BELT, M GPIO32 fil GPIO33 T Rk, H, A THRIEES M, 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 &M
. CLK / GPIOG6
N SDO / GPIO7
N SD1 / GPIOS
. SD2 / GPIO9
. SD3 / GPIO10
0 CMD / GPIO11

30
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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
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Rk / JP4

ESP32 &H BRI
L n/a 3.3V
N n/a it
3 GPIO27 SIO_C / SCCB Hi4h
n GPIO26 SIO_D / SCCB ¥
5 GPIO25 VSYNC / FEH R+
6. GPIO23 HREF / /KFZ%
- GPI1022 PCLK / 1@ Z 1P
N GPIO21 XCLK / &4
0 GPIO35 D7 / {554k Bit 7
0 GPIO34 D6 / 15 Z %4 Bit 6
1 GPIO39 D5 / % &5 Bit 5
12, GPI036 D4 / 15 Z ¥ Bit 4
13, GPIO19 D3 / % Z¥dE Bit 3
14. GPIO18 D2 / & ¥l Bit 2
15. GPI05 D1 / %% Bit 1
16. GPIO4 DO / %4 Bit 0
2 GPIOO RESET / fiGhapterl. H@AT]
n/a PWDN / £ 3L W,




Read the Docs Template Documentation, & %5 v4.0.2

« 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

T AR PR AT R e SO 3R B, AR AR ETT KRB, R R I H e BRI AR

R

« ESP-WROVER-KIT V3 J5#% (PDF)
(ESP32 i AR#AK 1Y (PDF)
(ESP32-WROVER ;i A#ik&45» (PDF)

(ESP32-WROOM-32 HARH#E45» (PDF)

o JTAG f3X

o ESP32 H/W %%

ESP-WROVER-KIT V2 A\ &/

[English]

AIEFN G T WATTFR 6] ESP-WROVER-KIT V2 JF R A % H I BERIA K RCE - 47 % ESP-WROVER-KIT
HAMRARING, W ESP32 H/W st 5%,
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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 :

« 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 D

Card

RGE

Camera

LoD

iin::-..!:ﬁ;‘l:l:mmnnrflq:ﬁ ;

32, 768K
Hz

ESP32

5v

Input Key

Power

Power

Select Use Boaot

| Madule
| I—

p—

CTS
RTS

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 .

MaiRE

AR R T B PR R, TR ER N BRI
o (] IPT MRS, VEFE USB It A tufitr.
o ] JP11 ¥R, (EfE UART 15,

{ERE UART @12

RS A B
797 WIRJF:, 5V Power On LED [ 555,

IEXFIEFE

TERITE R AT g an 2 SO0 B BN, AR UM CEIT BT, R R I H bR R TR AR

LB L=

« ESP-WROVER-KIT V2 5% (PDF)
(ESP32 £ ARHME15Y  (PDF)
(ESP32-WROVER #A#H#E15» (PDF)

(ESP32-WROOM-32 R }i#%43» (PDF)

JTAG 3BiX

ESP32 H/W 8tk %%
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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

21 Chapter 1. RBFEAN[T]



Read the Docs Template Documentation, & %5 v4.0.2

‘ 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

« 3V3/ GND

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

ERiEA

NEENGT I AN T/O I AR Hhig, BAR R UL A X U R EERE . 1575 ESPS2-PICO-KIT
T+ Z ARy o
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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
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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.
25, WEREIE R T R e FOF B B, AR UM BREE T R, 2R s B B sk 2 T
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 -
.“ @'.‘u:u:i | : ESF'R'ESSIF E
aud b : ESPRESSIE SISTEWS ¢ e
- (SHANGHADPTE LTDN © P
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/v4.0.2/hw-reference/get-started-pico-kit-v3.html
https://espressif.com
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J TR, ESP32-PICO-D4 YA 10 15550 2 4t i P55 IS 0 1 T % Ak v 48 (4

M 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 #11. Al I/ At BE R AL )R, siise PC FF @8 .

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, [IEHE—T EN & (MEIARZHATT Boot )
AFRE B, R R .

EN S

MAEFFE

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

ZJ5, WRIERR AT HEF e 50

KL

R

B ENY, ERWAREITRIEL, I R G100 H bk 2 ERIT

« ESP32-PICO-KIT V3 J§i#[4 (PDF)

o (ESP32-PICO-D4 # R¥i#s ) (PDF)

o ESP32 H/W %%
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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
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o
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Micro USB
Port

USB-UART
Bridge
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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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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)
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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%
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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-
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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-
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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

PAE, bk AT HRIE e e FOP BR BT, AR W BT RIAEE, 2Rl B B ek 2 I IT
7;21%20

AR MEREE R GNU Make SiR5L, WS4 3 5 % 3 T4
T AAEMEA TS0 TRISELSEM R R

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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L4 FRRELR

RIS AR, e RS .

1.4.1 REF AR

o Windows, Linux fllmacOS % —F: ZEEE,

o H—¥%: I ESP-IDF
e F=¥: ZFITA
o Fwd: REFRMET T

o HAW: FbeliEIse
o BxY: EIEEE

o FHF: WE

o BAY: BiFIfE

o BT EEERE

p
S

5o iR
L5 $—8: RRES
TEETFAAOIR TAEN, WSEER T %, ARSI T

1.5.1 Windows & T EBMIRERE

[English]

WA HAl, & T CMake M3 RGAUSCEE 64 i Windows JiiAS. 32 i Windows JiUAS [ FH Pl fiR4JE 1% 22
GNU Make #)3% % %8 HPRINGIBATHAE

e

ESP-IDF FFEH s TR, A ReR%E ESP32 t {4, fU45 Python, Git. 32 X 4#i¥4%. menuconfig
T.E. CMake fl Ninja Zfi¥ L H5.
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FEARATIIRE T, FATE AR T X E. A, GEHE%% ESP-IDF J5ifn] A Eclipse w5 H:
37 #F CMake BB LT H IDE,

W B ESP-IDF A £ % GNU Make %% % % Fl MSYS2 Unix 4555, (B4 20, 1
PRI Bzl Windows Ay /R A} ESP-IDF,

ESP-IDF T E=23t3%

W% ESP-IDF g TR, HRi5 #7208 T4 ESP-IDF T H 234, Hullb T
https://dl.espressif.com/dl/esp-idf-tools-setup-2.3.exe

N AL SRR R R B B R A A2 X g ikes . OpenOCD, cmake il Ninja 4iE TH., PAMN—zK mconf-idf it &
TH. WA, ROV LN T E. 1217 Python 3.7 fl Git For Windows HJ444%

AL A T F 8 ESP-IDF KATRA .

ERASLIRRA

FEJGSAA T, BATRHEH Windows B Ay 3R FF AT HRAE

ESP-IDF T HAZZHERAIAE “HFIR” K, Q1@ — 4TI ESP-IDF iy S$RAF o D HREE =X A PbEsy
AT PAFTHF Windows iy 37R4F (EJ emd.exe) , 24T export.bat MIAPAB B A IMIGASE (4N PATH,
IDF_PATH %%), It4h, S0 PAE N Windows G R &R e L850 T A,

R, APGEIT A SGE N ESP-IDF T HZ2E 48 5 7E ) ESP-IDF it WREMHEIN EAF/EZ 1> ESP-IDF
(HETHZOR ) ESP-IDF JiRAS) 52 I REET 50, ERIA:

1. & ESP-IDF T HZ4&dn @ sl =Cal g — a4, HRarsi r=in “Yuigie” e vEns
iy ESP-IDF #&4%.

2. 51T cmd.exe, I HH REA LM HA ESP-IDF Hg, SRJ5i51T export.bat. FE, XFPiEZR
PATH W74 Python 1 Git. QISREAEMHBFERAE X “3AF) Python 5 Git” ARG R, HHEH
5Pk

BELE

24 ESP-IDF T H228 88208 52 s, MIT AR BB I as o . ST K0, RIS 29 466
I /R,

R

RO ORI i Al S
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MEBFIEIZE Windows IE TR TR

[English]

B T M ESP-IDF T A3 3, WA AT E Windows FRET A9 THAE, X 24 SO FZHNEA .
Fa e TA W DA S o il 28R, [Pty (3 g e F P adbA T B i SO
/1] ESP-IDF TR Z2%édnt TR M H A T R AEAT PO AR R, 55 Windows F & T A 520947 /EIX H

M HT GNU Make (YRS EORK Windows 348 MSYS2 Unix, HF CMake [t 2 40 W0 2

$XEy ESP-IDF

MR B ESP-IDF i T MSYS2 bash #4447, HAEl, 3T CMake (%% 250 ] f# H # L
¥) Windows @y &8q 11, RIS b O 19 2 di .

TR, AUREMNET bash (& PowerShell A, —Say SRS T MR A BT A [ o

TP Pt JRIBfTPA T i

mkdir juserprofilel\esp
cd Juserprofile’\esp
git clone -b v4.0.2 --recursive https://github.com/espressif/esp-idf.git

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

TWRITEESP-IDE jaA 4, 2 ESP-IDF ARMRAH) B A4S 1355

1Efi#: git clone fip Y -b v4.0.2 PG git M ESP-IDF 0 v v i 55 AR ) SCRES R Y 53 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,

HfR: e CEER, AEEIC L ——recursive #ET. HN, HEEHEBITA TS, FKBUITA T
e
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cd esp-idf

git submodule update --init

IR/

cmake

TGO £ Windows P& RGEMR CMake, izt TH% 5548

MUGALBR ] CRAERT B, BEFE “Add CMake to the system PATH for all users” (CHETA HFRIRS
PEARETN CMake) B “Add CMake to the system PATH for the current user” (A4 I RGN
CMake).

Ninja i TR

1Ef:  HAl, Ninja (UREESCRR 64 {7 Windows JRASH) bin SO, @ n] DARE & HAR 2 1% THAE 32 {7
Windows it 1 {fi ff CMake 1 idf.py , 4 mingw-make. {HJ& H i8R T I T H AU SCRY

M ORI ) Rk £ Windows P& RUEM ninja.

W Windows -G Ninja NI >zip XM, A& 1 ninja.exe 3(fF. G 2L ICIHRIE
BIFSR, izl fiapsiz (BEERBERETHEAHEZ).

Python

NI TENT Windows ZESHYEGFTR Python.

Python ZZHARH) “HE X" EHRANEHRM— RV, f&/5—U0 “Add python.exe to Path” (F¥jn
python.exe |42 ) . HFHZELITHE L] “Will be installed” (RF&22%).

Python %3458 . M Windows FFASEHTHTIT “@BbRiE B0, BTN s

pip install --user pyserial

EFF IDF ) MConf

M kconfig-frontends releases page N#iECE T.H mconf-idf, 5 mconf FE T.H, #4}%F ESP-IDF 47
b B LHRAE.

R THEMES H %, I O] S %1
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TR#EZE

T TG ER) Windows T HA4%:
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 4 0-esp-2020r3-win32.zip
Ml R4 AL SIS C: \Program Files (E(HAMMAIE). il Xl &1 xtensa-esp32-elf Hik.

R, HRFZE R TR bin THF BIN2 SRS, B, C:\Program Files\xtensa-esp32-elf\bin,

Wi REE LS MSYS2 #1455 GEH “GNU Make” ¥ R%0), Wl DAk NE&I—2, EEHMHE
5% C:\msys32\opt\xtensa-esp32-elf\bin F|K4F, K MSYS2 FREEC A5 T A48,

I REBE

£ Windows FREER, 1] Path FREEAS R AR H SR, i
TTHARG “ERlmi, HBFEAERIEHE (Windows 10 I FHfAIfE “RURGERE").

Wit Path Afdr (3E8£F “H P o “REEE, BABLFEREEAEHMA P e ZE %) . £
HIGEMEIRE T ;<new value>,

BELE

WS EIT RIS, RIS =9 KA T A FE

7E Windows IETEST ESP-IDF TH

i&{T install.bat %% EPS-IDF TR

M Windows  “Ap3R-45” 1 H, YHiE ESP-IDF g2 H 3. RJmizfT:

install.bat

%AW NS ESP-IDF FrREi TH. WSC2%%E THMRAM TR, Wixdar&f ok, & LRIT
WA EH ESP-IDF T HAZ RN ERE, BRIAEO T A C:\Users\username\.espressif,

JBE{T export.bat }§ ESP-IDF T EFMERE

ESP-IDF THZ2M 37 “FFIARM" 2% “ESP-IDF My A4 QUAGE . sabetr sL T
Windows #4405 A8 11, T AEV B 1 BT IR 223 TR,
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HEAEDT, GOELEM A ESP-IDF MUA A eI ROy S P AF s 7=, USR] DURYE T 7 2 Bkt
ESP-IDF T H7sN%E PATH,

B, WHTIFEE T ESP-IDF M4 niFir . Y10 ESP-IDF 2254, SIS IIT export . bat:

cd Juserprofile’\esp\esp-idf
export.bat

BATSE U BT A iy & $ R FF (] ESP-IDF THT .

1.5.2 Linux & T HHEMRAERE
[English]
REEE

%1% ESP-IDF FE& LA N4
e CentOS T7:

sudo yum install git wget ncurses-devel flex bison gperf python cmake ninja-build,

—sccache

¢ Ubuntu and Debian:

sudo apt-get install git wget libncurses-dev flex bison gperf python python-pip,

—python-setuptools cmake ninja-build ccache libffi-dev libssl-dev

e Arch:

sudo pacman -3 --needed gcc git make ncurses flex bison gperf python-pip cmake,

—ninja ccache

R (] ESP-IDF F5% CMake 3.5 5 DA FRiA . 8 FBTARY Limue iSRRI REF SR O, o
4 “emake3” HPFE, TARLEE “cmake”,

HiigR
BPRIEIRE /dev/ttyUSBO

ff 2L Linux JiiAs ) ESP32 Be5 A, nlREL I Failed to open port /dev/ttyUSBO #5i%iHE..
U, BT RARE 4 ET A PN £ el Linux Dialout 4 <linux-dialout-group>*,
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Arch Linux P

1F Arch Linux iz4714% 7% gdb (xtensa-esp32-elf-gdb) F2%E ncurses 5, {H Arch £{#H ncurses 6.
A, AUR AR IEAEA 1ib32 TE BERY ) A -

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

e https://aur.archlinux.org/packages/lib32-ncurses5-compat-libs/
TEZRX A2 |, T RET ERHER I AP MB R g, BAS% EOrny SR W00
BeAh, B DA crosstool-NG 4ii%—~455482 % ncurses 6 1) gdb.

%8 Ubuntu 0 Debian E{iA{#F Python 3

HEi, Ubuntu #1 Debian {/3{#i ] Python 2.7 “NEAZF2s. Python3 nid DA 228!

sudo apt-get install python3 python3-pip python3-setuptools

IBFTPA T 464, BCE Python 3 JBRiAGw %4

sudo update-alternatives --install /usr/bin/python python /usr/bin/python3 10

WA PSR ARG T T Y

EEsE
RS TT R IREE, WERIFES = IR ESP-IDF %45,

R

MNEFIHIRE Linux BT TR

[English]

B T AR E B T B A ) o T RAES, BUE T DAR ARSI A, MKTT IR BCE F O T H e,
INFE PR E Ay R T RAEE, W3 Linur F & T80 4REILE FYS

RRES

#ii% ESP-IDF FF2PA R :
e CentOS 7:
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sudo yum install git wget ncurses-devel flex bison gperf python pyserial python-

—pyelftools cmake ninja-build ccache

¢ Ubuntu and 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 python-pyserial,
—python-click python-cryptography python-future python-pyparsing python-pyelftools,

—cmake ninja ccache

Jifig: il ESP-IDF 5% CMake 3.5 B{PA_FRUAS . BT Linux /] REFRZARA GRS AR O, B¢
P4 “emake3” HPFE, MARLZE “cmake”,

MNER BRI TR

o LRI -
e CentOS 7:

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

—bison flex texinfo help2Zman libtool make

o Ubuntu pre-16.04:

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

—automake bison flex texinfo help2man libtool make

e Ubuntu 16.04 A I

sudo apt-get install gawk gperf grep gettext python python-dev automake bison flex

—texinfo help2man libtool libtool-bin make

e Debian 9:

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

—automake bison flex texinfo help2man libtool libtool-bin make
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e Arch:

TODO

ETAEAR, HEAZHZ:

mkdir -p ~/esp
cd ~/esp

T #Ft %1% crosstool-NG :

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

git checkout esp-2020r3

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

ISR T A SR AES ~/esp/crosstool-NG/builds/xtensa-esp32-elf, il priEi BI85 1Y

e, ¥ T HAER NS PATH,

BEELR

ARSEBCE IR, RIS = I ESP-IDF 75,
1.5.3 MacOS F8TA#MNRERE

[English]

ZREE

ESP-IDF #ifi [ Mac OS EBRIAZE%ERY) Python AR,

* G5 pip:

sudo easy_install pip

o 4Z3E pyserial:

1.5. $—#: ZREZ
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pip install --user pyserial

o 2% CMake FI Ninja 4% L H

— WA e HomeBrew, WRE L ZAT AT 18458 U208

brew install cmake ninja

— WA ZEHE MacPorts, MWL 24T AT 98258 U208

sudo port install cmake ninja

= FPAEIIARER], T CMake # Ninja 3050, A K Mac OS FH 1N L M.

o TRZNE R} %%E ccache DARRAS PN JiFHE Y, WH HomeBrew, Wit MacPorts [ brew
install ccache B{ sudo port install ccache FEJ{Z %,

TR A LT BB 2 DA S

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

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

Npamiged XCode fy47 LHE, BART[154T xcode-select —install,

BESR

PR B I KIS, i HifE ref:get-started-get-esp-idf,

R

MWEFFILIBZE MacOS IMETH T B

[English]

R EER

MEF I E T HEE, BTFELSE MacPorts 8 homebrew B{FIE A, 80, BRI PAEEE T 25045
a9 TRk,

MacPorts FE3L528 1) XCode A4, T homebrew HEFETEZ:AE XCode iy fr LEEH].

WE% T A A O B, AR R SR IR B E T AR O .

|t
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REEE

* G5 pip:

sudo easy_install pip

o ¥ pyserial:

pip install --user pyserial

o Z7HE CMake Fl Ninja it L H:

— #74 HomeBrew, &0]DAEST:

brew install cmake ninja

— #H MacPorts, #0]PAistT:

sudo port install cmake ninja

MRS TR 5

o LRI -
— X MacPorts:

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

—automake make

— XfT homebrew:

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

—autoconf automake make

E— X RGERG (K2 RNE) -

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

A

hdiutil mount ~/esp/crosstool.dmg

DR 1 AR H SRS

1.5. $—#: ZREZ
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mkdir -p ~/esp
1n -s /Volumes/ctng ~/esp/ctng-volume

HIAEHr AR H SR

cd ~/esp/ctng-volume

T EH 4% crosstool-NG::

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

git checkout esp-2020r3

git submodule update --init

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

./ct-ng xtensa-esp32-elf
./ct-ng build
chmod -R ut+w builds/xtensa-esp32-elf

PSR R T B SR £5| ~/esp/ctng-volume/crosstool-NG/builds/xtensa-esp32-elf. ffi/f] TH.
W, 1R ~/esp/ctng-volume/crosstool-NG/builds/xtensa-esp32-elf/bin /Il £ PATH 1A H.

BEER

ARSI IT R, WIS =5 #IR BSP-IDF,

Windows Linux Mac OS
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1.6 =% 3kHL ESP-IDF

1E[H 52 ESP32 MW Z 0, WSERBURSER AL ST ESP-IDE (/%

AKEC ESP-IDF [AHbRIA : $T9F L5, MRS G247 ESP-IDF I TAEH R, lifi] git clone fiy4 wif#
WREQPE . FIRPARRIERE RS TR, 35 0T 3.

TEff:  FEASCRIH, Linux il MacOS #:4E R4t ESP-IDF HUEA LR N ~/esp; Windows #:4E RS
ERINER 12 %userprofilel\esp, GBAILAKF ESP-IDF ZEAEALMIHAEART , (A5 HBAE M ar 247
I EATAR R B e . 1L, ESP-IDF AR A AR I AL .

1.6.1 Linux 1 MacOS RS

IOV & S, JEasfTPA R i

cd ~/esp
git clone -b v4.0.2 --recursive https://github.com/espressif/esp-idf.git

ESP-IDF ¥ F# % ~/esp/esp-idf.

WHIH ESP-IDF je A4, 25K ESP-IDF JN[al i A 1 B A4S H 35

1.6.2 Windows 2{EZR %

T T HAN, H—H A ESP-IDEF T A 5% % WEERIN R 3 ESP-IDF A4
WEHIH: ESP-IDF je A 4, #5F ESP-IDF JN[al i A 1 B A4S I 35
KT ESP-IDF L HZ%e8s, MW PAS% 154 F31 N3 ESP-IDF,

1.7 B=¥: KETR
7 ESP-IDF A, 6T 5044 ESP-IDF (MR TR, HWGPER. Jids. Python @7,

1.7.1 Windows RS

THARIEEE — P Windows (ESP-IDF T A2 5 %) N, I e TH.
B 76 ESP-IDF T HZ2%8 , BRI ** fr S30nfF ** 6 0 Fal i 88 T H . HRPIRILR

cd Juserprofile)\esp\esp-idf
install.bat
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https://github.com/espressif/esp-idf

Read the Docs Template Documentation, & %5 v4.0.2

1.7.2 Linux ¥ MacOS %R %

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

1.7.3 HENLIARRBE

AL BRI AR ESP-IDF Jir &5 14 4 13 TR BOA R0 ] PR SC e b, Linux il MacOS B8
$HOME/ . espressif, Windows &%k %USERPROFILEY\.espressif. M4k, AT DAR] DAKE T H 2045 5] HAth

H%EP HIS B T 2R AR BT, BRI P78 & IDF_TOOLS_PATH. ¥if, WA E8 & T
BEE AR AR .

WARE YT IDF_TOOLS_PATH 48 f&, 5 MR %% RIEMIKINAT install.bat/install.sh Fl export.
bat/export.sh JHIAKIYLAFF—EL.

1.8 MUY : HEWNETE

BER, GERIR 22 TR MRS IN S PATH 5iAR R, Joikidiad “mrd e n” (X T, Hit, watx
B BpBEA X[ AT ESP-IDF $RAEA 5 — A BIAR 52 A

1.8.1 Windows &4t

Windows %3¢y (ESP-IDF T 53 % ) e ‘IR FEAQE— “ESP-IDF Command Prompt” b
T HREETT T DAITIF A QPR AT 6T 1, HFIRCE AR B T ARz, RIS 4k8 T —
$e

BEAh, AR B R 4R R AT i Al ESP-IDF, (T o5 ARG :

Juserprofile’\esp\esp-idf\export.bat

1.8.2 Linux ¥ MacOS %R %

TR 21T ESP-IDF ) “fy &3R5 % s A s

. $HOME/esp/esp-idf/export.sh

B, IR © SERZ R NA R

AN, AT AR A ARG B I 2 451 . profile i .bash_profile JHIANH, BCREMHE T AYEAT A Ay 21 1
i ESP-IDF T.HT.
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1.9 F£AE: FIRGETE

WAL, A AT IR HER T A ESP32 W AEF 1. @Al PAM ESP-IDF H examples H TR get-
started/hello_world TFEFFHE .

R get-started /hello world & #| EEEAR) ~/esp HEF:

1.9.1 Linux 1 MacOS EB{EZ4%

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

1.9.2 Windows RS

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

ESP-IDF [ examples H3R A —FRIURBI TAE, #AT AL M BRI T 008 . ] AR IR Bk 53R
il IE AT H A AL TR B,

WAL E AR B, T AT

H % BESP-IDF g RGEA A SR B

1.10 £77%: &EEiRE

AR, TN ESP32 JFARERS] PC, HAF LM,
W, B ATEAREAE RGN R A E BT -

« Windows $§:fi:®%: coM1 %

o Linux #{ER%: YA /dev/tty JHh

« MacOS #ff:&%t: LA /dev/cu. I
AR B R B ARG R, WIS BSP32 i 5 % v ikis,

i WiICER A, BT TR R
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1.11 Bt¥: BEE

A S 2 Trs el 42 HIEFIRY hello_world Hsg, JHizf7 THEACE T.H menuconfig,

1.11.1 Linux 1 MacOS RS

cd ~/esp/hello_world

idf.py menuconfig

1.11.2 Windows B{EZ& %

cd Juserprofile’\esp\hello_world

idf.py menuconfig

USRI BRER IR, 02 /R T Y e B

capable

Espressif IoT Development Framework Configuration
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

). Highlighted
Press <Esc><Esc>
< > module

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

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

< Exit > < Help > < Save >

< Load =

Kl 20: TAERCE 60

menuconfig T.HMYH WLEAEILT .

o LR #3h

o EZE: PEATIH

o ESC #: R[] SRR GRS

o G PR GRIAEIIZER, kM 46E).

o SARECY B EER 6] EUEESG N % B[] FCE RN

o FEX[P 5 (EMRCELLI) : A RZ VIR BhE 5
/OB FARECE TR

80
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W WREMARE ESP32-DevKitC (#i#k ESP32-SOLO-1 #541) , WHERSRERETFH, it
menuconfig e, (CONFIG _FREERTOS UNICORE).,

1.12 FN\E: wmiFLE

AT S, b T

idf.py build

IZATPA LA T AG . AR P A AT ESP-IDF 214, #E42M bootloader . 73 XY AR 7 il 5C
't

$ idf.py build

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

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

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

-- Building empty aws_iot component due to configuration

-- Component names:

-- Component paths:

(more lines of build system output)

[527/527] Generating hello-world.bin
esptool.py v2.3.1

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

or run 'idf.py -p PORT flash'

PR —YIIER, Sise USRI bin S0P

1.13 BAE: BRIRE

T PAN G4, RFRIR A i) — 7 SCPRpe sk 2 AR ESP32 TR AR :
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idf.py -p PORT [-b BAUD] flash

154 PORT #:ily ESP32 JF MR O4FR, HAART W E <0 #4054,
AV DAY BAUD B4 A 87 BRI e R . BOA RSN 460800,
WA X idl.py ZE0EEE, HWLidf py.

1Efif: 23k £lash IR A 3% HRER TR, LT #izfT 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

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/
—s)...

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/
—s)...

Hash of data verified.

(T gk%E)
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(8:EW)

Leaving. ..

Hard resetting via RTS pin...

WER—VIA, Bersea, JFRMRFRE AL, MAFEF “hello world” JHRIZTT.

1.14 55+ mlss

Bl PAM#E ] idf.py -p PORT monitor fiy4, WM “hello_world” BJEFTEN. HE, AELZICK PORT
%’F?ﬁ%jﬂ@:ﬂ’ﬂ% 2475

i mA G, [DF %A% W RS sh:

$ 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

By, BT AE RS H SR H G2 G, FEETEIR “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...

T g cerl+], By IDF ML

W2f IDF WML ERes IR AR A AR AR, BT EME R AR dliy (WF), RAWRERE N EMIF AR T
26 MHz ik, i ESP-IDF BRIASCRFR ZHOT M fi ) 40 MHz k.

JHTAH_J‘7 1FJ 1L» *
LB H A .
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€f6@) (Xn@By. ! 96 (6PW+)BBHN9a— /96 | Gt566PE~BkEBebea®s56jA
~2Y@HY (19,1 66 e®BB) (Xn@By. !DrézY(§ jpil |@+z5Ymvp

2. ¥TFFmenuconfig,

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

4. BRI, WER I A WA

MR BEATLLBITPAT S, —IRIERATIOEE . Bl il e

idf.py -p PORT flash monitor

LAk,
o WHITEIDF WAL, THREZMA IDF WAL Y P bE SR At R .
o VEHIfEdfpy, AREEZL idf.py AL

K, BOEXK ESP32 IIAT]¥2]!

BAE, BERTPAZEA— 28 examples, B HEIT A H ORI AR

1.15 E&; ESP-IDF

IREE AN R A ) ESP-IDF, 25 bug slife Bk, ik, SHEfimmy, By
HOFIRCAS o S AT RRR AR s ELE R AN Y esp-idf SCPRJe, RGHEIRS =5« I ESP-IDF Hiy4g
N, BRI -

BEAh, ST AR AR SRRy . AT S, I A E AR

Wi, WHsEA)E, BT install.sh™ " (Windows Z % W% ~“install.bat) 4%, #EGH K ESP-IDF
AR TR . RS SE S =4 tat .

— B E R T H, M export.sh™" (Windows A% # 4 ~“export.bat) BIAH I, HiKkES

EHwy REFRLE,

1.16 X34

1.16.1 5 ESP32 EBirOiEs:

[English]
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https://github.com/espressif/esp-idf/tree/v4.0.2/examples
../../../en/v4.0.2/get-started/establish-serial-connection.html

Read the Docs Template Documentation, & %5 v4.0.2

AT FEA M A)E ESP32 Il PC Z AR & H .

&E}E ESP32 1 PC

I USB 2y ESP32 JFAMGERS] PC. QR AIKBIFE T B0A B 343, i 5eiiil ESP32 I &Mk ki USB
eIty (BOOMREEER DA TGS ) BT, SRUGTER RIS, Ikt Tah 2.

PATR 2 SRdE ESP32 JFA MRS SIAR 7 iy Bz -

FER USB 3Kz &it

ESP32-DevKitC CP210x

ESP32-LyraT CP210x

ESP32-LyraTD-MSC CP210x

ESP32-PICO-KIT CP210x

ESP-WROVER-KIT FTDI

ESP32 Demo Board FTDI

ESP-Prog FTDI Programmer board (w/o ESP32)
ESP32-MeshKit-Sense n/a Use with ESP-Prog
ESP32-Sense Kit n/a Use with ESP-Prog

e CP210x: CP210x USB to UART Bridge VCP Drivers
e« FTDI: FTDI Virtual COM Port Drivers

PARIREUA T 2% . IEFEEN T, X4 FR(E— BSP32 RS PC iR, FTEFEHAE RS bk ah e
FPf T IR B Bh 2

FEE#O (Windows FHP)

fds Windows WA HEAF 1) COM i 15)5R. WiHF ESP32 5 PC Wik, R5HEE. &FEMIIFRPIHE
J PR H B 2 R ity 11

PATF A ESP32 DevKitC il ESP32 WROVER KIT H[1:

ZEHFWO (Linux 1 MacOS )

& ESP32 JF Akt (SiNFEE MIEHLAS ) ME DA, BTk s B8, Wi e
filgy, SF—Wisfrand: AR5, BT AREGERLS, £ as s . Hf, Bkt a B i
FTHI 2 ESP32 R e 1 :

Linux :: Is /dev/tty*

MacOS :: Is /dev/cu.*
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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

Read the Docs Template Documentation, 4% v4.0.2

r

Device Manager
= | g

File

= | T HE

Action  View Help

<]

a = tdk-kmb-op780

]

PR R O T O R RS

"

ST e

'R

M Computer

-+ Disk drives

A Display adapters

ey DVD/CD-ROM drives

Eﬁ Human Interface Devices
g IDE ATASATAPI controllers
= Keyboards

--ﬂ Mice and cther pointing devices
| Monitors

-EF Network adapters

T3 Ports (COM & LPT)

2} Processors

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

- E Universal Serial Bus controllers

E 21: Windows % £5& 8 ESP32-DevKitC |y USB & UART #f
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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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i MacOS HI P AARCA BRI, WA B OEE CAT R 208 T T UREEE H A iR
USB/E KBRS . %FT MacOS High Sierra (10.13) ByHI P, VRATREIE TR LT3 avrakshfefrpoma, B
AT R G E-> ZaMBEtl-> @, e aREEER: SRAFENRWRGH -7, Hp
FF & N B4 F1 A Silicon Labs 8{ FTDI,

WBAPEIZE Linux BY dialout A

PSRN P M A T USB WER 03 T H AR . FE 24U Linux AR, @8] AR I DA i 4,
Y PESnE] dialout 41, FARBUEGAUR:

sudo usermod -a -G dialout $USER

fE Arch Linux v, FFZHEA AR a4/ H s3] wucp 2

sudo usermod -a -G uucp $USER

WRHER, W SRR AT DA R

Wil O &R

PUAE, B D& umRE Y, IR DR . FEARSERF, FATRHEH PuTTY SSH Client #4756
JE. % T H[EREF T Windows Al Linux #/E R4, @] AR AL D2, KEBEGBSHUT.
AT %, FCEER O PR = 115200, it = 8, {Fikf = 1, A& = N. 7€ Windows Fl Linux
FRECE S ARG S5 (A0 115200-8-1-N) B . HE, X @ EERELE DR A2 R P aiA & it
THECE

RIG, WHELSRTTITHR H, &% ESP32 R LMHTE!, RAEFTHINZAROLT k2 ESP32 2y . ESP32
FTEIRBIANT BrR -

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£f£f0010,1len: 3464

(M ougksr)
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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

1.16. 3
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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
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(B bTT)

load:0x40078000,1len:7828

load:0x40080000,1len:252

entry 0x40080034

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

WERFTED W H R v (AR ELID ), WIFoRE 2R . B, S0 DAGRSedi 7208, I 2R Ry
M7 T 8] ESP32.

TR AL AN, AE ESP32 BT IAITE A 1 H BT, &AL mier 2 H 0 RTS &
DTR 51l B AAAET R RTS & DTR 5 E#E#ES] EN & GPIO0 5 ERYTEIL, HRZHOTE
B (EFRERTARIT i) #BAXA . ELIEAEE, 200 esptool 01 .

MR BUESE S, T PR O & FNTRAAE IS S22 5R b ) ESP32 "R EGH I (F, WA K L,
A AR M TE i R ER

ISR BORAE 2 ESP32 MR 5 <5 ik TR R, RS e EY.

1.16.2 Eclipse IDE g|@2fiERIER

[English]
ESP-IDF V4.0 RERIAKR FHET CMake H41F RS .

X, FATRHE S T8 CMake 4% REEMHr ESP-IDF Eclipse #iff. BA#E:AE, #IL https://github.com/
espressif/idf-eclipse-plugin/blob /master/README.md.

WRAFE Eclipse IDE 544551 ESP_IDF Make ## 255, WL % GNU Make #3245 11358
il Eclipse IDE )3 Fo k%354 .

1.16.3 IDF ¥57128

[English]

IDF Yilas A HT AR, AT FARR 448 19750, IDF IGYLER IR IDF (3t
Hb

Te IDF i HIATT H AR e 50T DAJE FH AR -
o #Eil CMake 4vER%E, WiEVM: idf.py monitor
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https://github.com/espressif/esptool/wiki/ESP32-Boot-Mode-Selection#automatic-bootloader
../../../en/v4.0.2/get-started/eclipse-setup.html
https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md
https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md
../../../../en/v4.0.2/api-guides/tools/idf-monitor.html

Read the Docs Template Documentation, & %5 v4.0.2

o MRS GNU Make 4k &2%:, 54 make monitor

BRiEBRiER

N T8 IDF M as AT m, TR 4 A PREE S

e BIE froen
Ctrl+] R AR T
Ctrl+T S HR H RN 4 BT i, IS
NERAE
. CtrltT RN T B S R i
. Ctrld] K exit FAF KL BRI
. CtrliP FEHES, A Bootloader, | & H HARX%, Mk RTS £ (10
Wit RTS LR85 AL CLi##:) #EA Bootloader, IR
TR BIHATM Ry . R
IR #% e Bl ] DAGE F B4
. Ctrl+R BT RTS LR H AR A HE A, I RTS & (W
HAE) EHESN AR .
Ctrl+F IRtk T H #7 (= idf monitor, j&fT idf.
py flash H 5, R EHKE
idf _monitor. {FA]HeE i SCL:
R HIFE, RIS EEE.
Xk S JFesie b AR Iy B oE idf_monitor, iz 17

« Ctrl+A (A)

app-flash H 5, R 5=
idf _monitor, X5 flash Z&1{),
B A 3 R 5 9l g 13 1
Brbesg.

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

WA, 2 EFIA AR EBAT

o Ctrl+Y
1 B, RVFEAR AR
B PR A H
. CtrltL 151k RS 1) SO A H A FETREEF oA, A

THAH &R T P
ik /2% iRe (B IDF i
AL L ZIIEE)

o Ctrl+H (H)

R REE B

92
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BT Ctrl-1 I Ctrl-T, HAWPRGER(E S Sl d 1 s s Hiri .

FE IDF %54

[Zfp)) ke

ESP-IDF #th By oxd_______
i ) LR 1 ) R A

ESP-IDF [y FIIRF %t crash Al panic SEERIN, 5% T T 0 25 F-000 SR 1

B s kS, IDE WALERF ) addr2line AUt 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 : 0x3ffbl136c A3 : 0x00000005 A4 : 0x00000000 A5 : 0x00000000
A6 : 0x00000000 A7 : 0x00000080 A8 : 0x00000000 A9 : 0x3ffb7ddo
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 : 0x00060f20 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 0x400dbf5e:0x3ffb7e40,,
—.0x400dbf82:0x3ffb7e60 0x400d071d:0x3ffb7e90

(Fogksr)
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https://sourceware.org/binutils/docs/binutils/addr2line.html

Read the Docs Template Documentation, & %5 v4.0.2

(8:EW)

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

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

0x400dbf5e: 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 HiHLaRAE )G GiafTPA T a4, AL A5 Httk:

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

BiE GDBStub LIEEFH GDB

BT, SR ESP-IDF ¥ HIFLRE %4 crash B4, panic AbBEBSEEAEER 11 3T EIAE 9 2517 2SR HERS 1 i
(R EARTER ), SRFEEFF K.

oH PEFFICE panic AbBIEELAIZFT GDBStub, GDBStub THUIPAS GDB T HFI{as ATl 5, AvFisei
WA R AR A A A 45 . GDBStub BARBCA JTAG G, (HANTE LR R EE(T -

WmF B A GDBStub, i iz 47 idf.py menuconfig (& H T CMake %% & 4%) , I
¥ CONFIG ESP32 PANIC %W &} Invoke GDBStub.,

TEX AP, QSR panic ZbFg R %, N2 IDF [R5 %] GDBStub ©4m#k, panic AbFRERS
HSh B AT T LB S 8621T GDB. GDB iBHiG, @it RTS H B L. R ARER:
RTS 14k, HHENE, FhE AR,

IDF M gefeJa Giafrin oy <

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

i Hh O gk

IDF IS Masa Wikt s 52 84T idf . py monitor PRINT_FILTER="" (i& T CMake) 8{# make monitor
PRINT_FILTER="" (&M 7144 GNU Make), v, —-print-filter /ZHih kiS4, SHIAE R
ZFAFER, AT EMEAT N2 .
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https://sourceware.org/gdb/download/onlinedocs/

Read the Docs Template Documentation, & %5 v4.0.2

HTAFT NN EBEE R, FTHEE <tag>:<log_level> Z5pEIi, Hr <tag> @ArZFEfFH, <log_level>
AN, E, W, I, D, V, *} EAHH—IFEE, B2 E S Hl.

40, PRINT_FILTER="tagl:W" HUCEIFHITHI ESP_LOGW ("tagl", ...) FrBm4dL, SESERINTS%
WKk, B ESP_LOGE("tagl", ...). 45 E <log_level> ulififi [l TU A HIBRINME *.

R HiEm, WA EHEAE R S8 PEAT LM . AT LAGEH IDE HA0L 08 i th A 4 0
Ve, HICH B AT o

WP SRR 2. BYS +. 405 0, DAESRA L kT Rg.

AR R RE - Y dee e — AT IR T [l 4, nTRES S i IR T e, B, MOLARIT AT EN AT, HEXK
KIGAT A G TN g — TR, T DAE 12 7450 0] 22 A sl S b D (R Sl A ) SRR LS
LT ).

O R =

* AT ICEAEA R AUAR%E . (H PRINT_FILTER="%:1 tagl:E" fTHIXT tagl i SMeh, X2
PN tagl FEMEE * FEMAOESES05 -

o B (25) SR *:V, PROATETURGNSOEARSON VLR AT BARAE IR IL R I A A2 -

o RN RO T H A RERY I, AT T print FTEIRIH . O TRELX — AR, A *:E B
BRI TURG -

o FRN "tagl:V", "tagl:v"., "tagl:". "tagl:*x" l "tagl" SE[H].

o BN "tagl:W tagl:E" ZF[AT "tagl:E", iXJEPNJELET BRI EAM A S AR S B s Al —

PR,
o FU "tagl:I tag2:W" {YAE Info TURG IS ALY HHTE] tagl, ¥£ Warning JTURHHISEATH HIFT
Fl tag2,

o BN "tagl:T tag2:W tagd:N" JEAJT EAF[ET BN, X2 tagd:N f55E tagd AHTHI.

o tag3:N 7EHN "tagl:I tag2:W tag3:N *:V" HHAE X, R NFREA tagd:N, tag3 {5 B 5L
AIREFTENHOR T 5 tagl il tag2 F5IR5 S FT ISR @M TR (SCEARSE) . HEBRAST B IrE M

»e

2

B ROEEH N R 5

W H SR AR B EAT A s e I R D0 T 2R A1

load:0x40078000,1len: 13564
entry 0x40078d4c

1.16. #E3x3CHH 95




Read the Docs Template Documentation, & %5 v4.0.2

(8:EW)

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

(31) esp_image: image at 0x30000 has invalid SPI mode 255

(39) boot: Factory app partition is not bootable

(5668) cpu_start: Pro cpu up.

(569) 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 YU H H H 1 = ™

PRINT_FILTER="wifi esp_image:E light_driver:I" JfiEiEmisikig s T i

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="light_driver:D esp_image:N boot:N cpu_start:N vfs:N wifi:N *:V" I )& H 0
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 4528 E X0ic) &

Windows ¥RE T 2 4018] &

o Z7F Windows ¥4, H¥ “winpty: command not found” 45i%, #%iz1T pacman -S winpty 4T
BE.

T Windows Ffil G IR, A 2oL KUl — Lok a Tog(E GDB (i,
{BRHFBL T, 1de.py o make BHUN, WAESYE IDF WHLAYCL2 B 30 £
GDB ZfTHf, AEAEE BN, SRI5ATF S GDBStub HE{Fi{s.

1.16.4 THR#MBELRE

[English]
BTAREEM (WS =¥ 25 L2L) FHR IR THESN, GUnT A B T4 LHEE.

WNTCHSIRT R, A BCE M RA PR A r Tl i 0k T RAE. A, BTPMERA TS 0% 18 A T4 TR
i
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o TRELE I T R g R
o FEMHHM GCC KA (1 4.8.5)
« FERHE gce. newlib 5§ libstdet++
o AR KOGER B IR A
o MBS N bin SO

WNFE AR L HEE, AR LT OR:

1.16.5 tR#E AT (% 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.

AR BTG T P d BSP32 {4 & AR 3R

W —AN AT B s B s WA i il ESP-IDF (Espressif IoT Development Framework) [t B 3B, FH4R17E.
T B2 ESP32 FF AR,

HEfif: X2 ESP-IDF BUE A v4.0.2 BSCH, iy A RAS R ST ESP-IDEF i ki i 3%

i
ESP32 SoC ith i 3 # A Rk :
+ 2.4 GHz Wi-Fi
o WA 4.2 FrifE
i PEREXUZ
FEARIIFE AL B 25
o ZHIMZ

ESP32 K] 40 nm TZHI, AARAEMIIFEMRE. SHBPERE. fogtt. @RISR, &M T &R
3 SRR SIFER K o

IREE PRI SE AR, BECERTIR, UEAT ESP32 SRR RIT . Hrf, IREMEIT &2 FM5E ESP-IDF
EAE B PRI AR (I0T) R, Al ot WisFiL B2F . (RSRESE T i 2K
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EEIE

i {1} :
+ —#X ESP32 JF &k
o USB #ihigk (USB A/Micro USB B)

e PC (Windows, Linux 8§ Mac OS)

o WE THEE, JIT%% ESP32 RNRE;

o KM ESP-IDF B{FIFAMEL, ZHEZEC A A ESP32 (AR APT (ARIFPEFIET) Fiztr
THBERI AR ;

o R Cifigmts (LRE) /Y SCARGaEAS, Bl Eclipse.

ESP-IDF make [ Eclipse :

Toolchain

Application LT

UPLOAD

ELEETET LR TR

DOCOEDRGRAS 00 0e0 e

F 25: ESP32 BT IFA

FARBRE

R N, THA RRAITERIEE R .
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FHARRLR

RIS TR, e RS .

REFRME
o H—%: EBITAHE
« %=%: I ESP-IDF
o FEY: REMES
o Fvd: R Python $HAFE

SIBEME—ITIR

o HHW: Fhb|EIAE

o HNW EELE

o BkY: mE

o BAY: BiFfRE

o HAY: BAE
F—¥: KETHH

TR BN T iR AR .

N IMPIT R, AT DA RO AR S S A T TG . i ARIR R RS, A O R A B
FHR IR R S T2

Windows & TREHIIRERE (5 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.
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E]

ot

Windows A NER “make” PRI, PUBLANREZ AR T AR, IRFFE— GNU FRAFEL. FA X LA
MSYS2 AARPHRIFEE . ARATEE — E X AFREE (IRATAGEH Eclipse SO E R TH) . HR2ERIER
aisfTiy.

TR#EMIZE

POE BB TTIE 2 dlespressif.com T MAE— R THEEM MSYS2 E 430
https://dl.espressif.com/dl/esp32 win32 msys2 environment and esp2020r2_ toolchain-20200601.zip

K zip JEASCUFRES] C:\ (BB, XERERE C:\), BB eHEFNITELIHE 1 nsys32 H
Ko

]

14T C:\msys32\mingw32.exe ]I —> MSYS2 WLt 1. &E 15 E— bash shell, §g&—
esp HpMENIT % ESP32 W HRYERIAHIIE . 1247454

mkdir -p ~/esp

B cd ~/esp WIUEAFIH QIR H %o WERBCAH B R B P2 2 BRE 58 .

m ~/esp o | E)ER

$ mkdir -p ~/esp

$ cd ~/esp

& 26: MSYS2 & ei 1

JREA B XA 12k ESP32 BB IF A FF 5 .

BELR

BRGEIRIR, WES% % —F I ESP-IDF —35,
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EHMIE

2 IDF Sgry, AT THRAE, s KRN E] Windows MSYS2 FRFr . ZERFIH A B9 il
S EREE AR RS B R A

o JEIHAY MSYS2 3p5E (B C:\msys32) #3h/Ear4 A AR H R (B C:\msys32_old).
i BRI SOITIR AP TR 0T Tl g 1A 3R

FEB) MSYS2 SFEMRE4RE] C: \msys32 (HHAMALE).

$ENIHAY C:\msys32_old\home H RHILEFEF] C:\msys32.

HRARA T2 C: \msys32_old A AR EMHIE .

PRATDAE R SE B ISL BAR Y MSYS2 3558, B TEA R H k.

LB K=

Setup Windows Toolchain from Scratch (Legacy GNU Make)

{#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.

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
T & T A airEiLE (% 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.

e 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.

o 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.
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(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.)

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.

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.

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:

wx*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

102

Chapter 1. {REA[T]



https://github.com/espressif/esp-idf/raw/v4.0.2/tools/windows/windows_install_prerequisites.sh
https://github.com/Alexpux/MSYS2-packages/issues/
https://github.com/espressif/esp-idf/issues/new

Read the Docs Template Documentation, & %5 v4.0.2

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

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-gec8 4 0-esp-2020r3-win32.zip

{Ef#:  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 % =+ : %It ESP-IDF.
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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.

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 F& TREMNRERE (245 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.

RRAHE

%1% ESP-IDF FFE LA 4fhfu:
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:
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sudo pacman -S --needed gcc git make ncurses flex bison gperf python-pyserial,

—python-cryptography python-future python-pyparsing python-pyelftools

TR —2EIHRY (2014 £ 2 01) Linux ZATHCOPEIAIRY pyserial MUAT g 2.x , ESP-IDF HASHE. 71
XL T, WS 3R #iay Python b & F5737, 8 pip THRZRSCRMIMUA .

TR#ENIZE

Linux ff) ESP32 T 2450 PAM Espressif [R5 2 :
e 64-bit Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-gcc8 4 0-esp-2020r3-linux-amd64.tar.gz
e 32-bit Linux:
https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 4 0-esp-2020r3-linux-i686.tar.gz
L FESERG, FEMED] ~/esp Hag: -

e 64-bit Linux:

mkdir -p ~/esp
cd ~/esp
tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_4_0-esp-2020r3-linux-amd64.tar.gz

o 32-bit Linux:

mkdir -p ~/esp
cd ~/esp

tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_4_0-esp-2020r3-linux-i686.tar.gz

2. THHEPRFSPfRES] ~/esp/xtensa-esp32-elf/ Hig.

T T HE, IR TEETE -/ profile SCUFH I HEEIAS i PATH, B xtensa-esp32-elf fEfFA
BSOS, T DK AT PRI ~/ . profile SCifh:

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

aE VR T AZE BRI iy A0 — D544 . X EAL I, AR AR R e A A PR T A
RN HEOXATAURSEINE] ~/ . profile SCAFHRIHT:

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

RIGE, BIRTHE LG LR, fEm S THA get_esp32, )R LEMLES ASIRMEIREY PATH .
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T WK /bin/bash K &L shell, H[FF1EAE .bash_profile il .profile, Ml
THr .bash_profile . £ CentOS 35T, alias FFELSINE] .bashrc .

3. BHIFEPERAGE . profile HMU/ER . 1E1TPA T A4 MG PATH B B2 IEH:

printenv PATH

BEFHEHTLETQERMNG TAEER:

$ 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

BT ~"/home/user-name, MZHAIKM LARM ERHE.

B PREIRE /dev/ttyUSBO

I Linux ANV RELERE S ESP32 Bf & Hi Il Failed to open port /dev/ttyUSBO 4fiRigE. *TvAiditds
LATA P A e B R ARk

Arch Linux AR

1 Arch iz TR PER) gdb (xtensa-esp32-elf-gdb) FEZE ncurses 5, {H2 Arch f# i i{+2 ncurses 6, 7 AUR
W) TR A PR SO, AT AR HBAT 1ib32 B

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

TELHGX SR Z 1, AR AT RET 2R B AT I B IRA BIRL I b, BT e Py “Comments” HR2p
ARG

B E, YRATPAH ] crosstool-NG giid— 4 45%4: ncurses 6 [ gdb.

BRELR

RHRSERLBEITRISGE, WS % =% RIL BSP-IDF —i,
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7£ Mac OS k=223 ESP32 TE%E (54 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.

RREE

o %% pip:

sudo easy_install pip

WA pip BYEHRFH T 2080 %04 Python 3 tH6L.

RET A

Mac OS JiiAiy ESP32 T HAER DAM AT Hiuhik T2 -

https://dl.espressif.com/dl/xtensa-esp32-elf-gce8 4 0-esp-2020r3-macos.tar.gz

TEREG 2 G, BES] ~/esp HxH:

mkdir -p ~/esp
cd ~/esp
tar -xzf ~/Downloads/xtensa-esp32-elf-gcc8_4_0-esp-2020r3-macos.tar.gz

T HES RS ~/esp/xtensa-esp32-elf/ HEIET .

& ~/.profile SCIFHHYT PATH PRlEAF BDAMIM THAE. 4 7l xtensa-esp32-elf {EAGHhA b 22 i AT
"I, AE ~/.profile SUAEHNEPATR 154

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

o, ERTPUA iR ar a4 . XRE A PATA N RS T HAE A BER i . R N e S us i 2|
%y [F)/ .profile 3Cf4:h:

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

YT EMH TRAER, fEa ST A get_esp32, Winl VLK THAEASINE] PATH .
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T—%

i % =% 33 ESP-IDF SRS ST %35,

R

MEFIFRE Mac OS IMEFTH TR (€5 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 22k T HARMIATEFIRE O] DA S B SCRY 2 MacOS b ac% ESP32 T B 4s SRfffe, T B4inyf L
HH AT S ARLCRE BN FRAT A e T,

RRVEHIR

« L pip:

sudo easy_install pip

‘H‘ffﬁﬁé: pip *ﬁﬁﬁﬁﬁﬂ:ﬂ%')&%élj Pyth()’ﬁ/ éfk’14'_@o

MR F TR

o RERMKHI:

— Z23%E MacPorts B{3# homebrew {45 F2E , MacPorts &5 2758 5284 1)) XCode %4, {H /2 homebrew
HFRZAH: XCode g4 4T LHAIHT,

— X MacPorts:

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

—automake

— XfT homebrew:
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brew install gnu-sed gawk binutils gperftools gettext wget help2man libtool

—autoconf automake

QAR NG RBUB S R G R R

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

2

hdiutil mount ~/esp/crosstool.dmg

QPR AR AR H SRS

mkdir -p ~/esp
In -s /Volumes/ctng ~/esp/ctng-volume

PEAF R TAEH &

cd ~/esp/ctng-volume

T# crosstool-NG &R J54wi%:

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

git checkout esp-2020r3

git submodule update --init

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

ik THAE:

./ct-ng xtensa-esp32-elf
./ct-ng build
chmod -R ut+w builds/xtensa-esp32-elf

IR ) T RS R 73] ~/esp/ctng-volume/crosstool-NG/builds/xtensa-esp32-elf, #RifiMac
OS Tk HIARFLLFa 477 ik PRI, $F THEEGME] PATH .,

T—%

YRSEI BT R FRHE, HIEE I BSP-IDF 245,
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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 v4.0.2 --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

1Efi#: git clone fird My -b v4.0.2 BLIiF git M ESP-IDF (x5 OBUAR Y SCRSGS IV 14 43 3

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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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
F A s ) python i python3, python3.7, filll:

python3 -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 .

1.16. #E3x3CHH 111



https://github.com/espressif/esp-idf/tree/v4.0.2/examples
https://github.com/espressif/esp-idf/tree/v4.0.2/examples/get-started/hello_world
https://github.com/espressif/esp-idf/tree/v4.0.2/examples/get-started/hello_world
https://github.com/espressif/esp-idf/tree/v4.0.2/examples/get-started/hello_world

Read the Docs Template Documentation, & %5 v4.0.2

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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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 >

Bl 27 TARCE—F %

WEASEAG, 4% Serial flasher config > Default serial port MBI (P4 HFmatiZE: CmaE 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 WERER R ESP32-DevKitC (Hi3k ESP32-SOLO-1 #i4l) , WAERe SRR Fal, Hitk
menuconfig WA (CONFIG FREERTOS UNICORE).

BIN\E: miFFHER

AT S, bk TAE:

make flash

IBATPA LAy T AG N AR P A AT ESP-IDF 2044, #5421 bootloader ., 73 XA AR 7 il 3¢
Pho 3%, XL IR BEbESR 2 ESP32 I AR
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WER—PIA], AR e R B IR T EIE R (REEmEERe ). 823, FFRMICR S0, N
Y “hello_world” FFEEDh.

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...

MR EASEM ] Eclipse IDE, [MidF make 4IRS, iHS% Eclipse 154 .

BhE: s

AT PAfE ] make monitor g4, Mt “hello world” HizfriEdL.

AT A G, IDF YAl W RS

$ make monitor

MONITOR

(M owgksr)
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(8:EW)

--- 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

BES, GOt AEE S H SRS H S 2 5, BEIITHR “Hello world!” 717,

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...

T g cerl+], By IDF ML

W2k IDF WM ERe IR R A AR iR, BT EME R AR dliy (WF), RAWRER E &M At T
26 MHz fhiik, i ESP-IDF BRIASCRFR ZHOT KM fi ) 40 MHz k.

eB68) (Xn@dy. 66 (6PW+)BBHN9a— /96 ! 6t 566PE~BkBBeBeaBs6j A
~ZYOBY (19,1 66 e868) (Xn@by. |DrézY (8 jpill |8+2z5Ymup

BeRE,
IR A .
2. ¥TFFmenuconfig,

—

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

4. BRI, WERRIT A WA

MR BEATLABITAT S, —IRIERATIOEE . B A il e -

make flash monitor

WeAh, WEHIFEIDE WAL, THRESEZEH IDF BELge i SR sAn s .
Z1A \g" »u\amm ESP32 m*l]%j'
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BUE, ETPAZ— 2 A examples, B0E EHITR A ORI IR .

x

el

S
i

FH P AT DAYESE ] make iy 4B FLEBR BT IREA &, M IETFHIH A nmake menuconfig T EBIACE . X4

AR

i

=

A ik S
ESPPORT F 5 flash fil monitor A A MR M.

#: make flash ESPPORT=/dev/ttyUSB1, make monitor ESPPORT=COM1
ESPBAUD BTG ek ESP32 B FH A H iR,

f4]: make flash ESPBAUD=9600

MONITORBAUD | 735 W45 i FH i 8 s
f4]: make monitor MONITORBAUD=9600

TR TSI IRIEAS . (f]: export ESPPORT=/dev/ttyUSB1). FE[d]—&ifiei O, WK GASEEE,
i make fiy &34l -5 H FRE S B

T4 ESP-IDF

IR LA B RCA) ESP-IDF, 185 bug s tigrifett. Bk, FERUHR, Gt iy s
HOF A o S (RTFRAN T YA s ELR BRI esp-idf SCHRJE, SRIGHEIR S =5« 3R ESP-IDF Wiy
N, EHTE TR

WAREAERF ESP-IDF gk ~, W 4k 8 IDF_PATH, &0, THEEG CEHKE] ESP-
IDF.

BEAh, ST AR AR SR oy . BATT S, I 29 B AR

R

ERFEEXHhiRmm IDF_PATH (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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NTAERG LR EFEE PR “IDF_PATH” PRFACH A BCE, 344 I AT USRS B ) e Sk
H

Windows

HI PSPPI AR ELE C: /msys32/ete/profile.d/ H3krh. GRHTIF MSYS2 B I1HH, RETHAITIX
B .

1. 7£ C:/msys32/etc/profile.d/ HF NIE—MHMA S, FHm 4 N export_idf_path.sh.
2. ffj ¢ ESP-IDF HipMkie. 2S5 REREA X, HlL0 C: \msys32\home\user-name\esp\esp-idf.
3. LEIA A export fifd, e.g:

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

TR S Windows B4 AR SR B R IERHAT .
L PRAFIIAS
2. KM MSYS2 % HIFFRRITIF . S A AT iy R AL @ R X B 7 IDF_PATH:

printenv IDF_PATH

RERCHITAE A SCPE i AR BRART T I R
ARG P RE E S R AL IDF_PATH, WIWAEFTIT MSYS2 i HiF s A

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

WIEAE LS T BSP32 R MAREET, MH = & s T 5 NS T H, ERREE S A5 I
4540 42 N,

Linux and MacOS

1t ~/.profile UIFHMALAT 454, £ IDF_PATH:
export IDF_ PATH=~/esp/esp-idf

TR BT R ABI S SRR

HR: WR¥ /vin/bash ik HE ¢ shell, 3 H .bash_profile ffl .profile [RIW}fEFE, WITH .
bash_profile,

BATPA N i DA% IDF_PATH B 4815 i
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printenv IDF_PATH

BLHITE ~/ . profile SUFA (BRFFINIBLE) MBI IZPHTHIHK,
URAAE K AL IDF_PATH, AR T fH B8 AR I AE A o 77 11 hF3h A

export IDF_PATH=~/esp/esp-idf

VIESZYIN 2

B R HETE = NS TR, 7ERR T ESP32 JF AR, kI EF A I
5402 A2 NI,

5 ESP32 QIO ERE (184 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.

REFNGUAAE ESP32 FIl PC Z [AJ# .53 1

%3 ESP32 701 PC

1 USB 2ifs ESP32 JF A ERS] PC. MRS B B3 2%, #iik ESP32 J1 A&k Eiy USB 4%
AN (BOONERER DG ldy) 295, fEM ERRIKSIAR P b T 2248

PATT RS2 ESP32 I AR URS AR 7 A -

« ESP32-PICO-KIT il ESP32-DevKitC - CP210x USB to UART Bridge VCP Drivers

« ESP32-WROVER-KIT #I ESP32 Demo Board - FTDI Virtual COM Port Drivers
PARIRENUA T 5% . S8 ik ESP32 JF kit 'y PC HEm, X IKSELT W% O & T e ifE R 4
Ht A B

7 Windows F&EEiHO

Kt Windows 45 Hids iy COM dig A3, Wit ESP32 5 PC Wi, ARHEHiEs, AW umH
MINFEHIH, SRR .

PATR A ESP32 DevKitC #1 ESP32 WROVER KIT & [1:
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I 1

=4 Device Manager EI@

File Action View Help

&= | T HE =

a = tdk-kmb-op780
- .M Computer

b = Disk drives

b A Display adapters

b <8 DVD/CD-ROM drives

b Eﬁ Human Interface Devices

. -Cg IDE ATA/ATAPI controllers

b -2 Keyboards

b --ﬂ Mice and cther pointing devices
b | Monitors

b -EF Network adapters

473 Ports (COM & LPT)

b 2} Processors

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

b E Universal Serial Bus controllers

E 28: $Es5 s st ESP32-DevKitC [ USB Hf O #ss
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= .

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

File Action View Help

&= BIEHE

a2 tdk-kmb-op780
-8 Computer

(18]

'R

-+ Disk drives

‘a Display adapters

-y DVD/CD-ROM drives

Eﬁ Human Interface Devices
g IDE ATASATAPI controllers
2= Keyboards

PR ORT R RS

"R

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

-F Metwork adapters

473 Ports (COM & LPT)

PR RA

'R

-} Processors
» @y Sound, video and game controllers
M System devices

CE e

b H Universal Senal Bus controllers

& 29: Windows & FaR H P4~ USB-WROVER-KIT 5473 1
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7 Linux 1 MacOS t#&EEO

HAE ESP32 JFAcAi (BOMRE MIERLE:) BH & A0k, IBITA TPk, H—RIei TR REiE
B, 268 " RIHATTEMEGER S 2 G FHE TS, 28 0Bt THe 2 Ja B s 1 B2 ESP32 X 1 :

Linux

1s /dev/ttyx*

MacOS

1ls /dev/cu.*

7£ Linux RINAFE] dialout

LHE S T AE IS USB 55 1 o FERZH Linux AATHC, X2l AR AR P ds i El dialout
HRSE )

sudo usermod -a -G dialout $USER

& Arch Linux #, F5%E 1 DUT Ar2-0F 1 FEs ] wuep 4

sudo usermod -a -G uucp $USER

HOPE SR AR OR300 1 B2 S BURBE -

Wik OERE

DS UEA 1 R T 00T AR 5 10 R P R AT BE A . X AP, FRATTRAE PuTTY
SSH Client , ‘B4 Windows il Linux %P5 B, Gl DA HALH 1R 7 F BB R A 5 240
s %, BCEHE: PURRR = 116200, Bfnfl = 8, fFIkfL = 1, Arflks = No DUR23EH DA
Windows il Linux FA#HZ4L (41 115200-8-1-N) #)—SL@i5tnfil. R e kPR afAmy e kbt r
W

LIS IR, MEREA AT RN HE. HENEBGETEE ESP32 W AT FEN
ESP32 #)—A4~ il H .

ets Jun 8 2016 00:22:57

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

(T ogkzE)
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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%

122
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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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(8:EW)

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£f0008,1en:8

load:0x3f£f£f0010,1len: 3464

load:0x40078000,1len: 7828

load:0x40080000,1len:252

entry 0x40080034

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

IR AR LU H A, WBORRTIERIEY, G DAREEZE, R)n N AR LkE] ESP32.

W AT AR, fE BSP32 R A R 2 B, TSRO R A BT RTS
& DTR 51 BT BREEA Y, KEHOFRR (LRI R R WA M. B
HUAFAE T4 RTS & DTR 3IMEHERS] BN & GPIOO 5l EMHI. BLEAMEE, S0 esptool

documentation °

WA WAEMRIER L O &, T, RN S — BRIk L BSP32. MR
ST IFIAE TR 1

TR 25 T ESP32 FF R MRS, M4 454 ANYEEER T E, #5REE S L5 @ D
AR 5

Eid make IELBIBFIRRIIE (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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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/v4.0.2/get-started-legacy/make-project.html
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S#kmE

Fl esp-idf-template 3 H—#E, ESP-IDF ¥£ Github i examples HER FARFIITH .
HREIFEWHE G, VB FHH S, RG5O TR E A .

==

make menuconfig

mixIE

make all

IR ERE app M bootloader FARHEECLE A AN X3,

R

Y make all 455, RGIFHTH a2 TR EA ] esptool.py Kesith Ao ] PAIE L AT 454
BEAThE:

make flash

XA VER PR AT H (235 app, bootloader FI4r#I3) . il 4 make menuconfig W DAL
B,

1517 make flash Z HjJLF5i51T make all. izfT make flash Rf [ ZhE ALK —U.

RmiFFRR N AER

FEBAERZ )G, HP ML ERESE app, Ak bootloader 143X 2:
« make app - {UAIEN AT
« make app-flash - (UG HFESF

7 2 make app-flash §4-KF HZhEE app.

2R bootloader FIFIXFAALTE, IFALNTHATE BB RIA A T S0 -
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STEE

GiPksE T, build” FSRa a4 “my_app.bin” FIEHISCPE. KR AT bootloader Ik
fi) ESP32 BUR — HEd S0

—A~ ESP32 flash WAL &2 FREF, PARZEMEGE (BOEEdE, SRS, SE0HES) . Wi, 44X
FepesAr flash fwAgHihl 0x8000 L

SFRERENFHIE DB (03%), 880 (app, Blalidqh) , FREURIINAE 40 R
B,
{43 X Fe i B B 7 YA /2 make menuconfig HEFE— AT TE 3o X3

« “Single factory app, no OTA”

« “Factory app, two OTA definitions”
LEXPRE LR, ) RS A 0x10000, 384T make partition_table, W] PAFT EIA>IX FEdH5E .
WEXT R MEE, PARAMTEIE H & LXK, WAEE s,

Eclipse IDE B8k RIERE (145 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.

%24t Eclipse IDE

Eclipse IDE jg—al LI 0T A 358, I T495 . SiFmiEil ESP-IDF 3iH .

o BT, WAEEHT G BN ESP-IDF, AR IRESHEN T Windows, OS X Al Linux [

o WATEW, BV EEMHGATAE-TH, KEEREIHWAERE. I, SRFEM S
17 (make menuconfig) XJ#if#) ESP-IDF Tji H #:47HCE . HAl, Eclipse HAZHpx ESP-IDF 1ji H it
TR

o THEAMIRA Eclipse Installer EEHFE-4, At eclipse.org.

o 24T Eclipse Installer, %4 “Eclipse for C/C++ Development” (HHAWH A GEE "k CDT),
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https://www.eclipse.org/
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& Eclipse IDE

THFTIF AU Eclipse IDE, HZIRPA TR P IRIEAT#AF :

SAHmE

Eclipse IDE Ffifi i ESP-IDF ) Makefile TIGE. [H I, 0 FH Eclipse Fi, 55 256002 —1 ESP-IDF
WiH. 7E4)# ESP-IDF Wi H i, &uJAMEA GitHub H idf-template 3 H ik, A esp-idf FH
e EEE— example,

iz47 Eclipse, 1%$% “File” -> “Import--7,
TEF X REHE ik #E “C/C++7 -> “Existing Code as Makefile Project”, #XJ5 57 “Next”,

TERAAEF “Existing Code Location” £ &4 A IDF Wi H AR . HE, XENH A ESP-IDF
i H f AR, MidE ESP-IDF ARG GXFEEFHE) o 1A, EEan HirgEh a4l
Makefile (IfiH Makefile) 304

TEARSRE, $%F] “Toolchain for Indexer Settings”, 14 “Cross GCC”, fx)5 & “Finish”.

T E B

FIH R BAE “Project Explorer” "R A MEFERIH , IR PP ESE “Properties”.

B “C/C++ Build” THY “Environment” JEPETT, %4 “Add--”, IFEXT A7 B A BATCH_BUILD
1,

PRET “Add--7, FFAE “IDF_PATH” g A ESP-IDF FrfEn)se B 24 AL .

PR “PATH” MBS &, AEUZEBOME. 2R Xtensa T HEEM AR ATE “PATH” %1%,
W) % 4% (something/xtensa-esp32-elf/bin) N FEFF, T HAFAYHAEEZZT /home/
user-name/esp/xtensa-esp32-elf/bin. VLR EHEFEMWIMMATRME S . Windows H 75
FF C:\msys32\mingw32\bin;C: \msys32\opt\xtensa-esp32-elf\bin;C: \msys32\usr\bin 73
PATH FRBAE SRR 02 B (ARG msys32 2468 THE Bk, TS WO B 1Y A2 DA PE BC 4511
AHBFFET) o

1t macOS F4 I, #—4 “PYTHONPATH” ¥isiskt, J45H % E % /Library/Franeworks/
Python.framework/Versions/2.7/1ib/python2.7/site-packages, fRiERS T HlSE % Python
(854035 pyserial i) T PAZE S Eclipse N E LA Python,

AifE “C/C++ General” -> “Preprocessor Include Paths” J&E4: 111
— il “Providers” 3T+,

* M “Providers” #|ZEH$E “CDT Cross GCC Built-in Compiler Settings”, ¥ “Command to
get compiler specs” BN xtensa-esp32-elf-gcc ${FLAGS} -std=c++11 -E -P -v -dD
"${INPUTS}"
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* M “Providers” #l|FE k¥t “CDT GCC Build Output Parser” , ¢ “Compiler command
pattern” Bl xtensa-esp32-elf-(gcclg\+\+|c\+\+|cclcpplclang)

o HifE “C/C++ General” -> “Indexer” JEM: T .

— %[ “Allow heuristic resolution of includes™ A%, & f IR, Eclipse A i Ik 3| Ea 11
SkSCHEH SR

iy “C/C++ General” -> “Indexer” JE4T .

o %EHF “Enable project specific settings” PAJE AT A HABIE & .

R BNk “Allow heuristic resolution of includes” . [H A jg F IR, 453 Eclipse ik
FIEHRY LSO H 3%

miy “C/C++ Build” -> “Behavior” J@# 1.
o 3P “Enable parallel build” WA 2414 34Kz

7 Eclipse IDE hg)iEmB

TEH KRBT H i, Eclipse IDE FJfig2x B/n KEA XA E AER T RFES, 25 RAE T H daifid %
TR R — 28R SO 2 7R ESP-IDF Wi H A Ed AR H 2By . B, X L8R AT -5 HE ESP-IDF Bl H
HERGEUE TR o

e fiii “OK”, %[ Eclipse IDE H1#4) “Properties” Xi5HE.

o 1t Eclipse IDE Ffist, F7IT a4 HAs. YEATIH B¢, il make menuconfig fir4 R ) ESP-
IDF Wi H TR E . BPrE, @UETCIRTE Eclipse o 5g AR

4o RIERMATRIT 4609 B E F 3R, ESP-IDF 37 o £ 47 P #ATHE - {2 T Eclipse oy T L F4A%
e, FIZA A A R A

o 12[H] Eclipse IDE A, 13 “Project” -> “Build” A@ERHIH .

PR R B AAE Eclipse IDE HEEAMIE T H , WA fEFEE%EEE “Project” -> “Clean before choosing
Project” -> “Build”, fiF Eclipse &F A E S SE, HAR R & S SU a5 B4

#£ Eclipse IDE thiERIGH

] DAKF make flash HAREEE Eclipse WiH Y, i3 Eclipse UI JE ] esptool.py #Hf7hest:

o §TJT “Project Explorer”, HfrififpiH (EEATHEAL, mARMHE THY73CF, 50 Eclipse
T B R EI AR Makefile).

o MIEHHEEE “Build Targets” -> “Create”,

o fA “fash” SyEARAFR, HALPED (I BOAE.
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o Pt “Project” -> “Build Target” -> “Build (PefEfE: Shift + F9)”, Al H & Xk Hir, BT
i, BeRIH

R, 2081 make menuconfig, BEHTH HAMIHALLESREDT . make menucontig {)F5 Ml iy 1T
B (WA BRI AR ) o

MARE, HHREMHEERRI bootloader 1 partition_table,

Customized Setup of Toolchain (Legacy GNU Make)

Instead of downloading binary toolchain from Espressif website (see % —7: 1% # T 244 ) you may build the

toolchain yourself.

{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.

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:
 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.

MEFHIRE Linux IMF TR THE (¥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.

MR Z%E T HARMARE SRR o] DA L RS SCRY Linue -F & T BAEn iz ik 5 ORIFAS, T B0y g% Uik
H OB S T IRLE  FRATT A0 e TR

1.16. #E3x3CHH 129


../../../en/v4.0.2/get-started-legacy/linux-setup-scratch.html

Read the Docs Template Documentation, & %5 v4.0.2

RRVEMIR

B ESP-IDF #4741, EFEEIRIA N4
e Ubuntu F1 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 python-pyserial,

—python-cryptography python-future python-pyparsing python-pyelftools

MR —LEIHRY (2014 4£270) Linux ZATHUPHEY pyserial AT AESZ 2.x , ESP-IDF JFARSCH;. 1E
RGOS, 5% 25wy Python $i4F @ B85, Jlid pip THRZH SFRrHIRA .

MR F TR

o LM
— 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:
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TODO

B TAEH S, REEA:

mkdir -p ~/esp
cd ~/esp

T2k crosstool-NG %X )5 2i%:

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

git checkout esp-2020r3

git submodule update --init

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

g i T HL g

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

A2 T HAE SR 1ES ~/esp/crosstool-NG/builds/xtensa-esp32-elf, MPE Linur T i% FIRHE T
wagATE sk N, R T RAEANINE] PATH H

T—%

KB IF KRB, WAL FOR ESP-IDF %45,
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CHAPTER 2

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

bool auto_latency

BLE auto latency, used to enhance classic BT performance

bool bt_legacy_auth_vs_evt
BR/EDR Legacy auth complete event required to protect from BIAS attack

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
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struct esp_vhci_host_callback

esp__vhei_host_callback used for vhei call host function to notify what host need to do

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 = 0x(2
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:
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enum

enum

ESP_BLE_SCA_500PPM = 0
BLE SCA at 500ppm

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 = (
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_HDLO-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
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ESP_BLE_PWR_TYPE_CONN_HDL2 = 2

For connection handle 2

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

enum 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
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ESP_PWR_LVL_P3 =5
Corresponding to +3dbm

ESP_PWR_LVL_P6 = 6
Corresponding to +6dbm

ESP_PWR_LVL_P9 =7
Corresponding to +9dbm

ESP_PWR_LVL_N14 = ESP_ PWR_LVL_NI12
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
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Overview

Instructions

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_{:[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
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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

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]
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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.

typedef uint8_+t esp_ble_key_mask_t

Enumerations

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_TIMEOUT
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
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ESP_BT_STATUS_EIR_TOO_LARGE

enum esp_bt_dev_type_t
Bluetooth device type.

Values:
ESP_BT_DEVICE_TYPE_BREDR = (x01
ESP_BT_DEVICE_TYPE_BLE = 0x02
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 = (x01
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 = 0x01

BT MAIN API

Overview

Instructions

Application Example

Instructions

API| Reference

Header File

o bt/host/bluedroid/api/include/api/esp_ bt_main.h
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Functions

esp__bluedroid__status 1 esp_bluedroid_get_status(void)
Get bluetooth stack status.

Return Bluetooth stack status

esp__err_t 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
¢ 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 1 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:
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ESP_BLUEDROID_STATUS_UNINITIALIZED = 0

Bluetooth not initialized

ESP_BLUEDROID_STATUS_INITIALIZED
Bluetooth initialized but not enabled

ESP_BLUEDROID_STATUS_ENABLED

Bluetooth initialized and enabled

BT DEVICE APIs

Overview

Bluetooth device reference APIs.

Instructions

Application Example

Instructions

API| Reference

Header File

e 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_1 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
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« ESP_ERR_INVALID ARG : if name is NULL pointer or empty, or string length out of
limit
« ESP_ERR _INVALID STATE : if bluetooth stack is not yet enabled
« ESP FAIL : others
Parameters

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

o 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
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Functions

esp__err_1 esp_ble_gap_register_callback(esp gap_ble cb t callback)
This function is called to occur gap event, such as scan result.
Return
¢ ESP OK : success
e other : failed
Parameters
e callback: callback function
esp_err_t esp_ble_gap_config_adv_data(esp_ble adv_data_t *advy_data)
This function is called to override the BTA default ADV parameters.
Return
e ESP OK : success
e 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_t esp_ble_gap_set_scan_params (esp_ ble_scan__params_t *scan__params)
This function is called to set scan parameters.
Return
e ESP OK : success
o 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
¢ ESP OK : success

o other : failed
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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
— 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
¢ ESP OK : success
e other : failed
esp_err | 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_t 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.
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Return
e ESP OK : success
e other : failed
esp_err_1 esp_ble_gap_set_rand_addr(esp_ bd_addr_t rand__addr)
This function sets the random address for the application.
Return
e 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
« ESP OK : success
o other : failed
esp_err 1 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_t esp_ble_gap_config_local_icon(uintl6_t icon)

set local gap appearance icon

Return
e ESP OK : success
o other : failed

Parameters
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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
¢ ESP_ OK : success
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, uintl6 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

o ESP_OK : success

e other : failed
Parameters

e bd_addr: BD address of the peripheral
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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
e ESP OK : success
o other : failed

Parameters

e name: - device name.

esp_err_t 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 t esp_ble_gap_config_adv_data_raw(uint8_t *raw data, uint32_t raw_data_ len)

This function is called to set raw advertising data. User need to fill ADV data by self.

Return
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¢ 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 | 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.
Return
¢ ESP OK : success
e 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
e other : failed
Parameters
e remote_addr: : The remote connection device address.
esp_err_1 esp_ble_gap_add_duplicate_scan_exceptional_device(esp_ble duplicate exceptional info__type t

type, esp__duplicate_info_t

device__info)
This function is called to add a device info into the duplicate scan exceptional list.

Return
« ESP OK : success
e other : failed

Parameters
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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_1 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
¢ ESP OK : success
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

o param_type: : the type of the param which to be set
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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
o other : failed
Parameters
e bd_addr: : BD address of the peer
e accept: : accept the security request or not
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_t 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

o other : failed
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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

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.

o ESP_FAIL : failed

esp_err t esp_ble_get_bond_device_list(int *dev num, esp ble bond dev t *dev_list)

esp__

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().

o 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.

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 in response to
ESP_GAP_BLE_OOB_REQ_EVT.

Return - ESP__OK : success

e other : failed
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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)
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.

Return - ESP_OK : success
e other : failed
Parameters
e remote_device: : BD address of the peer device

esp__err_t 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
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esp__ble__pesrk_keys t pcsrk_key

received peer device SRK

esp_ ble pid keys t pid_key
peer device ID key

esp__ble_lenc_keys 1 lenc_key
local encryption reproduction keys LTK = = d1(ER,DIV,0)

esp_ ble_lesrk keys lesrk_key
local device CSRK = d1(ER,DIV,1)

union esp_ble_sec_t

#include <esp__gap_ ble api.h> union associated with ble security

Public Members
esp__ble_sec_key notif 1 key_notif
passkey notification

esp__ble_sec_req tble_req
BLE SMP related request

esp__ble_key tble_key
BLE SMP keys used when pairing

esp__ble_local _id_keys t ble_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 _evt 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 cb_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
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struct esp_ble_gap_cb_param_t::ble_adv_data_raw _cmpl _evl 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 1 ble_security

ble gap security union type

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 _evl 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 b 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
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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.

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.
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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.

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.
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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.

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__evl 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 tble_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

166 Chapter 2. API &%



Read the Docs Template Documentation, & %5 v4.0.2

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.

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.
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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

esp__bd__addr_t bda

Bluetooth device address

uintl6 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

uint16_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

uintl6_t length
The length of device info
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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

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
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esp__ble_adv__channel _t channel_map

Advertising channel map

esp_ ble _adv_filter tadv_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

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

uint16 t manufacturer_len

Manufacturer data length

uint8_ t *p_manufacturer_data

Manufacturer data point

uint1l6_t service_data_len

Service data length

uint8 t *p_service_data

Service data point
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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

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

uintl6_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
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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

uintl6 t max_int

Max connection interval

uint16_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
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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

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
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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

uint8 t sec_level

The security level of the security link

esp_ bt _octet16 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
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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

Public Members
esp bd addr t bd_addr
peer address

esp__ble_bond_key info_t 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 t key_type
key type of the security link

esp__ble__key_value 1 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_octetl16_t ir
the 16 bits of the ir value
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esp_ bt _octetl6 t irk
the 16 bits of the ir key value

esp bt _octet16 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

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
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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
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_QOUT
ESP_I0_CAP_IO
ESP_IO_CAP_IN
ESP_I0_CAP_NONE
ESP_I0_CAP_KBDISP

ESP_BLE_APPEARANCE_UNKNOWN

ESP_BLE_APPEARANCE_GENERIC_PHONE
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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

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
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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
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_CONTINUOUS_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.
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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]

typedef void (*esp_gap_ble_cb_t)(esp gap ble cb event t event, esp ble gap cb_param i

*param)
GAP callback function type.

Parameters
e event: : Event type

o 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 = 0

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
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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_0O0B_REQ_EVT
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
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enum

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

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
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
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enum

enum

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_32S0L_SRV_UUID = Ox1f
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
ESP_BLE_AD_TYPE_LE_SUPPORT_FEATURE = 0x27
ESP_BLE_AD_TYPE_CHAN_MAP_UPDATE = (x28
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
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enum 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.

enum esp_ble_sec_act_t

Values:
ESP_BLE_SEC_ENCRYPT = 1
ESP_BLE_SEC_ENCRYPT_NO_MITM
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:
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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.
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 = 0Ox1
the Link Layer should filter out duplicate advertising reports to the Host
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enum

enum

BLE_SCAN_DUPLICATE_MAX = 0x2
0x02 — OxFF, Reserved for future use

esp_gap_search_evt_t
Sub Event of ESP_ GAP_BLE_SCAN_RESULT EVT.

Values:

ESP_GAP_SEARCH_INQ_RES_EVT = (

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.

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)

186

Chapter 2. API &%



Read the Docs Template Documentation, & %5 v4.0.2

enum esp_ble_wl_opration_t

Values:

ESP_BLE_WHITELIST_REMOVE = 0X00

remove mac from whitelist

ESP_BLE_WHITELIST_ADD = 0X01
add address to whitelist

enum esp_bt_duplicate_exceptional_subcode_type_t

Values:

ESP_BLE_DUPLICATE_EXCEPTIONAL_LIST_ADD = (

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

enum esp_ble_duplicate_exceptional_info_type_t

Values:

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 | ---

.
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

[ [

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
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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

Application Example

Instructions

API Reference

Header File

e 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 _value t attr_value

Gatt attribute structure

uint16 t handle
Gatt attribute handle
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Structures

struct esp_gatt_id_t

Gatt id, include uuid and instance id.

Public Members
esp bt wuid_tuuid
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.

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

uintl6_t max_length

Maximum length of the element

uint1l6_t length

Current length of the element

uint8_t *value

Element value array
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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

Public Members
esp_attr _control 1 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
uintl6_t start_hdl
Gatt start handle value of included service

uint1l6 t end_hdl

Gatt end handle value of included service
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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

struct esp_gatt_value_t
Gatt attribute value.

Public Members
uint8_t value[ESP_GATT_MAX_ATTR_LEN]
Gatt attribute value

uint1l6 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

uint16_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
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struct esp_gattc_multi_t

read multiple attribute

Public Members

uint8 t num_attr

The number of the attribute

uint16_t handles[ESP_GATT_MAX_READ_MULTI_HANDLES]
The handles list

struct esp_gattc_db_elem_t

data base attribute element

Public Members

esp__gatt_db__attr_type_t type
The attribute type

uint1l6_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
uint1l6 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 wuid 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 secondary service

uintl6_t start_handle

The start handle of the service
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uint1l6 t end_handle
The end handle of the service

esp bt wuid t uuid

The uuid of the service

struct esp_gattc_char_elem_t

characteristic element

Public Members
uintl6 t char_handle
The characteristic handle

esp__gatt_char prop t properties

The characteristic properties

esp_ bt _wwuid_t uuid

The characteristic uuid

struct esp_gattc_descr_elem_t

descriptor element

Public Members
uintl6_t handle
The characteristic descriptor handle

esp_ bt _wwuid_t uuid

The characteristic descriptor uuid

struct esp_gattc_incl_svc_elem_t

include service element

Public Members
uint16 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 wuid t uuid

The include service uuid
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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
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_I0_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
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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
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_NUM_DIGITALS_DESCR
ESP_GATT_UUID_VALUE_TRIGGER_DESCR
ESP_GATT_UUID_ENV_SENSING_CONFIG_DESCR
ESP_GATT_UUID_ENV_SENSING_MEASUREMENT DESCR
ESP_GATT_UUID_ENV_SENSING_TRIGGER_DESCR
ESP_GATT_UUID_TIME_TRIGGER_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
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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
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
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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

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
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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

Enumerations

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

enum 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
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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 = 0x0b
ESP_GATT_INSUF_KEY_SIZE = Ox0c
ESP_GATT_INVALID_ATTR_LEN = 0x0d
ESP_GATT_ERR_UNLIKELY = 0x0e
ESP_GATT_INSUF_ENCRYPTION = 0x0f
ESP_GATT_UNSUPPORT_GRP_TYPE = 0x10
ESP_GATT_INSUF_RESOURCE = Ox11
ESP_GATT_NO_RESOURCES = 0x80
ESP_GATT_INTERNAL_ERROR = 0x81
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 = 0xS8a
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 = 0x8&f
ESP_GATT_DUP_REG = 0x90

ESP_GATT_ALREADY_OPEN = (0x91
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enum

enum

ESP_GATT_CANCEL = 0x92
ESP_GATT_STACK_RSP = 0xe0
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

esp_gatt_conn_reason_t

Gatt Connection reason enum.
Values:

ESP_GATT_CONN_UNKNOWN = 0

Gatt connection unknown

ESP_GATT_CONN_L2C_FAILURE =1

General L2cap failure

ESP_GATT_CONN_TIMEOUT = 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

esp_gatt_auth_req_t

Gatt authentication request type.
Values:
ESP_GATT_AUTH_REQ_NONE = 0

ESP_GATT_AUTH_REQ_NO_MITM =1
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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

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
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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 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.
— 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_t esp_ble_gatts_register_callback(esp_galts cb_t callback)
This function is called to register application callbacks with BTA GATTS module.

Return
¢ ESP OK : success

o other : failed
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esp__err_1 esp_ble_gatts_app_register (uintl6_t app_id)
This function is called to register application identifier.
Return
¢ ESP OK : success
e other : failed

esp__err 1 esp_ble_gatts_app_unregister (esp_ gatl if t gatts if)
unregister with GATT Server.

Return
¢ ESP OK : success
e other : failed
Parameters
o gatts_if: GATT server access interface

esp_err_1 esp_ble_gatts_create_service(esp_ gatt if 1 gatts_if, esp__gatt_srve_id_t

*service_id, uintl6_t num__handle)

Create a service. When service creation is done, a callback event ESP_ GATTS CREATE 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_t esp_ble_gatts_create_attr_tab(const esp__gatts _attr_db_t *gatts _attr_db,

esp_gatt_if t gatts if, uint8_t  maz_nb_ attr,

uint® t srve__inst_id)
Create a service attribute tab.

Return
¢ ESP OK : success

o other : failed

2.1. EF API

203



Read the Docs Template Documentation, & %5 v4.0.2

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 m-

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 ESP__ GATTS ADD_INCL_SRVC_EVT is reported the included service ID.
Return
¢ ESP OK : success
e other : failed
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_t esp_ble_gatts_add_char(uintl6_t  service handle, esp_ bt _uuwid_t  *char_uuid,

esp_gatt _perm_t perm, esp_gatt 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.
e perm: : Characteristic value declaration attribute permission.
o property: : Characteristic Properties
e char_val: : Characteristic value

e control: : attribute response control byte
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esp_err | esp_ble_gatts_add_char_descr(uint1l6_t service handle, esp bt uuid_t *descr wuid,
esp__gatt_perm__1 perm, esp__attr_value_t

*char_descr_wval, esp_attr control t *control)
This function is called to add characteristic descriptor. When it’ s done, a callback event

ESP_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
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
ESP_GATTS_DELETE_EVT is report with the status.
Return
e ESP OK : success
e 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.
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esp__err_t esp_ble_gatts_stop_service(uintl6_t service_handle)
This function is called to stop a service.
Return
¢ ESP OK : success
e other : failed
Parameters
e service_handle: - service to be topped.
esp_err | esp_ble_gatts_send_indicate(esp gatt if t gatts if, uintl6_t conn_id, uintl6_t

attr_handle, uintl6_t wvalue_len, uint8 t *wvalue, 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
o 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.
o value: value to indicate.
e need_confirm: - Whether a confirmation is required. false sends a GATT notification, true

sends a GATT indication.

esp_err_1 esp_ble_gatts_send_response(esp galt if t 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

o gatts_if: GATT server access interface
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e conn_id: - connection identifier.
e trans_id: - transfer id

e status: - response status

e rsp: - response data.

esp_err | 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
e other : failed
Parameters
e attr_handle: the attribute handle which to be set
e length: the value length

e value: the pointer to the attribute value

esp_gatt_status t esp_ble_gatts_get_attr_value(uintl6_t attr handle, uint16_t *length, const

t**

uint& value)

Retrieve attribute value.

Return
¢ ESP GATT OK : success
e 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

1s__direct)
Open a direct open connection or add a background auto connection.

Return
¢ ESP OK : success
o other : failed

Parameters
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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_t esp_ble_gatts_close(esp_gatl if t gatts if, uint16_t conn_id)

Close a connection a remote device.
Return

e ESP OK : success

o other : failed
Parameters

e gatts_if: GATT server access interface

e conn_id: connection ID to be closed.

esp__err_t esp_ble_gatts_send_service_change_indication(esp_gatt if t gatts__if,

esp__bd__addr t remote__bda)
Send service change indication.

Return
e ESP OK : success
e 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::gatts reqg 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
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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

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::gatls 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::gatls congest_evt param congest
Gatt server callback param of ESP_ GATTS CONGEST_EVT
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struct esp_ble_gatts cb_param__t::gatls 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

uint8_t sve_inst_id

Service id

uint16_t num_handle
The number of the attribute handle to be added to the gatts database

uintl6_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
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struct gatts_add_char_evt_param
#include <esp__gatts _api.h> ESP__GATTS_ADD_CHAR_EVT.

Public Members
esp__gatt_status t status
Operation status

uint16_t attr_handle

Characteristic attribute handle

uintl6 t service_handle

Service attribute handle
esp bt wuuid t char_uuid

Characteristic uuid

struct gatts_add_incl_srvc_evt_param
#include <esp__gatts _api.h> ESP__GATTS_ADD_INCL_SRVC_EVT.

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 t status

Operation status
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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

uint16_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

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
uint16_t conn_id
Connection id

esp_bd__addr t remote_bda

Remote bluetooth device address
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esp__gatt _conn__params_{ 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 1 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.

Public Members

esp__gatt_status 1 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.
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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

uint8_t exec_write_flag

Execute write flag

struct gatts_mtu_evt_param
#include <esp__gatts _api.h> ESP_GATTS_MTU_EVT.

Public Members

uint16_t conn_id
Connection id

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
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uintl6 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

struct gatts_rsp_evt_param

#include <esp__gatts _api.h> ESP__GATTS_RESPONSE_EVT.

Public Members

esp__gatt__status 1 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 _t status

Operation status

struct gatts_set_attr_val_evt_param
#include <esp__gatts_api.h> ESP_GATTS_SET_ATTR,_ VAL_EVT.
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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 t status
Operation status

uintl6_t service_handle

Service attribute handle

struct gatts_stop_evt_param

#include <esp__gatts _api.h> ESP_GATTS_STOP_EVT.

Public Members
esp__gatt_status 1 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
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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

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:
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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

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
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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

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
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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

API| Reference

Header File

e bt/host/bluedroid /api/include/api/esp_ gattc_api.h

Functions

esp_err | esp_ble_gattc_register_callback(esp gattc cb_t callback)
This function is called to register application callbacks with GATTC module.

Return
e ESP OK: success
e other: failed
Parameters
e callback: : pointer to the application callback function.
esp_err 1 esp_ble_gattc_app_register(uintl6_t app_id)
This function is called to register application callbacks with GATTC module.
Return
e ESP_ OK: success
e other: failed
Parameters
o 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
o other: failed

Parameters
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e gattc_if: Gatt client access interface.

esp__err_1 esp_ble_gattc_open(esp_galt if t gattc__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
o 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_t esp_ble_gattc_close(esp_gatlt 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).
Return
e ESP_ OK: success
e other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: connection ID to be closed.
esp_err_t 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
e other: failed

Parameters
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e gattc_if: Gatt client access interface.
e conn_id: connection ID.

esp_err_t esp_ble_gattc_search_service(esp_gatt if i gattc__if, uintl6_t conn__td,

esp_bt_wuid_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

o other: failed
Parameters

e 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

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
e ESP_ OK: success
e other: failed
Parameters
o gattc_if: Gatt client access interface.
e conn_id: connection ID which identify the server.
e svc_uuid: the pointer to the service uuid.
o 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.

e offset: Offset of the service position to get.
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esp__gatl_status 1 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, uintl6_t *count,

uintl6_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
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 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.
o offset: Offset of the characteristic position to get.
esp__gatt_status 1 esp_ble_gattc_get_all_descr(esp gatlt if t gattc if, uintl6_t conn_id,

uintl6_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
o other: failed
Parameters
e gattc_if: Gatt client access interface.
e conn_id: connection ID which identify the server.
e char_handle: the given characteristic handle
o result: The pointer to the descriptor in the 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.
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o offset: Offset of the descriptor position to get.

esp__gatt_status 1 esp_ble_gattc_get_char_by_uuid(esp gatl if t gattc__if, uintl6_t

conn__id, uintl6_t start handle, uintl6_t
end__handle, esp bt _wuuid_t  char_uuid,
esp__gattc_char_elem 1 *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.

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

e other: failed

Parameters

o gattc_if: Gatt client access interface.

conn_id: connection ID which identify the server.
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e start_handle: the attribute start handle

e end_handle: the attribute end handle

e char_uuid: the characteristic uuid.

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 | esp_ble_gattc_get_descr_by_char_handle(esp gatt if ¢ gattc if, uintl6_t
conn_id, uintl6_t char_handle,
esp bt _uuid_t descr_uuid,
esp_gattc__descr_elem_t  *result,

uintl6_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
e other: failed
Parameters
o 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__gatlt_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_uuid, 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
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¢ 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 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__gatt status t esp_ble_gattc_get_attr_count(esp galt 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
« ESP OK: success
e other: failed
Parameters
e gattc_if: Gatt client access interface.
e conn_id: connection ID which identify the server.
o type: the attribute type.

e start_handle: the attribute start handle, if the type is ESP_ GATT_ DB_DESCRIPTOR,

this parameter should be ignore

o 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.
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esp__gatlt_status 1 esp_ble_gattc_get_db(esp gatt if t gattc_if, uintl6 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
o other: failed
Parameters
e gattc_if: Gatt client access interface.
e start_handle: the attribute start handle
¢ 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 t 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.

Return
« ESP OK: success
e 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_1 esp_ble_gattc_read_multiple(esp gatt if t gattc_if, uintl6 t conn__id,

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
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¢ ESP_ OK: success
e other: failed
Parameters
e 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, uintl6_t

handle, esp gatt auth_req t auth__req)
This function is called to read a characteristics descriptor.

Return
« ESP_OK: success
e other: failed

Parameters
o gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e handle: : descriptor handle to read.
e auth_req: : authenticate request type

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
e 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.
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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__galt _write_type t write__type,

esp_gatt _auth_req t auth__req)
This function is called to write characteristic descriptor value.

Return
« 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.

esp_err 1 esp_ble_gattc_prepare_write(esp galt if t gattc if, uintl6_t conn_id, uintl6_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
e gattc_if: Gatt client access interface.
e conn_id: : connection ID.
e handle: : characteristic handle to prepare write.
o offset: : offset of the write value.

e value_len: length of the value to be written.
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e value: : the value to be written.
e auth_req: : authentication request.
esp_err 1 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
« 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.

esp_err 1 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
o 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, uintl6_t handle)
This function is called to register for notification of a service.

Return
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o ESP_ OK: registration succeeds
o other: failed
Parameters
e 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 t gattc_if, esp__bd__addr t

server__bda, uint16_t handle)
This function is called to de-register for notification of a service.

Return

o ESP_ OK: unregister 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_t 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 1 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.

2.1. EF API 231



Read the Docs Template Documentation, & %5 v4.0.2

Return
e ESP OK: success
o other: failed
Parameters
o 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
« ESP OK: success
o other: failed
Parameters
e gattc_if: Gatt client access interface.

esp_err 1 esp_ble_gattc_cache_clean(esp bd_addr t remote_bda)

Clean the service cache of this device in the gattc stack,.

Return
¢ ESP OK: success
o 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.
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Public Members
struct esp ble gattc cb_param_ t::gattc reg evt param reg
Gatt client callback param of ESP_ GATTC_REG_EVT

struct esp ble gattc cb param_t::gatic _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 gattc cb_param_ t:gattc cfg mitu_evt param cfg_mtu

Gatt client callback param of ESP_ GATTC_ CFG_MTU_EVT

struct esp_ble_gattic_cb__param__t::galtc__search__cmpl_evt param search_cmpl
Gatt client callback param of ESP_ GATTC_SEARCH_CMPL_EVT

struct esp ble gattc cb _param_ t::gattc 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::gatic _exec cmpl evl param exec_cmpl
Gatt client callback param of ESP. GATTC EXEC_ EVT

struct esp_ble gattc_cb_param_ t:gattc notify evt param notify
Gatt client callback param of ESP_ GATTC_NOTIFY_EVT

struct esp ble gattc_cb_param_ t::gattc srvc chg evt param srvce_chg

Gatt client callback param of ESP_ GATTC_ SRVC_CHG_EVT

struct esp_ble_gattic_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
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struct esp_ble gattc_cb_param__t::gattc _get addr list _evl 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 srvc _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

uintl6_t conn_id

Connection id

uintl6_t mtu
MTU size

struct gattc_close_evt_param

#include <esp__gattc _api.h> ESP__GATTC_CLOSE_EVT.

Public Members
esp__gatt__status 1 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

uintl6 t conn_id

Connection id
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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__1 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 1 status
Operation status

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.
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Public Members
esp__gatt _status t 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.

Public Members

uint16_t conn_id

Connection id

esp_bd_addr t remote_bda

Remote bluetooth device address

uintl6_t handle

The Characteristic or descriptor handle

uintl6 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.
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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
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
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

uint16_t conn_id

Connection id

uint1l6 t handle

Characteristic handle

uint8 t *value

Characteristic value

uintl6 t value_len

Characteristic value length
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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

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

uintl6_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

uint16_t conn_id

Connection id

uintl6 t start_handle

Service start handle
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uint1l6 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.

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

uint1l6_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
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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_ gattc 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

o gatts_if: : GATT client access interface, normally different gattc_if correspond to different

profile

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
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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

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
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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

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
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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

BLUFTI is a profile based GATT to config ESP32 WIFI 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.

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 1 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
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esp__err_t 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 | esp_blufi_send_wifi_conn_report (wifi mode t opmode, esp_ blufi sta_conn_state t
sta__conn__state, uint8 t softap__conn__num,

esp_ blufi__extra_info t *extra_info)
This function is called to send wifi connection report.

Return ESP_ OK - success, other - failed
Parameters
e opmode: : wifi opmode
e sta_conn_state: : station is already in connection or not
e softap_conn_num: : softap connection number
e extra_info: : extra information, such as sta_ ssid, softap_ ssid and etc.
esp_err_1 esp_blufi_send_wifi_list(uint16_t apCount, esp_ blufi_ap_record_t *list)
This function is called to send wifi list.
Return ESP_ OK - success, other - failed
Parameters
e apCount: : wifi list count
e list: : wifi list

uint16_t esp_blufi_get_version(void)
Get BLUFT profile version.

Return Most 8bit significant is Great version, Least 8bit is Sub version

esp_err_t esp_blufi_close(esp gatt if t gatts if, uintl6_t conn_id)
Close a connection a remote device.
Return
¢ ESP_ OK : success

e other : failed
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Parameters
o gatts_if: GATT server access interface
e conn_id: connection ID to be closed.

esp_err | esp_blufi_send_error_info(esp blufi error state 1 state)

This function is called to send blufi error information.

Return ESP_ OK - success, other - failed
Parameters
e state: : error state
esp_err t esp_blufi_send_custom_data(uint8_t *data, uint32_t data_len)
This function is called to custom data.
Return ESP_ OK - success, other - failed
Parameters
e data: : custom data value

e data_len: : the length of custom data

Unions

union esp_blufi_cb_param_t

#include <esp_ blufi _api.h> BLUFT callback parameters union.

Public Members
struct esp blufi _cb _param_ t:blufi _init_finish _evt param init_finish
Blufi callback param of ESP_ BLUFI_EVENT INIT FINISH

struct esp blufi_cb_param_ t::blufi deinit_finish__evt param deinit_finish
Blufi callback param of ESP__BLUFI_EVENT DEINIT FINISH

struct esp blufi _cb_param_ t:blufi set wifi _mode evt param wifi_mode

Blufi callback param of ESP_ BLUFI_EVENT _INIT FINISH

struct esp blufi_cb_param_ t::blufi _connecl__evt param connect
Blufi callback param of ESP_ BLUFI_EVENT CONNECT

struct esp blufi _cb_param_ t:blufi disconnect evt param disconnect
Blufi callback param of ESP_ BLUFI_EVENT_ DISCONNECT

struct esp_ blufi_cb_param__ t:blufi _recv sta_ bssid__evt param sta_bssid
Blufi callback param of ESP_ BLUFI_EVENT_ RECV_STA BSSID
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struct esp blufi_cb_param_ t::blufi _recv sta_ssid _evt param sta_ssid
Blufi callback param of ESP_ BLUFI_EVENT_ RECV_STA_SSID

struct esp blufi _cb_param_ t:blufi recv sta_ passwd__evt param sta_passwd

Blufi callback param of ESP_ BLUFI_EVENT_ RECV_STA_PASSWD

struct esp blufi_cb_param_ t::blufi _recv softap ssid__evt param softap_ssid
Blufi callback param of ESP_ BLUFI_EVENT RECV_SOFTAP_ SSID

struct esp blufi _cb_param_ t:blufi _recv softap passwd evl param softap_passwd
Blufi callback param of ESP_ BLUFI_EVENT_ RECV_SOFTAP_PASSWD

struct esp_blufi_cb_param_ t::blufi _recv_softap _max__conn_num__evt param softap_max_conn_num

Blufi callback param of ESP_ BLUFI_EVENT RECV_SOFTAP_MAX_ CONN_NUM

struct esp_ blufi_cb__param__ t::blufi_recv_softap _auth__mode__evt__param softap_auth_mode
Blufi callback param of ESP_ BLUFI_EVENT RECV_SOFTAP_AUTH_MODE

struct esp blufi _cb_param_ t::blufi _recv softap channel evt param softap_channel

Blufi callback param of ESP_ BLUFI__EVENT_ RECV_SOFTAP_ CHANNEL

struct esp blufi_cb_param_ t::blufi _recv username__evl param username
Blufi callback param of ESP_ BLUFI_EVENT RECV_USERNAME

struct esp blufi _cb_param__ t::blufi _recv_ca__evt param ca

Blufi callback param of ESP_ BLUFI_EVENT_RECV_CA_CERT

struct esp blufi_cb_param_ t::blufi _recv client cert evt param client_cert
Blufi callback param of ESP_BLUFI EVENT RECV__CLIENT_CERT

struct esp blufi _cb_param_ t:blufi _recv server cert evt param server_cert

Blufi callback param of ESP_ BLUFI _EVENT_ RECV_SERVER_CERT

struct esp_ blufi_cb_param__t::blufi _recv client pkey evt param client_pkey

Blufi callback param of ESP_ BLUFI_EVENT_RECV__CLIENT_ PRIV_KEY

struct esp_ blufi _cb_param__t::blufi_recv_server pkey_ evlt param server_pkey
Blufi callback param of ESP__BLUFI_EVENT RECV_SERVER_ PRIV _KEY

struct esp blufi _cb_param_ t:blufi _get error evt param report_error

Blufi callback param of ESP_ BLUFI_EVENT_ REPORT_ERROR

struct esp blufi_cb_param_ t:blufi _recv custom data__evt param custom_data
Blufi callback param of ESP__BLUFI_EVENT RECV__CUSTOM_DATA

struct blufi_connect_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT CONNECT.
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Public Members

esp_bd__addr t remote_bda
Blufi Remote bluetooth device address

uint8 t server_if

server interface

uintl6 t conn_id

Connection id

struct blufi_deinit_finish_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT DEINIT FINISH.

Public Members

esp_blufi__deinit_state t state

De-initial status
struct blufi_disconnect_evt_param

#include <esp_ blufi _api.h> ESP_BLUFI_EVENT DISCONNECT.

Public Members

espbd addr t remote_bda
Blufi Remote bluetooth device address

struct blufi_get_error_evt_param

#include <esp_ blufi _api.h> ESP_BLUFI_EVENT _ REPORT_ERROR.

Public Members

esp_ blufi_error _state_t state

Blufi error state

struct blufi_init_finish_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT INIT FINISH.

Public Members

esp_ blufi_init_state | state

Initial status

struct blufi_recv_ca_evt_param
#include <esp_blufi _api.h> ESP_BLUFI_EVENT_RECV_CA_CERT.
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Public Members
uint8 t *cert
CA certificate point

int cert_len

CA certificate length

struct blufi_recv_client_cert_evt_param

#include <esp blufi_api.h>ESP_BLUFI _EVENT RECV CLIENT CERT

Public Members
uint8 t *cert
Client certificate point

int cert_len

Client certificate length

struct blufi_recv_client_pkey_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT RECV_CLIENT_PRIV_KEY

Public Members
uint8_t *pkey
Client Private Key point, if Client certificate not contain Key

int pkey_len
Client Private key length

struct blufi_recv_custom_data_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT RECV_CUSTOM_DATA.

Public Members

uint8 t *data

Custom data

uint32 t data_len
Custom data Length

struct blufi_recv_server_cert_evt_param

#include <esp_ blufi _api.h> ESP_BLUFI_EVENT RECV_SERVER_ CERT
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Public Members

uint8 t *cert

Client certificate point

int cert_len

Client certificate length

struct blufi_recv_server_pkey_evt_param

#include <esp_ blufi api.h> ESP_BLUFI EVENT RECV_SERVER PRIV _KEY

Public Members

uint8 t *pkey
Client Private Key point, if Client certificate not contain Key

int pkey_len
Client Private key length

struct blufi_recv_softap_auth_mode_evt_param

#include <esp_ blufi _api.h> ESP_BLUFI_EVENT_ RECV_SOFTAP_AUTH_MODE.

Public Members

wifi__auth__mode_t auth_mode

Authentication mode
struct blufi_recv_softap_channel_evt_param

#include <esp_ blufi _api.h> ESP_BLUFI_EVENT RECV_SOFTAP_CHANNEL.

Public Members

uint8 t channel

Authentication mode
struct blufi_recv_softap_max_conn_num_evt_param

#include <esp_ blufi _api.h> ESP_BLUFI_EVENT_RECV_SOFTAP_MAX_ CONN_NUM.

Public Members

int max_conn_num

SSID

struct blufi_recv_softap_passwd_evt_param
#include <esp_blufi _api.h> ESP__BLUFI_EVENT_RECV_SOFTAP_PASSWD.
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Public Members

uint8_t *passwd

Password

int passwd_len

Password Length

struct blufi_recv_softap_ssid_evt_param

#include <esp blufi_api.h>ESP_BLUFI_EVENT RECV_ SOFTAP SSID.

Public Members

uint8 t *ssid

SSID

int ssid_len
SSID length

struct blufi_recv_sta_bssid_evt_param

#include <esp_ blufi _api.h> ESP_BLUFI_EVENT RECV_STA_BSSID.

Public Members

uint8 t bssid[6]
BSSID

struct blufi_recv_sta_passwd_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT_RECV_STA_PASSWD.

Public Members

uint8 t *passwd

Password

int passwd_len

Password Length

struct blufi_recv_sta_ssid_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT RECV_STA_ SSID.

Public Members

uint8 t *ssid

SSID
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int ssid_len
SSID length

struct blufi_recv_username_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT_RECV_USERNAME.

Public Members
uint8_t *name
Username point

int name_len

Username length

struct blufi_set_wifi_mode_evt_param
#include <esp_ blufi _api.h> ESP_BLUFI_EVENT SET_ WIFI_MODE.

Public Members

wifi_mode_t op_mode

Wifi operation mode

Structures

struct esp_blufi_extra_info_t

BLUFT extra information structure.

Public Members
uint8_t sta_bssid[6]
BSSID of station interface

bool sta_bssid_set
is BSSID of station interface set

uint8® t *sta_ssid
SSID of station interface

int sta_ssid_len
length of SSID of station interface

uint8_t *sta_passwd

password of station interface

int sta_passwd_len

length of password of station interface
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uint8 t *softap_ssid
SSID of softap interface

int softap_ssid_len
length of SSID of softap interface

uint8_t *softap_passwd

password of station interface

int softap_passwd_len

length of password of station interface

uint8 t softap_authmode

authentication mode of softap interface

bool softap_authmode_set

is authentication mode of softap interface set

uint8 t softap_max_conn_num

max connection number of softap interface

bool softap_max_conn_num_set

is max connection number of softap interface set

uint8_t softap_channel

channel of softap interface

bool softap_channel_set

is channel of softap interface set

struct esp_blufi_ap_record_t
Description of an WiFi AP.

Public Members
uint8 t ssid[33]
SSID of AP

int8 t rssi

signal strength of AP

struct esp_blufi_callbacks_t
BLUFT callback functions type.

Public Members

esp_blufi _event cb t event_cb
BLUFI event callback
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esp__blufi_negotiate data_handler t negotiate_data_handler

BLUFT negotiate data function for negotiate share key

esp_ blufi _encrypt func t encrypt_func

BLUFT encrypt data function with share key generated by negotiate data_ handler

esp__blufi__decrypt_func_t decrypt_func
BLUFT decrypt data function with share key generated by negotiate_data__handler

esp_blufi _checksum__ func_t checksum_func
BLUFT check sum function (FCS)

Type Definitions

typedef void (*esp_blufi_event_cb_t)(esp_blufi cb_event t  event, esp__blufi_cb_param_t

*param)
BLUFT event callback function type.

Parameters
e event: : Event type
o param: : Point to callback parameter, currently is union type
typedef void (*esp_blufi_negotiate_data_handler_t)(uint8 t *data, int len, uint8 t **out-

put_ data, int  *output_len, bool

*need_ free)
BLUPFT negotiate data handler.

Parameters
e data: : data from phone
e len: : length of data from phone
e output_data: : data want to send to phone
e output_len: : length of data want to send to phone
typedef int (*esp_blufi_encrypt_func_t)(uint8_t iv8, uint8_t *crypt_data, int cyprt_len)
BLUFT encrypt the data after negotiate a share key.
Return Nonnegative number is encrypted length, if error, return negative number;
Parameters
o iv8: : initial vector(8bit), normally, blufi core will input packet sequence number

e crypt_data: : plain text and encrypted data, the encrypt function must support au-

tochthonous encrypt
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e crypt_len: : length of plain text

typedef int (*esp_blufi_decrypt_func_t)(uint8 t iv8, uint8 t *crypt_data, int crypt_len)
BLUFT decrypt the data after negotiate a share key.
Return Nonnegative number is decrypted length, if error, return negative number;
Parameters
o iv8: : initial vector(8bit), normally, blufi core will input packet sequence number

e crypt_data: : encrypted data and plain text, the encrypt function must support au-

tochthonous decrypt
e crypt_len: : length of encrypted text
typedef uintl6_t (*esp_blufi_checksum_func_t)(uint8_t iv8, uint8_t *data, int len)
BLUFI checksum.
Parameters
o iv8: : initial vector(8bit), normally, blufi core will input packet sequence number
e data: : data need to checksum

e len: : length of data

Enumerations

enum esp_blufi_cb_event_t

Values:

ESP_BLUFI_EVENT_INIT_FINISH = 0
ESP_BLUFI_EVENT_DEINIT_FINISH
ESP_BLUFI_EVENT_SET_WIFI_OPMODE
ESP_BLUFI_EVENT_BLE_CONNECT
ESP_BLUFI_EVENT_BLE_DISCONNECT
ESP_BLUFI_EVENT_REQ_CONNECT_TO_AP
ESP_BLUFI_EVENT_REQ_DISCONNECT_FROM_AP
ESP_BLUFI_EVENT_GET_WIFI_STATUS
ESP_BLUFI_EVENT_DEAUTHENTICATE_STA
ESP_BLUFI_EVENT_RECV_STA_BSSID

ESP_BLUFI_EVENT_RECV_STA_SSID
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ESP_BLUFI_EVENT_RECV_STA_PASSWD
ESP_BLUFI_EVENT_RECV_SOFTAP_SSID
ESP_BLUFI_EVENT_RECV_SOFTAP_PASSWD
ESP_BLUFI_EVENT_RECV_SOFTAP_MAX_CONN_NUM
ESP_BLUFI_EVENT_RECV_SOFTAP_AUTH_MODE
ESP_BLUFI_EVENT_RECV_SOFTAP_CHANNEL
ESP_BLUFI_EVENT_RECV_USERNAME
ESP_BLUFI_EVENT_RECV_CA_CERT
ESP_BLUFI_EVENT_RECV_CLIENT_CERT
ESP_BLUFI_EVENT_RECV_SERVER_CERT
ESP_BLUFI_EVENT_RECV_CLIENT_PRIV_KEY
ESP_BLUFI_EVENT_RECV_SERVER_PRIV_KEY
ESP_BLUFI_EVENT_RECV_SLAVE_DISCONNECT_BLE
ESP_BLUFI_EVENT_GET_WIFI_LIST
ESP_BLUFI_EVENT_REPORT_ERROR
ESP_BLUFI_EVENT_RECV_CUSTOM_DATA

enum esp_blufi_sta_conn_state_t
BLUFT config status.

Values:
ESP_BLUFI_STA_CONN_SUCCESS = 0x00
ESP_BLUFI_STA_CONN_FAIL = 0x01

enum esp_blufi_init_state_t
BLUFT init status.

Values:
ESP_BLUFI_INIT_OK =0
ESP_BLUFI_INIT_FAILED

enum esp_blufi_deinit_state_t

BLUFTI deinit status.
Values:
ESP_BLUFI_DEINIT_OK = 0

ESP_BLUFI_DEINIT_FAILED
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enum esp_blufi_error_state_t

Values:
ESP_BLUFI_SEQUENCE_ERROR = (
ESP_BLUFI_CHECKSUM_ERROR
ESP_BLUFI_DECRYPT_ERROR
ESP_BLUFI_ENCRYPT_ERROR
ESP_BLUFI_INIT_SECURITY_ERROR
ESP_BLUFI_DH_MALLOC_ERROR
ESP_BLUFI_DH_PARAM_ERROR
ESP_BLUFI_READ_PARAM_ERROR
ESP_BLUFI_MAKE_PUBLIC_ERROR

ESP_BLUFI_DATA_FORMAT_ERROR

2.1.4 CLASSIC BT
CLASSIC BLUETOOTH GAP API

Overview

Instructions

Application Example

Instructions

API| Reference

Header File

e bt/host/bluedroid/api/include/api/esp_ gap bt_api.h

Functions

static uint32_t esp_bt_gap_get_cod_srvc(uint32_t cod)
get major service field of COD

Return major service bits

256 Chapter 2. API &%


../template.html
../template.html
https://github.com/espressif/esp-idf/blob/v4.0.2/components/bt/host/bluedroid/api/include/api/esp_gap_bt_api.h

Read the Docs Template Documentation, & %5 v4.0.2

Parameters
e cod: Class of Device
static uint32_t esp_bt_gap_get_cod_major_dev(uint32_t cod)
get major device field of COD
Return major device bits
Parameters
e cod: Class of Device
static uint32_t esp_bt_gap_get_cod_minor_dev(uint32_t cod)
get minor service field of COD
Return minor service bits
Parameters
e cod: Class of Device
static uint32_t esp_bt_gap_get_cod_format_type (uint32_t cod)
get format type of COD
Return format type
Parameters
e cod: Class of Device
static bool esp_bt_gap_is_valid_cod(uint32_t cod)
decide the integrity of COD
Return
e true if cod is valid
o false otherise
Parameters
e cod: Class of Device
esp_err 1 esp_bt_gap_register_callback(esp bt gap cb t callback)

register callback function. This function should be called after esp_ bluedroid_enable() completes

successfully

Return

¢ ESP OK : Succeed
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« ESP_ FAIL: others

esp_err | esp_bt_gap_set_scan_mode(esp_ bt connection_mode t ¢_mode,

esp bt _discovery mode_t d_mode)
Set discoverability and connectability mode for legacy bluetooth. This function should be called after

esp_ bluedroid__enable() completes successfully.

Return
¢ ESP OK : Succeed
« ESP_ERR_INVALID ARG: if argument invalid
o« ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP_FAIL: others
Parameters
e c_mode: : one of the enums of esp_bt_ connection_mode_t

e d_mode: : one of the enums of esp_ bt_ discovery_ mode_t

esp_err_t esp_bt_gap_start_discovery(esp_ bt _ing mode_t mode, uint8_t ing len, uint8_t

num__rsps)
This function starts Inquiry and Name Discovery. It should be called after esp_ bluedroid_enable()

completes successfully. When Inquiry is halted and cached results do not contain device name, then
Name Discovery will connect to the peer target to get the device name. esp_bt_gap cb_t will be
called with ESP_ BT GAP_DISC_STATE CHANGED_EVT when Inquriry is started or Name
Discovery is completed. esp_bt_gap cb_t will be called with ESP_ BT GAP_DISC_RES_EVT
each time the two types of discovery results are got.
Return

e ESP OK : Succeed

o ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled

« ESP_ERR_INVALID ARG: if invalid parameters are provided

« ESP FAIL: others
Parameters

e mode: - Inquiry mode

e ing_len: - Inquiry duration in 1.28 sec units, ranging from 0x01 to 0x30. This parameter

only specifies the total duration of the Inquiry process,
— when this time expires, Inquiry will be halted.

e num_rsps: - Number of responses that can be received before the Inquiry is halted, value 0

indicates an unlimited number of responses.
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esp__err_1 esp_bt_gap_cancel_discovery(void)
Cancel Inquiry and Name Discovery. This function should be called after
esp_ bluedroid__enable() completes successfully. esp_bt_gap_cb_t will be called with
ESP_BT_GAP_DISC_STATE CHANGED_EVT if Inquiry or Name Discovery is cancelled
by calling this function.
Return
¢ ESP OK : Succeed
« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
esp_err_t esp_bt_gap_get_remote_services(esp_bd_addr t remote_bda)
Start SDP to get remote services. This function should be called after esp bluedroid enable() com-
pletes successfully. esp_ bt__gap_cb_ t will be called with ESP_ BT _GAP_RMT_SRVCS_EVT after
service discovery ends.
Return
¢ ESP OK : Succeed
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others

esp_err | esp_bt_gap_get_remote_service_record(esp bd addr t remote_bda, esp bt wuid t

*uuid)
Start SDP to look up the service matching uuid on the remote device. This function should be called

after esp_ bluedroid__enable() completes successfully.

esp_bt_gap_cb_t will be called with ESP_BT_GAP_RMT_SRVC_REC_EVT after service dis-

covery ends
Return
¢ ESP OK : Succeed
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
uint8_t *esp_bt_gap_resolve_eir_data(uint8_t *eir, esp_bt_eir_type_t type, uint8_t *length)
This function is called to get EIR data for a specific type.
Return pointer of starting position of eir data excluding eir data type, NULL if not found
Parameters

e eir: - pointer of raw eir data to be resolved
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e type: - specific EIR data type
e length: - return the length of EIR data excluding fields of length and data type
esp_err | esp_bt_gap_config_eir_data(esp bt eir data_t *eir_data)
This function is called to config EIR data.
esp_bt_gap_ cb_t will be called with ESP_ BT __GAP__ CONFIG__EIR,_ DATA_EVT after config EIR
ends.
Return
e ESP OK : Succeed
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ERR_INVALID ARG: if param is invalid
« ESP_ FAIL: others
Parameters
e eir_data: - pointer of EIR data content
esp_err_t esp_bt_gap_set_cod(esp bt cod t cod, esp_ bt cod mode_t mode)
This function is called to set class of device. esp_bt_gap cb_t will be called with
ESP_BT_ GAP_SET COD_EVT after set COD ends Some profile have special restrictions on class
of device, changes may cause these profile do not work.
Return
o ESP_OK : Succeed
o« ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP_ERR_INVALID ARG: if param is invalid
« ESP FAIL: others
Parameters
e cod: - class of device
e mode: - setting mode
esp_err_1 esp_bt_gap_get_cod(esp_bt_cod_t *cod)
This function is called to get class of device.
Return
e ESP OK : Succeed

e« ESP_FAIL: others
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Parameters
e cod: - class of device
esp_err_t esp_bt_gap_read_rssi_delta(esp bd addr t remote addr)
This function is called to read RSSI delta by address after connected. The RSSI value returned by
ESP_BT_GAP_READ_RSSI_DELTA_EVT.
Return
¢ ESP OK : Succeed
« ESP_ FAIL: others
Parameters
e remote_addr: - remote device address, corresponding to a certain connection handle.
esp_err 1 esp_bt_gap_remove_bond_device(esp bd addr t bd_addr)
Removes a device from the security database list of peer device.
Return - ESP_OK : success
o« ESP FAIL : failed
Parameters
e bd_addr: : BD address of the peer device
int esp_bt_gap_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.
e ESP_FAIL : failed
esp_err | esp_bt_gap_get_bond_device_list(int *dev_num, esp bd_addr 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 : Succeed
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP FAIL: others

Parameters
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o 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().
o dev_list: an array(buffer) of esp_bd_addr_t type. Use for storing the bonded devices

address. The dev_list should be allocated by who call this API.

esp_err 1 esp_bt_gap_set_pin(esp_ bt pin_type 1 pin__type, uint8_t pin__code__len,

esp bt _pin__code_t pin__code)
Set pin type and default pin code for legacy pairing.

Return - ESP_OK : success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
o other : failed

Parameters

e pin_type: Use variable or fixed pin. If pin_type is ESP_ BT PIN_TYPE_VARIABLE,
pin__code and pin__code_len will be ignored, and ESP_BT_GAP_PIN_REQ_EVT will
come when control requests for pin code. Else, will use fixed pin code and not callback to

users.
e pin_code_len: Length of pin_code
e pin_code: Pin_code

esp_err 1 esp_bt_gap_pin_reply(esp bd_addr 1 bd_addr, bool accept, uint8_t pin_code len,

esp_ bt _pin__code t pin__code)
Reply the pin_ code to the peer device for legacy pairing when ESP_BT_ GAP_PIN_REQ_EVT is

coming.
Return - ESP_ OK : success
« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
e other : failed
Parameters
e bd_addr: BD address of the peer
e accept: Pin_ code reply successful or declined.
e pin_code_len: Length of pin_ code

e pin_code: Pin_code

esp_err 1 esp_bt_gap_set_security_param(esp bt sp_param_t param_ type, void *value, uint8_t

n)
Set a GAP security parameter value. Overrides the default value.
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Return - ESP_OK : success
o« ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled

e other : failed

Parameters

e param_type: : the type of the param which is to be set
e value: : the param value
e len: : the length of the param value

esp__err 1 esp_bt_gap_ssp_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
o« ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled
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_bt_gap_ssp_confirm_reply(esp bd addr t bd_addr, bool accept)

Reply the confirm value to the peer device in the legacy connection stage.

Return - ESP__OK : success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled

e other : failed

Parameters
e bd_addr: : BD address of the peer device

e accept: : numbers to compare are the same or different.

Unions

union esp_bt_gap_cb_param_t
#include <esp__gap_ bt _api.h> A2DP state callback parameters.
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Public Members
struct esp bt _gap cb param_ t::disc_res param disc_res
discovery result parameter struct

struct esp_bt_gap_ cb_param__t::disc_state__changed_param disc_st_chg

discovery state changed parameter struct

struct esp bt _gap cb _param_ t:rmt_srves  param rmt_srvcs

services of remote device parameter struct

struct esp bt _gap cb_param_ t::rmt_srvc_rec_param rmt_srvc_rec

specific service record from remote device parameter struct

struct esp bt _gap cb param_ t:read rssidelta_param read_rssi_delta

read rssi parameter struct

struct esp bt gap cb_param_ t:config eir data param config_eir_data

config EIR data

struct esp bt gap cb param_ t::auth _cmpl param auth_cmpl

authentication complete parameter struct

struct esp bt gap cb_param_t:pin_req param pin_req

pin request parameter struct

struct esp bt _gap_cb_param_ t:cfm_req param cfm_req

confirm request parameter struct

struct esp_ bt _gap_cb_param_ t:key notif param key_notif

passkey notif parameter struct

struct esp bt _gap_cb_param_t:key req param key_req

passkey request parameter struct

struct auth_cmpl_param
#include <esp__gap_ bt _api.h>ESP_BT GAP_AUTH_ CMPL_EVT.

Public Members

esp _bd__addr _t bda

remote bluetooth device address

esp_ bt _status t stat

authentication complete status

uint8 t device_name[ESP_BT_GAP_MAX_BDNAME_LEN + 1]

device name
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struct cfm_req_param
#include <esp__gap_ bt _api.h> ESP_BT_ GAP_CFM_REQ_EVT.

Public Members
esp_bd_addr t bda
remote bluetooth device address

uint32_t num_val

the numeric value for comparison.

struct config_eir_data_param
#include <esp__gap_ bt_api.h> ESP_BT GAP_CONFIG_EIR_DATA_EVT *.

Public Members

esp bt status t stat
config EIR status: ESP BT STATUS SUCCESS: config success
ESP BT STATUS EIR TOO LARGE: the EIR data is more than 240B. The EIR

may not contain the whole data. others: failed

uint8_t eir_type_num

the number of EIR types in EIR type

esp_bt_eir_type t eir_type[ESP_BT_EIR_TYPE_MAX_NUM|
EIR types in EIR type

struct disc_res_param

#include <esp__gap_ bt _api.h> ESP_BT GAP_DISC_RES EVT.

Public Members
esp__bd__addr_t bda
remote bluetooth device address

int num_prop

number of properties got

esp_bt_gap_dev_prop_t *prop

properties discovered from the new device

struct disc_state_changed_param
#include <esp__gap_bt_api.h> ESP_BT GAP_DISC_STATE CHANGED_EVT.
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Public Members

esp_bt_gap_discovery state t state

discovery state

struct key_notif_param
#include <esp__gap_ bt _api.h> ESP_BT GAP_KEY_NOTIF_EVT.

Public Members
esp _bd__addr _t bda
remote bluetooth device address

uint32_t passkey

the numeric value for passkey entry.

struct key_req_param

#include <esp__gap_ bt _api.h> ESP_BT GAP_KEY_ REQ EVT.

Public Members

esp__bd__addr_t bda

remote bluetooth device address

struct pin_req_param

#include <esp__gap_ bt _api.h> ESP_BT GAP_PIN_ REQ_EVT.

Public Members
esp_bd__addr t bda
remote bluetooth device address

bool min_16_digit
TRUE if the pin returned must be at least 16 digits

struct read_rssi_delta_param
#include <esp__gap_bt_api.h> ESP_BT_GAP_READ_RSSI_DELTA_EVT *.

Public Members
esp__bd__addr t bda
remote bluetooth device address

esp bt _status t stat

read rssi status
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int8 t rssi_delta
rssi delta value range -128 ~127, The value zero indicates that the RSSI is in-
side the Golden Receive Power Range, the Golden Receive Power Range is from
ESP_BT_GAP_RSSI _LOW_THRLD to ESP_BT_GAP_RSSI HIGH_ THRLD

struct rmt_srvc_rec_param

#include <esp__gap_ bt _api.h>ESP_BT GAP_RMT_ SRVC_REC_EVT.

Public Members
esp_bd__addr _t bda
remote bluetooth device address

esp_ bt status t stat

service search status

struct rmt_srvcs_param
#include <esp__gap_ bt_api.h> ESP_BT_GAP_RMT_SRVCS_EVT.

Public Members
esp__bd__addr t bda
remote bluetooth device address

esp_ bt _status t stat

service search status

int num_uuids
number of UUID in uuid_ list

esp bt wuid { *uuid_list

list of service UUIDs of remote device

Structures

struct esp_bt_cod_t

Class of device.

Public Members

uint32 t reserved_2
undefined

uint32 t minor

minor class
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uint32_t major

major class

uint32_t service

service class

uint32 t reserved_8

undefined

struct esp_bt_gap_dev_prop_t
Bluetooth Device Property Descriptor.

Public Members
esp_ bt _gap_dev_prop_type t type
device property type

int len

device property value length

void *val

device property value

struct esp_bt_eir_data_t

EIR data content, according to “Supplement to the Bluetooth Core Specification” .

Public Members
bool fec_required
FEC is required or not, true by default

bool include_txpower
EIR data include TX power, false by default

bool include_uuid
EIR data include UUID, false by default

uint8_t flag
EIR flags, see ESP_BT_EIR_FLAG for details, EIR will not include flag if it is 0, 0 by default

uint16_ t manufacturer_len

Manufacturer data length, 0 by default

uint8_ t *p_manufacturer_data

Manufacturer data point

uintl6 t url_len
URL length, 0 by default
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uint8 t *p_url
URL point

Macros

ESP_BT_GAP_RSSI_HIGH_THRLD
RSSI threshold.

High RSSI threshold

ESP_BT_GAP_RSSI_LOW_THRLD
Low RSSI threshold

ESP_BT_GAP_MAX_BDNAME_LEN

Maximum bytes of Bluetooth device name.

ESP_BT_GAP_EIR_DATA_LEN

Maximum size of EIR Significant part.

ESP_BT_EIR_TYPE_FLAGS
Extended Inquiry Response data type.

Flag with information such as BR/EDR and LE support

ESP_BT_EIR_TYPE_INCMPL_16BITS_UUID
Incomplete list of 16-bit service UUIDs

ESP_BT_EIR_TYPE_CMPL_16BITS_UUID
Complete list of 16-bit service UUIDs

ESP_BT_EIR_TYPE_INCMPL_32BITS_UUID
Incomplete list of 32-bit service UUIDs

ESP_BT_EIR_TYPE_CMPL_32BITS_UUID
Complete list of 32-bit service UUIDs

ESP_BT_EIR_TYPE_INCMPL_128BITS_UUID
Incomplete list of 128-bit service UUIDs

ESP_BT_EIR_TYPE_CMPL_128BITS_UUID
Complete list of 128-bit service UUIDs

ESP_BT_EIR_TYPE_SHORT_LOCAL_NAME
Shortened Local Name

ESP_BT_EIR_TYPE_CMPL_LOCAL_NAME

Complete Local Name

ESP_BT_EIR_TYPE_TX_POWER_LEVEL

Tx power level, value is 1 octet ranging from -127 to 127, unit is dBm
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ESP_BT_EIR_TYPE_URL

Uniform resource identifier

ESP_BT_EIR_TYPE_MANU_SPECIFIC

Manufacturer specific data

ESP_BT_EIR_TYPE_MAX_NUM
MAX number of EIR type

ESP_BT_EIR_FLAG_LIMIT_DISC
ESP_BT_EIR_FLAG_GEN_DISC
ESP_BT_EIR_FLAG_BREDR_NOT_SPT
ESP_BT_EIR_FLAG_DMT_CONTROLLER_SPT
ESP_BT_EIR_FLAG_DMT_HOST_SPT
ESP_BT_EIR_MAX_LEN

ESP_BT_PIN_CODE_LEN
Max pin code length

ESP_BT_IO0_CAP_OUT
ESP_BT_I0_CAP_IO
ESP_BT_IO_CAP_IN
ESP_BT_IO_CAP_NONE

ESP_BT_COD_SRVC_BIT_MASK

Bits of major service class field.
Major service bit mask

ESP_BT_COD_SRVC_BIT_OFFSET

Major service bit offset

ESP_BT_COD_MAJOR_DEV_BIT_MASK

Bits of major device class field.
Major device bit mask

ESP_BT_COD_MAJOR_DEV_BIT_OFFSET
Major device bit offset

ESP_BT_COD_MINOR_DEV_BIT_MASK

Bits of minor device class field.
Minor device bit mask

ESP_BT_COD_MINOR_DEV_BIT_OFFSET

Minor device bit offset
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ESP_BT_COD_FORMAT_TYPE_BIT_MASK
Bits of format type.

Format type bit mask

ESP_BT_COD_FORMAT_TYPE_BIT_OFFSET
Format type bit offset

ESP_BT_COD_FORMAT_TYPE_1
Class of device format type 1.

ESP_BT_GAP_MIN_INQ_LEN

Minimum and Maximum inquiry length Minimum inquiry duration, unit is 1.28s

ESP_BT_GAP_MAX_INQ_LEN

Maximum inquiry duration, unit is 1.28s

Type Definitions

typedef uint8 t esp_bt_eir_type_t

typedef uint8_t esp_bt_pin_code_t[ESP_BT_PIN_CODE_LEN]
Pin Code (upto 128 bits) MSB is 0

typedef uint8 t esp_bt_io_cap_t

combination of the io capability

typedef void (*esp_bt_gap_cb_t)(esp bl _gap cb event t event, esp_bt_gap cb_param__t

*param)
bluetooth GAP callback function type

Parameters
e event: : Event type

o param: : Pointer to callback parameter

Enumerations

enum esp_bt_cod_mode_t

class of device settings
Values:

ESP_BT_SET_COD_MAJOR_MINOR = 0x01

overwrite major, minor class

ESP_BT_SET_COD_SERVICE_CLASS = 0x02

set the bits in the input, the current bit will remain
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ESP_BT_CLR_COD_SERVICE_CLASS = 0x04

clear the bits in the input, others will remain

ESP_BT_SET_COD_ALL = 0x08

overwrite major, minor, set the bits in service class

ESP_BT_INIT_COD = Ox0a

overwrite major, minor, and service class

enum esp_bt_connection_mode_t

Discoverability and Connectability mode.
Values:

ESP_BT_NON_CONNECTABLE

Non-connectable

ESP_BT_CONNECTABLE

Connectable

enum esp_bt_discovery_mode_t

Values:

ESP_BT_NON_DISCOVERABLE

Non-discoverable

ESP_BT_LIMITED_DISCOVERABLE

Limited Discoverable

ESP_BT_GENERAL_DISCOVERABLE

General Discoverable

enum esp_bt_gap_dev_prop_type_t
Bluetooth Device Property type.

Values:

ESP_BT_GAP_DEV_PROP_BDNAME = 1

Bluetooth device name, value type is int8_t |]

ESP_BT_GAP_DEV_PROP_COD

Class of Device, value type is uint32_t

ESP_BT_GAP_DEV_PROP_RSSI
Received Signal strength Indication, value type is int8_t, ranging from -128 to 127

ESP_BT_GAP_DEV_PROP_EIR
Extended Inquiry Response, value type is uint8_t ||

enum esp_bt_cod_srvc_t

Major service class field of Class of Device, mutiple bits can be set.

Values:
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enum

enum

enum

ESP_BT_COD_SRVC_NONE = 0

None indicates an invalid value

ESP_BT_COD_SRVC_LMTD_DISCOVER = Ox1
Limited Discoverable Mode

ESP_BT_COD_SRVC_POSITIONING = 0x8

Positioning (Location identification)

ESP_BT_COD_SRVC_NETWORKING = 0x10
Networking, e.g. LAN, Ad hoc

ESP_BT_COD_SRVC_RENDERING = 0x20
Rendering, e.g. Printing, Speakers

ESP_BT_COD_SRVC_CAPTURING = 0x40

Capturing, e.g. Scanner, Microphone

ESP_BT_COD_SRVC_0BJ_TRANSFER = 0x80
Object Transfer, e.g. v-Inbox, v-Folder

ESP_BT_COD_SRVC_AUDIO = 0x100

Audio, e.g. Speaker, Microphone, Headset service

ESP_BT_COD_SRVC_TELEPHONY = 0x200
Telephony, e.g. Cordless telephony, Modem, Headset service

ESP_BT_COD_SRVC_INFORMATION = 0x400

Information, e.g., WEB-server, WAP-server

esp_bt_pin_type_t

Values:

ESP_BT_PIN_TYPE_VARIABLE = (
Refer to BTM_PIN TYPE VARIABLE

ESP_BT_PIN_TYPE_FIXED =1
Refer to BTM_PIN_TYPE_ FIXED

esp_bt_sp_param_t

Values:

ESP_BT_SP_IOCAP_MODE = (
Set 10 mode

esp_bt_cod_major_dev_t

Major device class field of Class of Device.
Values:

ESP_BT_COD_MAJOR_DEV_MISC = 0

Miscellaneous
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ESP_BT_COD_MAJOR_DEV_COMPUTER = 1

Computer

ESP_BT_COD_MAJOR_DEV_PHONE = 2

Phone(cellular, cordless, pay phone, modem

ESP_BT_COD_MAJOR_DEV_LAN_NAP = 3
LAN, Network Access Point

ESP_BT_COD_MAJOR_DEV_AV = 4
Audio/Video(headset, speaker, stereo, video display, VCR

ESP_BT_COD_MAJOR_DEV_PERIPHERAL = 5
Peripheral(mouse, joystick, keyboard)

ESP_BT_COD_MAJOR_DEV_IMAGING = 6

Imaging(printer, scanner, camera, display

ESP_BT_COD_MAJOR_DEV_WEARABLE = 7
Wearable

ESP_BT_COD_MAJOR_DEV_TOY = 8
Toy

ESP_BT_COD_MAJOR_DEV_HEALTH = 9
Health

ESP_BT_COD_MAJOR_DEV_UNCATEGORIZED = 31

Uncategorized: device not specified

enum esp_bt_gap_discovery_state_t

Bluetooth Device Discovery state
Values:

ESP_BT_GAP_DISCOVERY_STOPPED

device discovery stopped

ESP_BT_GAP_DISCOVERY_STARTED

device discovery started

enum esp_bt_gap_cb_event_t
BT GAP callback events.

Values:

ESP_BT_GAP_DISC_RES_EVT =0

device discovery result event

ESP_BT_GAP_DISC_STATE_CHANGED EVT

discovery state changed event
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enum

ESP_BT_GAP_RMT_SRVCS_EVT

get remote services event

ESP_BT_GAP_RMT_SRVC_REC_EVT

get remote service record event

ESP_BT_GAP_AUTH_CMPL_EVT
AUTH complete event

ESP_BT_GAP_PIN_REQ_EVT

Legacy Pairing Pin code request

ESP_BT_GAP_CFM_REQ_EVT

Simple Pairing User Confirmation request.

ESP_BT_GAP_KEY_NOTIF_EVT
Simple Pairing Passkey Notification

ESP_BT_GAP_KEY_REQ_EVT
Simple Pairing Passkey request

ESP_BT_GAP_READ_RSSI_DELTA_EVT

read rssi event

ESP_BT_GAP_CONFIG_EIR_DATA EVT
config EIR data event

ESP_BT_GAP_EVT_MAX

esp_bt_ing_mode_t
Inquiry Mode

Values:

ESP_BT_INQ_MODE_GENERAL_INQUIRY

General inquiry mode

ESP_BT_INQ_MODE_LIMITED_INQUIRY

Limited inquiry mode

Bluetooth A2DP API

Overview

Instructions

Application Example

Check bluetooth/bluedroid/classic bt folder in ESP-IDF examples, which contains the following application:
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e This is a A2DP sink client demo. This demo can be discovered and connected by A2DP source device

and receive the audio stream from remote device - bluetooth/bluedroid/classic_bt/a2dp_ sink

API| Reference

Header File

e bt/host/bluedroid/api/include/api/esp_a2dp_api.h

Functions

esp__err_1 esp_a2d_register_callback(esp_a2d_cb_ 1 callback)
Register application callback function to A2DP module. This function should be called only after
esp_ bluedroid__enable() completes successfully, used by both A2DP source and sink.
Return
e ESP OK: success
o« ESP_INVALID_ STATE: if bluetooth stack is not yet enabled
o ESP_FAIL: if callback is a NULL function pointer
Parameters
e callback: A2DP event callback function
esp__err_1 esp_a2d_sink_register_data_callback(esp_a2d_sink_data_cb_ 1 callback)
Register A2DP sink data output function; For now the output is PCM data stream decoded from SBC
format. This function should be called only after esp_ bluedroid__enable() completes successfully, used
only by A2DP sink. The callback is invoked in the context of A2DP sink task whose stack size is
configurable through menuconfig.
Return
o ESP_ OK: success
e« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
o ESP_FAIL: if callback is a NULL function pointer
Parameters
e callback: A2DP sink data callback function
esp_err t esp_a2d_sink_init (void)

Initialize the bluetooth A2DP sink module. This function should be called after

esp__bluedroid__enable() completes successfully.
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Return
o ESP_ OK: if the initialization request is sent successfully
o« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
esp_err_t esp_a2d_sink_deinit (void)
De-initialize for A2DP sink module. This function should be called only after esp_bluedroid_ enable()
completes successfully.
Return
e ESP OK: success
o« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
esp__err_t esp_a2d_sink_connect (esp bd_addr _t remote_bda)
Connect to remote bluetooth A2DP source device, must after esp_a2d_sink_ init()
Return
e ESP_ OK: connect request is sent to lower layer
e« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
Parameters
e remote_bda: remote bluetooth device address
esp_err _t esp_a2d_sink_disconnect (esp bd addr t remote bda)
Disconnect from the remote A2DP source device.
Return
e« ESP_OK: disconnect request is sent to lower layer
o« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP FAIL: others
Parameters
e remote_bda: remote bluetooth device address

esp_err | esp_a2d_media_ctrl(esp_a2d_media_ctrl t ctrl)

media control commands; this API can be used for both A2DP sink and source
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Return
e« ESP_OK: control command is sent to lower layer
o« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
Parameters
e ctrl: control commands for A2DP data channel
esp_err_t esp_a2d_source_init (void)
Initialize the bluetooth A2DP source module. This function should be called after
esp_ bluedroid__enable() completes successfully.
Return
o ESP_ OK: if the initialization request is sent successfully
o« ESP_INVALID_ STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
esp_err 1 esp_a2d_source_deinit (void)
De-initialize for A2DP source module. This function should be called only after
esp_ bluedroid__enable() completes successfully.
Return
¢ ESP OK: success
e« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
esp__err_t esp_a2d_source_register_data_callback(esp a2d_source data_cb_t callback)
Register A2DP source data input function; For now the input is PCM data stream. This function
should be called only after esp_ bluedroid_enable() completes successfully. The callback is invoked in
the context of A2DP source task whose stack size is configurable through menuconfig.
Return
« ESP OK: success
o« ESP_INVALID_ STATE: if bluetooth stack is not yet enabled
o ESP_FAIL: if callback is a NULL function pointer
Parameters

e callback: A2DP source data callback function
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esp__err_t esp_a2d_source_connect(esp_bd_addr_t remote_bda)
Connect to remote A2DP sink device, must after esp_a2d_ source_init()
Return
e ESP_OK: connect request is sent to lower layer
o ESP_INVALID_STATE: if bluetooth stack is not yet enabled
o« ESP_ FAIL: others
Parameters
e remote_bda: remote bluetooth device address
esp__err_t esp_a2d_source_disconnect(esp_ bd_addr t remote__bda)
Disconnect from the remote A2DP sink device.
Return
e ESP_ OK: disconnect request is sent to lower layer
e« ESP_INVALID_STATE: if bluetooth stack is not yet enabled
« ESP FAIL: others
Parameters

e remote_bda: remote bluetooth device address

Unions

union esp_a2d_cb_param_t

#include <esp__a2dp__api.h> A2DP state callback parameters.

Public Members

struct esp a2d_cb param_t::a2d_conn_ stat _param conn_stat
A2DP connection status

struct esp a2d_cb_param_t:a2d_audio stat param audio_stat
audio stream playing state

struct esp_a2d_cb_param__t::a2d__audio__cfg_param audio_cfg

media codec configuration information

struct esp a2d_cb_param_ t:media_ ctrl stat param media_ctrl_stat

status in acknowledgement to media control commands
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struct a2d_audio_cfg_param
#include <esp _a2dp _api.h> ESP_A2D_AUDIO_CFG_EVT.

Public Members
esp_bd__addr t remote_bda
remote bluetooth device address

esp_a2d_mcc_t mcc

A2DP media codec capability information

struct a2d_audio_stat_param
#include <esp__a2dp__api.h> ESP_A2D AUDIO_STATE_EVT.

Public Members
esp__a2d__audio_state t state
one of the values from esp_a2d_audio_ state_t

esp bd_addr t remote_bda

remote bluetooth device address

struct a2d_conn_stat_param

#include <esp__a2dp__api.h> ESP__A2D CONNECTION_STATE EVT.

Public Members
esp__a2d__connection__state 1t state
one of values from esp_a2d_ connection_ state_ t

esp_bd__addr t remote_bda

remote bluetooth device address

esp_a2d_disc_rsn_t disc_rsn
reason of disconnection for “DISCONNECTED”

struct media_ctrl_stat_param
#include <esp__a2dp__api.h> ESP_A2D MEDIA_CTRL_ACK_EVT.

Public Members
esp_a2d_media__ctrl 1 cmd
media control commands to acknowledge

esp__a2d_media__ctrl_ack_t status

acknowledgement to media control commands
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Structures

struct esp_a2d_mcc_t

A2DP media codec capabilities union.

Public Members
esp__a2d_mct_t type
A2DP media codec type

union esp a2d_mcc t:[anonymous] cie

A2DP codec information element

Macros

ESP_A2D_MCT_SBC
Media codec types supported by A2DP.

SBC

ESP_A2D_MCT_M12
MPEG-1, 2 Audio

ESP_A2D_MCT_M24
MPEG-2, 4 AAC

ESP_A2D_MCT_ATRAC
ATRAC family

ESP_A2D_MCT_NON_A2DP
ESP_A2D_CIE_LEN_SBC
ESP_A2D_CIE_LEN_M12
ESP_A2D_CIE_LEN_M24

ESP_A2D_CIE_LEN_ATRAC

Type Definitions

typedef uint8 t esp_a2d_mct_t

typedef void (*esp_a2d_cb_t)(esp_a2d_cb_event t event, esp_a2d_cb_param__t *param)
A2DP profile callback function type.

Parameters
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e event: : Event type
e param: : Pointer to callback parameter

typedef void (*esp_a2d_sink_data_cb_t)(const uint8_t *buf, uint32_t len)
A2DP profile data callback function.

Parameters

e buf: : data received from A2DP source device and is PCM format decoder from SBC decoder;

buf references to a static memory block and can be overwritten by upcoming data
o len: : size(in bytes) in buf
typedef int32_ t (*esp_a2d_source_data_cb_t)(uint8_t *buf, int32_t len)
A2DP source data read callback function.
Return size of bytes read successfully, if the argument len is -1, this value is ignored.
Parameters

e buf: : buffer to be filled with PCM data stream from higher layer

o len: : size(in bytes) of data block to be copied to buf. -1 is an indication to user that data

buffer shall be flushed

Enumerations

enum esp_a2d_connection_state_t

Bluetooth A2DP connection states.

Values:

ESP_A2D_CONNECTION_STATE_DISCONNECTED = 0

connection released

ESP_A2D_CONNECTION_STATE_CONNECTING

connecting remote device

ESP_A2D_CONNECTION_STATE_CONNECTED

connection established

ESP_A2D_CONNECTION_STATE_DISCONNECTING

disconnecting remote device

enum esp_a2d_disc_rsn_t

Bluetooth A2DP disconnection reason.

Values:
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ESP_A2D_DISC_RSN_NORMAL = 0

Finished disconnection that is initiated by local or remote device

ESP_A2D_DISC_RSN_ABNORMAL

Abnormal disconnection caused by signal loss

enum esp_a2d_audio_state_t
Bluetooth A2DP datapath states.

Values:

ESP_A2D_AUDIO_STATE_REMOTE_SUSPEND = (

audio stream datapath suspended by remote device

ESP_A2D_AUDIO_STATE_STOPPED
audio stream datapath stopped

ESP_A2D_AUDIO_STATE_STARTED

audio stream datapath started

enum esp_a2d_media_ctrl_ack_t

A2DP media control command acknowledgement code.
Values:

ESP_A2D_MEDIA_CTRL_ACK_SUCCESS = 0

media control command is acknowledged with success

ESP_A2D_MEDIA_CTRL_ACK_FAILURE

media control command is acknowledged with failure

ESP_A2D_MEDIA_CTRL_ACK_BUSY

media control command is rejected, as previous command is not yet acknowledged

enum esp_a2d_media_ctrl_t

A2DP media control commands.
Values:

ESP_A2D_MEDIA_CTRL_NONE = 0

dummy command

ESP_A2D_MEDIA_CTRL_CHECK_SRC_RDY
check whether AVDTP is connected, only used in A2DP source

ESP_A2D_MEDIA_CTRL_START

command to set up media transmission channel

ESP_A2D_MEDIA_CTRL_STOP

command to stop media transmission

ESP_A2D_MEDIA_CTRL_SUSPEND

command to suspend media transmission
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enum esp_a2d_cb_event_t
A2DP callback events.

Values:

ESP_A2D_CONNECTION_STATE_EVT = 0

connection state changed event

ESP_A2D_AUDIO_STATE_EVT

audio stream transmission state changed event

ESP_A2D_AUDIO_CFG_EVT
audio codec is configured, only used for A2DP SINK

ESP_A2D_MEDIA_CTRL_ACK_EVT

acknowledge event in response to media control commands

BT AVRCP APIs

Overview

Bluetooth AVRCP reference APIs.

Instructions

Application Example

Instructions

API| Reference
Header File

e bt/host/bluedroid /api/include/api/esp_avrc_api.h

Functions

esp__err 1 esp_avrc_ct_register_callback(esp avrc ct cb t callback)
Register application callbacks to AVRCP module. This function should be called after
esp__bluedroid__enable() completes successfully.
Return
e ESP_ OK: success

« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
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« ESP_ FAIL: others
Parameters
e callback: AVRCP controller callback function
esp_err 1 esp_avrc_ct_init (void)
Initialize the bluetooth AVRCP controller module, This function should be called after
esp_ bluedroid__enable() completes successfully.
Return
« ESP OK: success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
esp_err_t esp_avrc_ct_deinit (void)
De-initialize AVRCP controller module. This function should be called after after
esp_ bluedroid__enable() completes successfully.
Return
¢ ESP OK: success
« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others

esp__err_t esp_avrc_ct_send_set_player_value_cmd(uint8_t ¢, uint8_t attr_id, uint8_t

value__id)
Send player application settings command to AVRCP target. This function should be called after

ESP AVRC CT CONNECTION_ STATE EVT is received and AVRCP connection is established.
Return

e ESP OK: success

« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled

« ESP_ FAIL: others
Parameters

e tl: : transaction label, 0 to 15, consecutive commands should use different values.

e attr_id: : player application setting attribute IDs from one of esp_avrc_ps_attr _ids_t

e value_id: : attribute value defined for the specific player application setting attribute
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esp__err_t esp_avrc_ct_send_get_rn_capabilities_cmd(uint8_t ¢l)
Send GetCapabilities PDU to AVRCP target to retrieve remote device’ s supported notification
event_ids. This function should be called after ESP__AVRC CT CONNECTION_ STATE EVT
is received and AVRCP connection is established.
Return
e ESP OK: success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP FAIL: others
Parameters
e tl: : transaction label, 0 to 15, consecutive commands should use different values.

esp_err_1 esp_avrc_ct_send_register_notification_cmd(uint8_t t/, uint8_t event id, uint32_t

event__parameter)
Send register notification command to AVRCP target, This function should be called after

ESP_AVRC_CT_CONNECTION_STATE_ EVT is received and AVRCP connection is established.
Return
« ESP OK: success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ERR_NOT_SUPPORTED: if the event__id is not supported in current implementation
« ESP_FAIL: others
Parameters

e tl: : transaction label, 0 to 15, consecutive commands should use different values.

e event_id: : id of events, e.g. ESP_AVRC_RN_PLAY_ STATUS_ CHANGE,
ESP_AVRC_RN_TRACK_CHANGE, etc.

e event_parameter: : playback interval for ESP_ AVRC_RN_PLAY_POS_CHANGED; For

other events , value of this parameter is ignored.

esp_err_t esp_avrc_ct_send_set_absolute_volume_cmd(uint8_t ¢/, uint8_t volume)
Send set absolute volume command to AVRCP target, This function should be called after
ESP _AVRC CT CONNECTION STATE EVT is received and AVRCP connection is established.
Return
e ESP OK: success
o ESP_ERR_INVALID_STATE: if bluetooth stack is not yet enabled

« ESP_ERR_NOT_SUPPORTED: if the event_ id is not supported in current implementation
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« ESP_ FAIL: others
Parameters
e tl: : transaction label, 0 to 15, consecutive commands should use different values.
e volume: : volume, 0 to 0x7f, means 0% to 100%
esp_err 1 esp_avrc_ct_send_metadata_cmd (uint8 t ¢/, uint8_t attr mask)
Send metadata command to AVRCP target, This function should be called after
ESP_AVRC_CT_CONNECTION_STATE_EVT is received and AVRCP connection is estab-
lished.
Return
e ESP_OK: success
« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_FAIL: others
Parameters
e tl: : transaction label, 0 to 15, consecutive commands should use different values.
e attr_mask: : mask of attributes, e.g. ESP_AVRC_MD_ATTR_ID_TITLE |
ESP_AVRC_MD_ATTR_ID_ ARTIST.

esp_err_1 esp_avrc_ct_send_passthrough_cmd (uint8_t ¢/, uint8_t key_ code, uint8_t key state)
Send passthrough command to AVRCP target, This function should be called after
ESP AVRC CT CONNECTION STATE EVT is received and AVRCP connection is established.
Return
« ESP_OK: success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP FAIL: others
Parameters
e tl: : transaction label, 0 to 15, consecutive commands should use different values.

e key_code: : passthrough command code, e.g. ESP_AVRC_ PT CMD_PLAY,
ESP_AVRC_PT CMD_ STOP, etc.

e key_state: : passthrough command key state, ESP_ AVRC_PT_ CMD_STATE_PRESSED
or ESP_ AVRC_PT_ CMD_STATE_RELEASED

esp__err 1 esp_avrc_tg_register_callback(esp avrc tg cb t callback)
Register application callbacks to AVRCP target module; This function should be called after

esp_ bluedroid__enable() completes successfully.
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Return
e ESP OK: success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
Parameters
e callback: AVRCP target callback function
esp__err_1 esp_avrc_tg_init (void)
Initialize the bluetooth AVRCP target module, This function should be called after
esp_ bluedroid__enable() completes successfully.
Return
e ESP OK: success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others
esp__err_l esp_avrc_tg_deinit (void)
De-initialize AVRCP target module. This function should be called after after esp_ bluedroid__enable()
completes successfully.
Return
¢ ESP OK: success
o« ESP_ERR_INVALID STATE: if bluetooth stack is not yet enabled
« ESP_ FAIL: others

esp_err_t esp_avrc_tg_get_psth_cmd_filter(esp_avrc psth_filter t filter,

esp_avrc_psth bit _mask t *cmd_set)
Get the current filter of remote passthrough commands on AVRC target. Filter is given by filter type

and bit mask for the passthrough commands. This function should be called after esp_avrc_tg_ init().
For filter type ESP_ AVRC_PSTH_FILTER_ALLOWED_CMD, the retrieved command set is con-
stant and it covers all of the passthrough commands that can possibly be supported. For filter
type ESP__AVRC_PSTH_FILTER_SUPPORT_COMMANDS, the retrieved command set covers the
passthrough commands selected to be supported according to current configuration. The configuration

can be changed using esp_avrc_tg set psth_cmd_filter()

Return

e ESP OK: success
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« ESP ERR_INVALID STATE: if bluetooth stack is not enabled or AVRC TG is not initial-

ized
« ESP_ERR _INVALID ARG: if filter type is invalid or cmd_ set is NULL

o ESP FAIL: otherwise

esp_err | esp_avrc_tg_set_psth_cmd_filter(esp_avrc psth_filter t filter, const

esp__avrc__psth__bit_mask t *cmd__set)
Set the filter of remote passthrough commands on AVRC target. Filter is given by filter type and bit

mask for the passthrough commands. This function should be called after esp_avrc_tg_init(). If filter
type is ESP_AVRC_PSTH_FILTER_SUPPORT _CMD, the passthrough commands which are set
“1” as given in cmd__set will generate ESP_ AVRC_CT_PASSTHROUGH__RSP__EVT callback event
and are auto-accepted in the protocol stack, other commands are replied with response type “NOT
IMPLEMENTED” (8). The set of supported commands should be a subset of allowed command set.
The allowed command set can be retrieved using esp_avre_tg_ get_ psth__cmd_ filter() with filter type
“ESP_AVRC_PSTH_FILTER_ALLOWED_CMD” .

Filter type “ESP_AVRC_PSTH_FILTER_ALLOWED_ CMD” does not apply to this function
Return

e ESP OK: success

« ESP ERR INVALID STATE: if bluetooth stack is not enabled

« ESP_ERR_INVALID ARG: if filter type is invalid or cmd_ set is NULL

« ESP_ERR_NOT_SUPPORTED:: iffilter type is ESP_ AVRC_PSTH_FILTER_ALLOWED_ CMD,

or cmd_ set includes unallowed commands

bool esp_avrc_psth_bit_mask_operation(esp_avrc_bit _mask op 1 op,

esp__avrc_psth_bit_mask_t *psth, esp_avrc_pt _cmd_t

cmd)
Operate on the type esp _avrc_psth_bit_mask_t with regard to a specific PASSTHROUGH command.

Return For operation ESP__ AVRC_BIT_ MASK OP_SET or ESP_ AVRC_BIT MASK_ OP_CLEAR,

return true for a successful operation, otherwise return false For operation
ESP_AVRC_BIT MASK_ OP_TEST, return true if the corresponding bit is set, other-

wise false
Parameters
e op: operation requested on the bit mask field
e psth: pointer to passthrough command bit mask structure

e cmd: passthrough command code
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esp_err_1 esp_avrc_tg_get_rn_evt_cap(esp_avrc_rn_evt cap_t cap,

esp_err_t esp_avrc_tg_set_rn_evt_cap(const esp_avrc_rn__evt _cap__mask

esp_avrc_rn__evt _cap mask t *evt_set)

Get the requested event notification capabilies on local AVRC target. The capability is returned in
a bit mask representation in evt_set. This function should be called after esp_avrc_tg init(). For
capability type “ESP_AVRC_RN_CAP_ALLOWED_EVT, the retrieved event set is constant and
it covers all of the notifcation events that can possibly be supported with current implementation. For
capability type ESP_AVRC_RN_CAP_SUPPORTED_EVT, the event set covers the notification
events selected to be supported under current configuration, The configuration can be changed using

esp_avrc_tg_set_rn_evt_cap()
Return

« ESP_OK: success

« ESP ERR INVALID STATE: if bluetooth stack is not enabled or AVRC TG is not initial-

ized
« ESP_ERR _INVALID ARG: if cap is invalid or evt_ set is NULL

o« ESP_FAIL: otherwise

t *evt_set)

Set the event notification capabilities on local AVRCP target. The capability is given in a bit mask
representation in evt_set and must be a subset of allowed event IDs with current implementation.
This function should be called after esp_avrc_tg init().
Return

¢ ESP OK: success

« ESP ERR_INVALID STATE: if bluetooth stack is not enabled

o« ESP_ERR_INVALID_ ARG: if evt_set is NULL

bool esp_avrc_rn_evt_bit_mask_operation(esp avrc_bit _mask op_ t op,

esp_avrc_rn__evt__cap mask_t *events,

esp__avrc_rn__event ids t event_id)
Operate on the type esp avrc _rn__evt cap mask t with regard to a specific event.

Return For operation ESP_. AVRC_BIT MASK_ OP_SET or ESP__AVRC_BIT MASK OP_CLEAR,
return true for a successful operation, otherwise return false For operation
ESP_AVRC_BIT MASK_ OP_TEST, return true if the corresponding bit is set, other-

wise false
Parameters
e op: operation requested on the bit mask field

e events: pointer to event notification capability bit mask structure
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e event_id: notification event code

esp_err 1 esp_avrc_tg_send_rn_rsp(esp avrc_mn_event ids t event_id, esp_avrc_rn_rsp_t

rsp, esp__avrc_rn__param,__t *param)
Send RegisterNotification Response to remote AVRCP controller. Local event notification capability

can be set using esp_avrc_tg_set_rn_evt_cap(), in a bit mask representation in evt_set. This
function should be called after esp_avrc_tg_init()
Return

« ESP_ OK: success

« ESP ERR INVALID STATE: if bluetooth stack is not enabled or AVRC TG is not initial-

ized
o« ESP_ERR_INVALID ARG: if evt_set is NULL
Parameters
e event_id: notification event ID that remote AVRCP CT registers
« rsp: notification response code

e param: parameters included in the specific notification

Unions

union esp_avrc_rn_param_t

#include <esp__avrc__api.h> AVRCP notification parameters.

Public Members
uint8 t volume

response data for ESP_ AVRC_RN_VOLUME__CHANGE, ranges 0..127
esp__avrc__playback__stat_t playback

response data for ESP_ AVRC_RN_PLAY_STATUS CHANGE
uint8 t elm_id[§]

response data for ESP__ AVRC_RN_TRACK_ CHANGE

uint32_t play_pos
response data for ESP__AVRC RN_PLAY_ POS_CHANGED, in millisecond

esp__avrc_batt_stat t batt
response data for ESP_ AVRC_RN_BATTERY_STATUS CHANGE

union esp_avrc_ct_cb_param_t

#include <esp__avrc__api.h> AVRC controller callback parameters.
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Public Members
struct esp avrc_ct _cb_param_ t:avrc _ct _conn_ stat param conn_stat
AVRC connection status

struct esp avrc _ct cb_param_t:avrc ct psth_rsp_param psth_rsp

passthrough command response

struct esp _avrc_ct_cb_param_t:avrc__ct_meta_rsp param meta_rsp

metadata attributes response

struct esp avrc_ct_cb_param_ t::avre ct change_notify param change_ntf

notifications

struct esp avrc_ct_cb_param_ t::avre _ct_rmi_feats param rmt_feats

AVRC features discovered from remote SDP server

struct esp avrc_ct cb param_t:avre ct get rn__caps rsp param get_rn_caps_rsp

get supported event capabilities response from AVRCP target

struct esp avrc_ct_cb_param_t:avrc ct set _wvolume_ rsp param set_volume_rsp

set absolute volume response event

struct avrc_ct_change_notify_param
#include <esp__avrc_api.h> ESP_AVRC_CT_CHANGE_NOTIFY_EVT.

Public Members
uint8 t event_id
id of AVRC event notification

esp__avrc_rn__param__t event_parameter

event notification parameter

struct avrc_ct_conn_stat_param
#include <esp _avrc_api.h> ESP_AVRC_CT_ CONNECTION_STATE EVT.

Public Members
bool connected
whether AVRC connection is set up

esp_bd__addr t remote_bda

remote bluetooth device address

struct avrc_ct_get_rn_caps_rsp_param
#include <esp__avrc_api.h> ESP_AVRC_CT_GET_RN__CAPABILITIES RSP_EVT.

292 Chapter 2. API &%



Read the Docs Template Documentation, & %5 v4.0.2

Public Members
uint8_t cap_count
number of items provided in event or company_ id according to cap_ id used

esp_avrc_rn__evt _cap mask t evt_set

supported event__ids represented in bit-mask

struct avrc_ct_meta_rsp_param

#include <esp__avrc_api.h> ESP_AVRC CT_METADATA RSP_EVT.

Public Members
uint8 t attr_id
id of metadata attribute

uint8 t *attr_text

attribute itself

int attr_length

attribute character length

struct avrc_ct_psth_rsp_param
#include <esp__avrc_api.h> ESP_AVRC_CT_PASSTHROUGH_RSP_EVT.

Public Members
uint8_t tl
transaction label, 0 to 15

uint8_t key_code

passthrough command code

uint8_t key_state
0 for PRESSED, 1 for RELEASED

struct avrc_ct_rmt_feats_param
#include <esp__avrc_api.h>ESP_AVRC_CT_REMOTE_FEATURES EVT.

Public Members
uint32_t feat_mask
AVRC feature mask of remote device

uintl6_t tg_feat_flag

feature flag of remote device as TG
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esp_bd_addr t remote_bda

remote bluetooth device address

struct avrc_ct_set_volume_rsp_param
#include <esp__avrc_api.h>ESP_AVRC CT_ SET ABSOLUTE VOLUME_ RSP_EVT.

Public Members
uint8 t volume
the volume which has actually been set, range is 0 to 0x7f, means 0% to 100%

union esp_avrc_tg_cb_param_t

#include <esp__avrc__api.h> AVRC target callback parameters.

Public Members
struct esp avrc_tg cb_param_ t:avrc tg conn_ stat param conn_stat
AVRC connection status

struct esp avrc_tg cb_param_ t::avre _tg rmi_feats param rmt_feats
AVRC features discovered through SDP

struct esp avrc_tg cb param_t:avre tg psth _cmd_param psth_cmd

passthrough command

struct esp avrc _tg cb_param_t:avre tg set abs wol param set_abs_vol

set absolute volume command targeted on audio sink
struct esp_avrc_tg cb_param_t:avre _tg reg nif param reg_ntf

register notification

struct avrc_tg_conn_stat_param
#include <esp _avrc_api.h> ESP__AVRC_TG_CONNECTION_STATE_ EVT.

Public Members
bool connected
whether AVRC connection is set up

esp_bd__addr t remote_bda

remote bluetooth device address

struct avrc_tg_psth_cmd_param
#include <esp__avrc_api.h> ESP_AVRC_TG_PASSTHROUGH_CMD_EVT.

294 Chapter 2. API &%



Read the Docs Template Documentation, & %5 v4.0.2

Public Members
uint8_t key_code
passthrough command code

uint8_t key_state
0 for PRESSED, 1 for RELEASED

struct avrc_tg_reg_ntf_param

#include <esp__avrc_api.h> ESP_AVRC_ TG_REGISTER_NOTIFICATION_EVT.

Public Members
uint8 t event_id
event id of AVRC RegisterNotification

uint32_t event_parameter

event notification parameter

struct avrc_tg_rmt_feats_param
#include <esp__avrc_api.h> ESP_AVRC_TG_REMOTE_ FEATURES_ EVT.

Public Members
uint32 t feat_mask
AVRC feature mask of remote device

uintl6_t ct_feat_flag

feature flag of remote device as CT

esp_bd_addr t remote_bda

remote bluetooth device address

struct avrc_tg_set_abs_vol_param
#include <esp__avrc_api.h> ESP_AVRC_ TG_SET ABSOLUTE_VOLUME_ CMD_ EVT.

Public Members

uint8 t volume

volume ranges from 0 to 127

Structures

struct esp_avrc_psth_bit_mask_t

AVRC passthrough command bit mask.
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Public Members

uintl6_t bits[8]
bit mask representation of PASSTHROUGH commands

struct esp_avrc_rn_evt_cap_mask_t

AVRC target notification event capability bit mask.

Public Members

uintl6 t bits
bit mask representation of PASSTHROUGH commands

Macros

ESP_AVRC_TRANS_LABEL_MAX

max transaction label

Type Definitions

typedef void (*esp_avrc_ct_cb_t)(esp avrc ct cb_event t event, esp_avrc_ct cb_param i

*param)
AVRCP controller callback function type.

Parameters
e event: : Event type
o param: : Pointer to callback parameter union

typedef void (*esp_avrc_tg_cb_t)((aspia,m'(:i tg _cb _event t event, esp_avrc tg cb_ param_t

*param)
AVRCP target callback function type.

Parameters
e event: : Event type

o param: : Pointer to callback parameter union

Enumerations

enum esp_avrc_features_t
AVRC feature bit mask.

Values:
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enum

enum

ESP_AVRC_FEAT_RCTG = 0x0001

remote control target

ESP_AVRC_FEAT_RCCT = 0x0002

remote control controller

ESP_AVRC_FEAT_VENDOR = 0x0008

remote control vendor dependent commands

ESP_AVRC_FEAT_BROWSE = 0x0010

use browsing channel

ESP_AVRC_FEAT_META_DATA = 0x0040

remote control metadata transfer command/response

ESP_AVRC_FEAT_ADV_CTRL = 0x0200

remote control advanced control commmand /response

esp_avrc_feature_flag_t

AVRC supported features flag retrieved in SDP record.
Values:

ESP_AVRC_FEAT_FLAG_CAT1 = 0x0001
category 1

ESP_AVRC_FEAT_FLAG_CAT2 = 0x0002
category 2

ESP_AVRC_FEAT_FLAG_CAT3 = 0x0004
category 3

ESP_AVRC_FEAT_FLAG_CAT4 = 0x0008
category 4

ESP_AVRC_FEAT_FLAG_BROWSING = 0x0040

browsing

ESP_AVRC_FEAT_FLAG_COVER_ART_GET_IMAGE_PROP = (0x0080
Cover Art GetImageProperties

ESP_AVRC_FEAT_FLAG_COVER_ART_GET_IMAGE = 0x(0100
Cover Art GetImage

ESP_AVRC_FEAT_FLAG_COVER_ART_GET_LINKED_THUMBNAIL = 0x0200
Cover Art GetLinkedThumbnail

esp_avrc_pt_cmd_t

AVRC passthrough command code.

Values:
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ESP_AVRC_PT_CMD_SELECT = 0x00
select

ESP_AVRC_PT_CMD_UP = (0x01
up

ESP_AVRC_PT_CMD_DOWN = 0x02

down

ESP_AVRC_PT_CMD_LEFT = 0x03
left

ESP_AVRC_PT_CMD_RIGHT = 0x04
right
ESP_AVRC_PT_CMD_RIGHT_UP = 0x05
right-up
ESP_AVRC_PT_CMD_RIGHT_DOWN = 0x06
right-down

ESP_AVRC_PT_CMD_LEFT_UP = 0x07
left-up

ESP_AVRC_PT_CMD_LEFT_DOWN = 0x08

left-down

ESP_AVRC_PT_CMD_ROOT_MENU = 0x09

root menu

ESP_AVRC_PT_CMD_SETUP_MENU = 0x0A

setup menu

ESP_AVRC_PT_CMD_CONT_MENU = 0x0B

contents menu

ESP_AVRC_PT_CMD_FAV_MENU = 0x0C

favorite menu

ESP_AVRC_PT_CMD_EXIT = 0x0D
exit

ESP_AVRC_PT_CMD_0 = 0x20
0

ESP_AVRC_PT_CMD_1 = 0x21
1

ESP_AVRC_PT_CMD_2 = 0x22
2
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