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() BB oo 5
1. ESP32-S,ESP-WROOM-32,ESP32-A1S #REABHTARK . oovvvvviii 5
B2ttt a bbbttt bbbttt 5
2. ESP32-S, ESP32-Al1S BERIMERL, MRFBINERGHREEAERIF?....ccco. 5

3. ESP32-CAM AT LA AL A S, SZASIT XA, MRFETIRFFAIZAMA
] == OO 5

4. ESP32-CAM Z#5FaiBGsL, BRICASCIHAIIEE?. oo, 6

5. ESP32-A1S AT EN AR MU, AESEESCHEH— RS, H 3R

INEMERIE—, SEARSTIE TIRFF ovvvvvvreereressssssssssssssssssssssssssssssssssnsonee 6
6. BLEES( (Brownout Reset) BIEERMHA? oo 6
7. AHARABOAEIT UARTO AIXAIERTTER? oo 6
8. ESP32 BEMMAELIRATMERT? o oovrrvvvereeerrreessseeeresssssssessssssssssesssssss e ssssssses 6
9. ESP32 #{afiE N\ download_boot BETE?.....ovvrverieeieieeeei s 7
10. ZF BRI RIEIREZEL?. oo 7
11. ESP32 IARIEEEN FRIESBIRSL, SHMET#FNEIHFRT?. o 7
() ERAEEES oo 8
1. WNfafsERE PSRAM FERSTALFISEHIGIAEREN? oooovvvvvvevvvivvivivivininnnnnnnnssnsessseesessee 8
2ATHEIR "DUSY” BAFAJBE? oo 8
3.ESP32 BYIEZFFN WIFT ZIMAIEETE? oo 9
4 YA EEAFREFNTATRAIEATAIN? oo 9
5.ESP32 HIRBRIETFSTIFIPLETLTD? .oovovoevveeeeseeeeeeessesesesesssss s sssssnnns 9
6.ESP32 IEZHFAEIRFEILARBHERES D PIMIREE? o 9
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7. B hEEEREH (PWM) ESHIEERET UL EZRRT flash, SD, 125, I2C.

UART ZOMIHEEE T/O 7 oo 10
8.ESP32 T —IREEILSZ/DATIE? vt 10
9.ESP32 {9 BLE IEAECMIFREME. MREUME? EEFFIR? oo, 10
10 HURIEEE Wi-Fi THEBE? v eeee e ese s esee s ees e 10
IR I e N N ==Y 5313 s v oo 11
12.ESP32 —ZECAIBIRRMTA?  (SMartConfig) .o 11
12. BEBLE AT IEIREZBEEURRRERIRTE? i 11
14.ESP32AT 5SS EASTENMEREEEMRTIAMD? oo eseeersensseeeeneee 12
15.0MEEIT SDK FFAFREAEERAT MAC HEIE? .o 13
16.ESP32 BUBREMTFREEREIT? oo eeseen 14
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(—) EHR

1. ESP32-S, ESP-WROOM-32, ESP32-A1S #AFH A X
52

Z5: ESP32-S 5 ESP32-WROOM-32 JAyif FHR R ML, BRE{-84), BR T RE&TE
REER, HMEE—FE, ESP32-A1S B4 N B & ACL01 SRS B,
A DAIEAT HAAR ST R, SCRFRR IS SR Aok &

2. ESP32-S, ESP32-AlS RET|AMERE, WMEFES
BRERFEEEABRIME?

=3 PCBXR4%/IPEXEE —35%E—3BH

1, BARRINEEE PCB RFFRLZ(BNRE 0489 OR BBI8);

2. WIFMER IPEX BEIMERL, RiE24089 OR EBEBIRI(FE
BEiTE#E OR BBMAMEF);

3. OR BIAREENGE Vsl @ BV E £, WMEREFERLE,
THEEIN M E!

3. ESP32-CAM B AN FHERsLi7 5, AR _IRFF
K, WMRFBE IR ZmAER?

Zonl DIV HERERE e L, B, QR TRy st, CFF KT

K, HRIESNCIES, MEFE - RIFRFEEBEL IO IENEE, o DUE
3R B AL ) 2245 n] — R T KA .
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4. ESP32-CAM XX ¥R zk#xisk, HAEjS&LLot4
ThRE?

2 HETFE R b B4 73 0V2640 B0 0V7725 M S-454% 3L (0K 5, B Bf B4 sk
BT 0V2640 % JPEG A% =RE F SCHRF 0V2640 AT OV7725 Far it 2k FE A% A
A QR RS D BE

5. ESP32-A1S #E4H FE N FH BRIk, HEZIR
EHEEH— NS, W BRABEGFREB—, X
AR

L FENHTFERRERS. FRE RS, FREESTE, NEBMRD
SN ACLOL, H BRIARE SR 1, TARRES A AP R TF R
WA, PR G I S B T )4, A AN TF RIS R ARV S B
X BN TF RE AT AT AT — B, TF R A LR 7 S 3 3k 17,
YRR E AR TF RiEAN . A AT F54, WRFEHAMDIREE %
AT ai-example B-F#EAT [ 1 — IR IT K .

6. REEEN (Brownout Reset) HREHERZHA?

ool lAERERSA R, TR B

2. BT AR EIECR, BTN RIS RE & 5 2. thst, N
RAAEH USB To TTL AMCTH, MARUE USB )& A2 LLIR L2 W% FLif -

7. WSS PABRIAET UARTO RZHIHRAER?
% :1.Bootloader {5 & : GPI015 #&ih

2. IDF £ B.: ®JLLEI{E menuconfig/Component config/Log output #EH{THLE

8. ESP32 A% /bH e OnJfit{Ef 2

=0:348
=
Rx Tx
uartd GPIO3 GFIO1
uart1 GPIO9 GFIO10
uart2 GPIO16 GPIO1T
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9. ESP32 tnffit A\ download boot HEF?

Z: #ADOWNLOAD BOOTHEE , uart0LITENHES

1 | rst:@x1 (POWERON_RESET),boot:8x3 (DOWNLOAD BOOT(UARTE/UART1/SDID_REI_RED V2))
2 | waiting for download

GPTOO 5] FAIAN 75 ZEORFF BT, 505 Fr PN BT A2 Al EN BRI B T35 e ) BOOT A 14 Fi
-, ZJ5 BOOT IR L~ ANE A A #ml B

10. & EWrE it IR S E & R E?
Brr IR BRI T PSRBT A PA LR ST, 1R 28 5 S 3% P R
(BT R ~F) M= S AL e, DRI A an s i

FESSBRVL S AR A ] — > 2. 4pF R/NRIXS B, TR s e A S B i
SRR s E PA IR BN VS0 5 K R JRRT B ek PA LR Y 2%
HURST.

11. ESP32 MIAEIAEEN TR Z /D>, W
fal gk AR IHFERE 2

e W) EFEL AT $52 BTN DA, LR RS A R
DikE:

DERN AR e
Wi-Fi Tx packet
Active (4TI T1E) Wi-Fi/BT Tx packet R 14
Wi-Fi/BT Rx FiI{fiy
240 MHz A H 30 mA ~ 68 mA
B N/A
i i = WAZS 27 mA ~ 44 mA
Modem-sleep CPU &+ T TRt | 160 MHz T ——
L WA 20 mA ~ 31 mA
ERRE: SOMHz I e [20mA~25maA
Light-sleep = 0.8 mA
ULP trabige it T AR 150 pA
Deep-sleep RREh AL AR I A=t 100 pA @1% duty
RTC Ert#s + RTC 77fik#s 10 pA
Hibernation {4 RTC @R &b T LARPE 5 pA
X CHIP_PU JIHI{, &5 4bF RS 0.1 pA
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(Z) KR
1. dmfATAE P PSRAM, A& SCRYRISE B n AT 3REL 2

& N T{EA RSPRM, TJBI{F make menuconfig -> Component config -> ESP32-specific
HTRE:

* ESP-IDFV2.1: 1&i%#% Capability allocator can allocate SPI RAM memory:;
* |ESP-IDF V3.0 RZ/GHRA, 1H1%+F Support for external, SPI-connected RAM,

{$8E PSRAM 5§, iB1Y malloc {#8E malloc() can also allocate in SPI SRAM iS4
PSRAM, ZEAFHIERT, BEA PSRAM Bali#ToIASRES .

A, BILAMEFE Always put malloc()s smaller than this size, in bytes, in
internal RAMIREFIE.

o AR malloc hSAFHEATIREE, WEA PSRAM, TN, {EH RAM,
o WRFFRRAM ANE, MER PSRAM,

2. AT 7 “busy” RAHARE?

Zr: AT FRA MR ZNER, WElRAE TR —%Ia4 )5, AR —%1E
LTI, $27R “busy” RRIEAELFEAT—2%484, TEMBIYRETHIA
AT O RHA, WA ZIELS A, Bk, 24968 2 R0ATLFRHmA
N, RGWSHIR “busy” BUE  “ERROR”

Bilan, = OHIAATHGMR (#4T74F CR LF) (H#FF), BT AT+GMR (#ATHF CR
LF) O&2—%5%EN AT 847, RESMITIZES.

MR ARG AR TR ATHOMR #E, BB T EE SR, B A H e
KN, RGHIR “busy” . WRRFODALEM T ATHOMR #4E, FHIEEE
IS kERTE, ARSI R — R ITE S, RATER “ERROR” .
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3. ESP32 WA F1 WIFI {3472

Z. 7F menuconfig W, A MEFRIEDT  “Software controls WiFi/Bluetooth
coexistence” , AATIEIIHM KIEH] ESP32 FIWE A Wi-Fi JLA7, ALV
Wi-Fi. B #H RF PR R, HER, WHRMEH Software controls
WiFi/Bluetooth coexistence %, BLE scan [B]f& AN 0x100 slots
(4] 160 ms) o

« #RAR BLE 5 Wi-Fi A7, MFFEXMMETMATF R TIEFEER. HA
TP B IR EFEEERE “BLE scan interval — BLE scan window > 150 ms” ,
J+H BLE scaninterval R&E/NT 500 ms,

s HEMWESY Wi-Fi JLAE, WEBOT B IX A&,

fE V3.0 KULHTHRAS, PIRefAELiEcr S wi-Fi LA EReiR=nin &, Bl
ESP32 CZ&fyk 7IXANn 8, FEHHT ESP-IDF master branch | r]PARGIhSZEL
£ ESP32 fE NI BRI IEIE R FINER Wi-Fi,

4. T EE AR SRR K/ ?

% . 1H ff B UBaseType t uxTaskGetStackHighWaterMark( TaskHandle t
xTask ) BREL, AT55 B HMEM: 25 (0] 2 il 5 4155 S0 AT DL S A BB A B2 1 384 B4 /)0
ZBREAT DL [R5 5 30 i B e/ N AR MR A 1] g iUl AT DA TR A AR
—MEFS mE T EZ DR T E . (£ XM FreeRT0SConfig.h H, %
INCLUDE uxTaskGetStackHighWaterMark 70 B 1, MEREA G . E
B, ZIEIERINA AL

5. ESP32 M4 #1457 7 FF b L fig B ?

# . ESP-IDF V3.1: HFP Client (not HF gateway)
ESP-IDF V3.0: A2DP Source/A2DP Sink/AVRCP/AVDTP/SPP/RFCOMM

.ESP32 B F1E N E W& 0] AR &R Z /DA
?

Q&Oﬁ

%

HOAT RN SCRF R 2 7 4> BLE 4%, H A BAFE menuconfig "L B iz 8
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7. Bk R E AR (PW) {555 H A S Ao AL BB
7 flash. SD. 12S. 1I2C. UART Z4h
K{EZE 1/0 k2

Ee: PIM Rl A BRI L B 7 HAAMATIRER 1/0 25t

8. ESP32 A —IRFELZ /LI [E]?

B FHIAE B I TR R T

o REhEAfEE R M, BRIy S,

« BEMEIEEE IR E, BUATShHEY 120 ms, #EhFN 360 ms.
- EFMSRERGEELRE, A 1713 FiE.

o PRESIE R EEIE R, BRI PLE T

* Station BLzUiLfE Station-AP B, HFDRGAEL. BT, 1711
EIERNEFR,  12-13 [FE AN

* f£ Station BARAELZMMGL T, EEEAMSK R 11x120 +
2%360 = 2040ms;

* {E Station M HEH, ##H Station-AP NN, A{FEFHLEK A
11%120 +2%360 + 13%30 = 2430 ms.

9.ESP32 W] BLE B FECMIFRAME. e ? 25
HIR?

%: ESP32 WIWESHCM, faj#K Blu-Fi.

Blu-Fi FCWFEAM S BLE FEAME—2, MR, £4. /K. O0PPO. &
e —hn. NSRS FN, FERMERE, HAENHHSFERL MTU &
BORMEE (RSHEin 1Bt )

Blu-Fi FCMIILFESE 1 s°2 s WHERAT5ER. HAT Blu-Fi FCMSZHrE 2R,
n WPA2 AMVZRAE B EERIRASICHR . A RUE =k %,

10. TR, Wi-Fi f4fE?

2. G example/wifi/iperf B3 FACHLHETTINR.

https://anxinke.taobao.com
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11. fa B S BRI R 5 3 ?

% oo BHE RE WIGHALER R BB e e 73 &

FTH menuconfig H' CONFIG ESP32 PHY CALIBRATION AND DATA STORAGE
BT

o ANELHESINE, HESER L HE R ETE

314 menuconfig W' CONFIG ESP32 PHY CALIBRATION AND DATA STORAGE
BT

o GREH A T R, RSB A B 0 ik ok AR HEERE I Dh R
B NVS XN, ik R HEERAE .

12. ESP32 —#EEMAIEELH 4?7 (SmartConfig)

% . BSP32 KH UDP [ #E#53C ( UDP Ul 1P Hbhib/2& 255. 255. 255. 255) .
WiFi 4% scan A AP, 153 AP WAMHRER, W TAER channel, A5
BlE WiFi & H TAETENIA scan FIf channel b2l UDP &, WIREE
B R,  4REENCE TAEE SAMA channel b,  bfEFR, EHUKH| UDP £
Mk,

12. AT B WEZ EHERRFEINAF?

Ee
7.
= - AT+UART AT+UART=1152090 E,1,D
AT+UART_DEF T T_DEF=1 W 1.0
AT «CNDHCP AT+CN 1
A STAMAL T M, B:f 3:9
A APMAL T A PRA L
C STA AT+ (%
AT+CIPAP AT A 8
AT+UNDHCPS AT+CNDM{PS-1,3_."192 . 168.4.10" ,"192.168.4.15
AT+SAVETRANSLINK AT+SAVETRANSLINK-1 192 168.6_10" 1@@1
AT+ONMODE AT+ CAMDDE -1
AT«CNIAP AT+CNIAP-"ghc”  “@123456789"
AT+(NSAP AT+(RSAP=-"ESF32" , " 12345678",5,3
AT«CNALUTOCONN AT+CRAUTOCONNS1
AT+CIPSSLCCONF AT+CIPSSLCCONF-1.3.0.@
U 3 &
MYS & e EAD (el X KB

https://anxinke.taobao.com
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14. ESP32AT 184 BEAATENME B A Byl B g ?

7.
= -

ESP32 AT 18 HVIR & BiRPAEl T

RTESR

ready

ERROR

WIFI CONNECTED

WIFI GOT IP

WIFI DISCONNECT

busy p...
<conn_1id>,CONNECT
<conn_id>,CLOSED

+IPD

+STA_CONNECTED: <sta_mac>
+DIST_STA_IP:<sta_macs>,<sta_ip>

+STA_DISCONNECTED : <sta_mac>

28R

AT BFRETERD

ETBARR, FBEONTHE

ESP station ¥ 1% AP

ESP station $%EXE| IP ihit

ESP station & WiFi ¥ 7

busy processing, T AFIEAMIER—FS
BT <conn_id> SH%EE
<conn_id> S A& FERHTIT
HKEIMELIE

7 station FEN ESP softAP

ESP softAP 4535 A\ station S IP it

station M ESP softAP #f s

BS, BN HEIEA

+BLECONN BLE BiL %

+BLECONN BLE 21 iFiE
+BLEDISCONN BLE WiFF%i&

+READ BLE #USENZIRE
WRITE BLE 1 FI S121E
+NOTIFY BLE USRI @A
+INDICATE BLE W RIETIRE
+BLESECNTFYKEY BLE SMP &R
+BLEAUTHCMPL BLE SMP E2¥{5ERY

Copyright © 2019 Ai-Thinker Z{=a/75)%  https://anxinke.taobao.com
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15. WaTidid SDK &SRBV B H) MAC $bhk ?

B8 & aithinker@althinker: ~fesp/esp-Idf/examples/wifi/getting_started/station
| wifi init staf)

wifi: Init dynamic tx buffer num: 32
wifi: Init data frame dynamic rx buffer num: 32
wifi: Init management frame dynamic rx buffer num: 32

andler, NULL) );

 DEFAULT()

I (551) wifi: mode : sta (24:0a:c4:2c:9a:98)

LE_ESP WIFI SSID,
XAMPLE ESP WIFI PAS

2, 0:16, ap:255 255, sta:6 2, profil
e: init -» auth (be)
tate: auth -> assoc (0)
tate: assoc -> run (10)
onnected with test 2G, channel 6
: pn start, type: 1

3], macaddr[4] ,macaddr[5]);

ESP_LOGI(TA p iy
EXAMPLE ESP WIFI SSID, EXAMPLE ESP WIFI PASS);

https://anxinke.taobao.com
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16. ESP32 5 a2 2 BN ?
%
%F ROM]

fesp32 FEIENRE  BRIETHE—1ER. ZEEREOREITSEFHE  ELEFEEEETH. RUERTEEHAIRead Only
Memary).

esp32 B ROM REE NS A EstrappingBE | BREGHIRIETHARRE. il , esp32 LEE , ROMERESEE [GPIO0, GPIO2, GPIO4,
MTDO, GRIOSIRIRE.,

W0F GPIO0 / GPIO2 EETAEETE , Niesd )\ TEiEr, . SEE0EEES.

WEGPIC0AEETE , Me#AFlash ETEL | 230p W&, FnsiFlash ez,

BOOT_MODE[S:0];

(pull-up, pull-down, pull-down, pull-up, pull-up, SW4 /5/4/3/2/1/)

[GPIOO, GPIOZ, GPI04, MTDO, GPIO5]

1 X X x%-> 5P| Boot

00 % x x —> Download Boot {Jonit-Detection of UARTO+UART1+5DI0 _Slave)

TEERHE0E TN T115200), ROVEIASEHZAIMIE.
rst:0x1 (POWERON_RESET),boot:0x3 (DOWNLOAD_BOOT(UARTO/UART1/SDIO_REI_REO V2)
waiting for download

ER | boot:0x3 FTRIE0Frstrapping pinBlETRE |
0033 [GPIOO, GPIO2, GPIO4, MTDO, GPIOS]BIEAR [0,0,0,1, 1]
Fil:leF Download Boot 1L,

[T MR

Zocphh T FEETH , SEEELECRF , FEREEMISSRIES RIS htps:/github.com/espressif/esptoaliwi . -
Protocol)

Efesptoolll |, [LUHTEEENEE  BE TS BRETSEE

[ZTSTUR]

FROMET , BTORRHEALERE  BEEEESR.

Tresptool , £F—E/INERITE Rlesp326RAMA , FIIEHTRAMAEYINER. B/INEFES TROMFERRELERMY , FHERT T
%, B RE , (FILISEREhtips:/github.com/espressif/esptool/tr ... asher_stub)

[%F Flash Boot &)

MEGEEDR , GRIOUHRETE , TESHAFlach ST, R, Ba0sei 5, HErlashRi0EmE, ROM S5 Flash F0x1000i
it IME3HET—Fbootloader,

[T Bootloader]

bootloadera] LA E— 14UV MER | bootloader& T BTN, , FEEREASPINBERE | Wlash EHEXLAEHIE
E . FERESRENEN WAkt g EEs A RETuAERE .

Copyright © 2019 Ai-Thinker Z{=a/75)%  https://anxinke.taobao.com
14



https://anxinke.taobao.com

ZAE AR
Ai-Thinker ESP32 #£ 40 2 7| % W, 5] &l

BRARBAN:

BAERM: https://www.ai-thinker.com

FF& Wiki: http://wiki.ai-thinker.com

BH18ia: http://bbs.ai-thinker.com

FERRMISE: https://anxinke.taobao.com

BSE1E: sales@aithinker.com

AR E: support@aithinker.com

REHE: TERERIMERX A HEmsikeFEE " Tl B Bt

BXZRMIE: 0755-29162996/15302646692
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