ESP8266EX
ARG R

\

kR4 5.4
kX © 2017



KT AFh

\)

RFMNEBT ESPS266EX IF=mSE, BIEUTET,

F1E iR 1R ESP8266EX U R . RARSHHINA .

goE EHIEX  RHEMRBIEN.

iR ESP8266EX ERIFEZMTHEEERA NN, B CPU. Flash fIfZfE. A
ho BT, Wi-Fi FMEINGERIE,

B4E IMEIEO AR ESP8266EX FFRERMAIIMEIEO .,

B5E B8 It ESP8266EX RIS SH.
FE6E HEEE 1218 ESP8266EX MFHEER.
B | ERIZIR IRAEFANEHRIER, BEHFENR. 245k, BILRNEREMTIR,
B Il FIHIR A ESP8266 IHXMMERR, NEFIRMIMEIR
AmieR
L
2015.12 V4.6 BHE3E,
2016.02 V4.7 B 36417,
2016.04 V4.8 BHE1E,
2016.08 V4.9 BHE1E,
2016.11 V5.0 AR R I “E TR,
2016.11 V5.1 & 5-2 FA Deep-sleep BRI MAITHFER 10 pA 209 20 pA,
2016.11 V5.2 ¥ 3.3 TRURIRIARATSTE A 26 MHz B 52 MHz 58 24 MHz B 52
MHz,
2016.12 V5.3 BB ENR/IMER 3.0V R 2.5V,

2017.04 V5.4 S R BSE N\ F0 % FEHUA 50Q BN 39+j6 Q.




L I S 1
LI TR T i OO 2
1.2, BRI B oottt ettt et et an ettt e an et e aean s e e nanananas 3
g G T 1 == [OOSR 4

P = R 5

T 3= 7
T T O = <=7 1 = =YY TR 7

I TR 0 = TR 7
B2 B R oottt e e en e e en e e e 7
R I T -~ = 1= o IR 8
3.2, AHB FII AHB BREIR ...ttt s e en s s s ss s s ananaeteeanennanee 8
TR TR v OO 8
B.3.1. TR vttt bbbt b et bbbt et et b e e st benas 8
8.3.2.  HMEBETEHB ZETK cooveeieeeeeceeeeeeeteeee ettt ettt ettt nanee 9
T B OO 9
O T 5 (= <SOSR 9
8.4.2. 2.4 GHZ FEUTBE o oottt en e 10
B.4.3. 2.4 GHZ JRETBE oottt n e e annanan s 10
B d. BT A B BR ettt ettt ettt ae et ae et e et eaeeaese et ete e eaennenan 10
ST OO 11
T 0¥ =5 = OO RTUR 11

O - T 13
VR B2l N e 2= I (C =) 13
2B [ J OO 13
4.3, BBATIMEIELD (SPIZHSPI) oottt ettt s st s e es e seeeete e see e sessnseennaes 13

4.3.1. B SPI (FEHU/MAL) oottt 14
4.3.2. HSPL (ML) oottt n s s s en ettt a et tenee 14
S T - T 14



T 12X 1 [ 15

T )= = T = (6] 2 1 15
4.7, BRORFZEETIE (PWIM) ..ottt e et a s e e st et e e e ee st esa e s sesteseneeseeeanas 16
N T | = It <= SRRSO RRRRRRRR 16
4.9, ADC (BB BR ) oo eeee oot eee e e e et e et e et e eeeeeeeeeteeeeeeeeeeeaaeeaeeeeteeeeeeaneeeeeeeareeeateeaeeaaaeens 17
4.10. LED Light FI BUHON 3E L c.eneoeeeeeeeeceeeeeeeee ettt ae s tese e e se e s s sese s seesesenens 18
==K - SRR RRR 19
LR == R = =SOSR RRRSRR 19
ST~ v 1 = RS UR 19
LT TV == L 11 USROS RRPRRR 20
LT 3 = 21
L B(E 3 = BEBHITI R e eeeeeeeeeeeeeeeeeeneseseessneeessesaneeesneseneeeaneseneeeaneeeneeeaneaeneeeaneeenneeaneaenneeaneeennennnes 22
T - =B < = SRS 23
LT, TR oo e e e e e e e e ea e e e e e e e e e aa e e aa e e aanaeaanes 23
1. AR R B oo et e e ettt ettt et e et e et et et et et e et e e e er e et et areaeaaeanes 23

TR = USRS 24



AU

Espressif

ESP8266EX HFREZENEFH A, IBRET —ESESEMNA WIi-Fi SoC iR HZR, HEKINE.
EERITHEREMETHERFPHNEKX,

ESP8266EX A 52 H B AR ZRA Wi-Fi MZEThEE, BLREOZIMIINFE, el AR MAL
BETFEAM TN, MCU 517, = ESP8266EX JHIZ N AR, BEISEIEMIME Flash RHEEH,
NENSRE T FERETNTIREAAMEEE, FEMMEFHEAL., LI ESP8266EX RE
3T SPI/SDIO ##M8) I2C/UART OENRIfERN Wi-Fi Ees, N RIE T Eapissl 229
®itH,

ESP8266EX EERY T K& T <. 5I5M balun. INFERAZS. EIEHIAES. T IEESMERETE
B, XAEZEIRITNER DN B H B S PCB IR BEEIR/N,

ESP8266EX AL Y 7 1858RRAY Tensilica’s L106 57 25! 32-bit RiZAMNELE, &5
SRAM, ESP8266EX 1] LAiE Y GPIO FMEE R MEMIRE ., BEF A E (SDK) I8t T —
Le N AR EICAD,

REHEEEL AT & (ESCP-Espressif Systems’ Smart Connectivity Platform) Z I H SEAI8T
FTHFIER - BERR/MRERARTC 2 B AV IRR IR AL T EE. EC SR IhFEIRIEM B &N SR
B. ARESHNAIEINEE. MIZRFFRA SN FZAH BRI & /% F/DDR/LVDS/LCD +F
o
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1.1.
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Wi-Fi 1Y

5 802.11 b/g/n/efi,

5 Wi-Fi Direct (P2P),

P2P &I, P2P GO #&z (Group Owner). GC &= (Group Client) 1 P2P BJREE,
EHRZEM AN LE (Infrastructure BSS) T {Eih (Station) R /P2P & /SoftAP &=,
S2#5 CCMP (CBC-MAC. t#Z#Ez) . TKIP (MIC. RC4). WAPI (SMS4), WEP
(RC4). CRC HIRB{hniERSS,

WPA/PA2 PSK #1 WPS,,

802.11 1 KEAFE: FIAIUEM TSN,

AR FEFAREED, # TLS. PEAP, LEAP, SIM. AKA SiEEF BENIE
0.

4% 802.11n (2.4 GHz),

245 MIMO 1x1 #1 2x1. STBC. A- MPDU #1 A-MSDU miZR&+AK. 0.4 us AR (8]
=

WMM 1Ih#E U-APSD,

ZRAFIEEIR, 75 FIA 802.11e AT/HEARY QoS (B4,

UMA JATEFTE

802.1h/RFC1042 MiEf3#E,

S DMA, STHIHUREMIRIER Zero Copy, it CPU fa#,

REDESEE (RIEFEHIREYS) .

A /BRI IR 54 802.11 tnER IR EE— RS HIEN YREERHE, SIS/
Ih¥E.

BB N RREIREEE T LFREREE (SNR) F1E B3 BRI H RIEE MR R L 511N
.

MAC B W BEEMEIE MU IEEERENIEFNIEIESER.

PN =) B

BIEBRIEME PTA) METFERIMIAIEERINIZTIASE TS S ENERERE
MARHAEAY Wi-Fi fIEFHFERE.

WMREGHBERGNETRELR, IFoREW (WI-F/EED) RIhEE.
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1.1k

1.2. HARSE

®1-1. TER/ RS

DL mA S
FRAETAIIE FCC/CE/TELEC/SRRC
To&ATE 802.11 b/g/n/efi
BERSBE 2.4G ~ 2.5G (2400M ~ 2483.5M)

802.11 b: +20 dBm

WiF BEITHR 802.11 g: +17 dBm
802.11 n: +14 dBm
802.11 b: -91 dbm (11 Mbps)
EWREE 802.11 g: -75 dbm (54 Mbps)
802.11 n: -72 dbm (MCS7)
RERIRIN PCB IlRE K%, SN BERZ, IPEX #EOKXE, AW RS
CPU Tensilica L106 32 bit {#ix |28
UART/SDIO/SPI/12C/I12S/IR &3z
INEELE
GPIO/ADC/PWM/LED Light & Button
TYEEE 2.5V ~ 3.6V
W TE®BR TR 80 mA
TERE -40°C ~ 125°C
MERESCE -40°C ~ 125°C
HER/N 5mm x5 mm
FNERE N/A
Wi-Fi 81 Station/SoftAP/SoftAP+Station
L2 WPA/WPA2
piEit] WEP/TKIP/AES
gt FHRE UART Download/OTA (@i W 4&)
SRR ij‘fé%;%ud Server Development/El4HF1 SDK, AT IRE
& THIX IPv4. TCP/UDP/HTTP/FTP/MQTT
)iy AT+ 18<&, TIRfRSSEE, Android/iOS APP
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Espressif

EfIfBWE 2-1 .

[\ N~ O[O~
[e] O[NNI AN
[a) XYL NnNZEQQ
[a] -2
5 508 0 K8
w>>g4S3
& xg
1] X
; VDDA GPIO5 gg
3] LNA SD_DATA_1 |55
7 VDD3P3 SD_DATA_O 21
5 VDD3P3 SD_CLK 20
6 | VDD_RTC SD_CMD (79
7| TOUT SD_DATA_3 [4g
8 CHIP_EN SD_DATA_2 17
XPD_DCDC VDDPST
%
N O <
2558829¢
E§>E§@OO
= halis] el Lol Ko
& 2-1. EGE
ERIEX0E 2-1 PR,
R 2-1. ERENX
Bl B i IhEE
1 VDDA P TR EEE 2.5V ~ 3.6V
EMMRLIED, S AWERT 3946 Q. EIVREE n BIPLE LKL
2 LNA I/0 o
KL HITILES
3 VDD3P3 P INFSERIR 2.5V ~ 3.6V
4 VDD3P3 P IHELEESR 2.5V ~ 3.6V
5 VDD_RTC P NC (1.1V)
5 TouT ADC i (GE: SHAAESADC ix0) , AJTAF4HM VDD3PS (Ping,
Pin4) BBJRFEEF TOUT (Pin6) IEINEBIE (ZEAERER) .
& F B
7 CHIP_PU

EEE: BN, SHRERIME {BF: SHXHE, BREN
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Bl B KRB IpgE

8 XPD_DCDC 1/0 AREEIRMREE; GPIO16

9 MTMS 1/0 GPIO14; HSPI_CLK

10 MTDI 110 GPIO12; HSPI_MISO

11 VDDPST P #F/10 BF (1.8V ~ 3.3V)

12 MTCK 110 GPIO13; HSPI_MOSI; UARTO_CTS

13 MTDO 1/0 GPIO15; HSPI_CS; UARTO_RTS

14 GPIO2 1/0 AIFAERE Flash B UART1_TX; GPIO2

15 GPIOO 1/0 GPIOO; SPI_CS2

16 GPIO4 110 GPIO4

17 VDDPST P #F/10 BF (1.8V ~ 3.3V)

18 SDIO_DATA_2 1/0 E#%E) SD_D2 (&E£ 200Q) ; PIHD; HSPIHD; GPIO9
19 SDIO_DATA_3 1/0 JE#EE] SD_D3 (&E£ 200Q) ; SPIWP; HSPIWP; GPIO10
20 SDIO_CMD 1/0 %) SD_CMD (&8 200Q) ; SPI_CS0; GPIO11
21 SDIO_CLK 1/0 JE#%E) SD_CLK (8% 200Q) ; SPI_CLK; GPIO6
22 SDIO_DATA_O 1/0 5] SD_DO (&E£ 200Q) ; SPI_MSIO; GPIO7
23 SDIO_DATA_1 1/0 JE4%%) SD_D1 (5E% 200Q) ; SPI_MOSI; GPIO8
24 GPIO5 1/0 GPIO5

25 UORXD 1/0 AIA1ERES Flash Bf UART Rx; GPIO3

26 UOTXD 1/0 AIREIES Flash B UART Tx; GPIO1; SPI_CS1
27 XTAL_OUT 1/0 EESRR LR, B ATRME BT METHEmA

28 XTAL_IN 1/0 PR RO

29 VDDD P IR ER 2.5V ~ 3.6V

30 VDDA P BHLBIR 2.5V ~ 3.6V

31 RES12K | SBEX 12 kQ FEFAZIHD

32 EXT_RSTB | HINPEEES (KBFEN)

iRR:

GPIO2. GPIOO. 1 MTDO eJ#ZEcERN 3 bit EATFRRIAERNENF SDIO ERNED,
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ESP8266EX FYIHEERIZUNE 3-1 A,

L RF Analog MAC Interface
receive C 3 receive UART
c Registers I—,
% f) GPIO
O [ § ‘8
E||® S 12C
- 3 CPU I—,
1]
L RF Analog S 12S
transmit C ; transmit o
= SDIO
g’ Sequencers I—,
| PWM |
/\ ADC
PLL @ 1/2 PLL Accelerator <
I
PMU Crystal Bias circuits SRAM PMU Flash

& 3-1. ThEE/RIEE

3.1. CPU. 7Zfi##l Flash

3.1.1. CPU

ESP8266EX W E Tensilica L106, 32-bit L IE2S (MCU), EBBIKINFER 16-bit RSIC,
CPU I#EE RN 80 MHz, S35 JiA 160 MHz, IFSLATIRIEZR S (RTOS), BET Wi-Fi
WERFET 20% B9 MIPS, Epo# el AR RN BRENF A, CPU BEU T RO,

o BEIER NTEAEIREIZR MR Flash AYPTEZE RAM/ROM #2[ (iBus)
o EIRFHEITHIZIAEIE RAM £ (dBus)

* Jhlo)FFa309 AHB =20

3.1.2. NEFE

ESP8266EX it F N E T 17iEix%I25, B2 ROM 1 SRAM, MCU BAJLUET iBus. dBus
F AHB #ZO5 0 FEIEHIZR . EARIEKE, FBEEETE UL, FiEfhiEss
SRR 2122 X1 KBRS (8], JRTE AN .

RHE B BIE S 121HAY SDK, 3 ESP8266EX izfT1E Station B\ ~, ZE LIEH/E, & Heap
+ Data XA P]FH SRAM Z[8] 2l 50 kB,
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3.1.1.

3.2.

3.3.

3.3.1.

Espressif

3. ThEEHH

amp
acr
Bt
(S

S RATRIRIzFERE, MPERFLIEIMND Flash 124#,

9ME Flash

ESP8266EX {£AH5M& SPI Flash iR 12T, g ER AR T 16 MB RIFFAE,
EIIRBW N ATRE D EC SPI Flash B2,

o IEFFOTA: ZIDFIF512kB

o IXIFOTA: R 1MB

L ER:
X589 SPI #85: Standard SPI. Dual SPI #1 Quad SPI, FUtTEIEFEIEF R Flash RN EEFR IEHER SPI 15
=, BUTHNE G / FEFAIETEER LIE.

AHB ] AHB {&1R
AHB RIRFTE LR, 81T MAC, EAAY SDIO 1 CPU £ AHB #20. HT Rt
ARE, AHB BIRIERATREENAA T A DML AR —1
* APB &R
s NEEHIR (BEELENNERT)
SRIEK—AREAKIAD) Flash #£#88, MiAl0)FFRBEENE APB &R,

APB 1R 75 UkRfE2e (BRI AIH 0] ESP8266EX FERAN A RIZINZTIFeR., AT A%
HEAR[E, APB iE5KAI8ERIIAS TIZER . SI/SPI. A1 SDIO. GPIO. UART. SERSATEH
(RTC). MAC si#iF&ETF,

iNEE

SEIlNE

HEFIMNBERIR, ESP8266EX WAL IR H 23 1] A4 B BISMATEh , 1A Eh Al B FIKED Tx 0
Rx ESMES, RIRINEKLE 24 MHz &l 52 MHz 28],

ERARZEROAERENRERS —RIINREH RS, ERRRNRE]
REDNRFEBRRMIREN Wi-F REENER, BSRE 3-1 KNEMRRFES.,

& 3-1. SIS

B =L &/ME BAE L v}
SR FXO 24 52 MHz
8/25 2017.04



il e BVE
REBBE CL -
IR CM 2
BT RS 0
N AFXO -15
SRFRE (-25°C ~ 75°0) AFXO,Temp -15

3.3.2. SMEETHSEENRK

3. Thied

B
=

RAE U
32 pF

5 pF
65 Q
15 ppm
15 ppm

HNEBBT FRRISMETE 24 MHz £l 52 MHz Z (8], 7 T {E5IIERER 4T,

3'2 ﬁ'ﬁ'ﬂ__\ o
x 3-2. HMERATER S B E K
S B =/IME
b VXO 0.2
SNERRSTEPAR S AFXO,EXT  -15

BAIIEE @1kHz {R#2, 40 MHz AED - -
HIRE @10 kHz 7%, 40 MHz BJEh - -

TB{IIEE @100 kHz {R#%, 40 MHz B4 - -

3.4. EI5m

ESP8266EX §YiMEEEI & A T EIR,
* 2.4 GHziENzS
* 2.4 GHz £512%
o SR HAE SRR EIR SR
o SCRIATHD
s REBKRSTEESR
o FBREIE

IRHE IEEES02.11b/g/n tkE, BRI 282 F A ~NEE,

Espressif 9/25
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@ 3. Thied

*® 3-3. ME(FE

EERS $Z (MH2) EERS $Z (MH2)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442 14 2484

3.4.2. 2.4 GHz EWgse

2.4 GHz =W EHESHE SN, EMIEREFES, B2 e RINSE ADC /5
BRNBFES. NTENAFRIESINE, ESP8266EX S 1 §iliRiKas. BEaltfm
=1l (AGC). DC fmBAM= BRI E T IR ES.

3.4.3. 2.4 GHz k5482

2.4 GHz R HIZ B ERXEHESHINE 2.4 GHz, EFRAAEEAEBEXDHS
(CMOS) THEERM A BRI R, HFRENERF— P HNE 7 IR, MM
£ 802.11b fRHFIAE] +19.5 dBm KIFIYTHEE, £ 802.11n (RHIFIAZE] +16 dBm HYF
IINFE, IHEERBR,

7 HEH T4 B SR, ESPB26OEX S T N T RORIEHE.
. HEHE
S =tivius:
. EHE

S B AR T AP IR B AR RIS &

3.4.4. HTEPAERNZE

A Eh A AR B MRS AR SR 4 Y 2.4 GHz ERE®INHES, EFAEMMHIENR TSR
L, BfF: BR&E. TETNE. HHRKE. REBM DN,

It RS S BN ERERRNBNEBEE, ERXNIMEUANBEMAIREEZRE THNRE
BEEEDR ETRMAAE, DRERZSEN R SZAEI&EERE.
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3. Thed

3.5. Wi-Fi

ESP8266EX 7#5 TCP/IP 1Y, ST&iE1E 802.11 b/g/n/e/i WLAN MAC X F] Wi-Fi
Direct fmfE, E¥F0MIVIZEHIINEE (DCF) THERRSSE (BSS) ##IF, MISHaTM
9 Wi-Fi P2P 13X 8 P2P F{f#2E, ESP8266EX B &K BIREMNININEE.

o RTS/CTS

(== trZas

o MOIAFFRT
s SHRMEAH

B A
® K|

o MAEIEE (802.11h/RFC 1042)

o BEhEIRN/ATHE

o P2P Wi-Fi direct
IR P2P RINFEF—1F, #WohsiEshid—BEEESMNIEL RS, MeBERM. 1T
BIREEN, SEHAsRD, Wib—k, TERBEARIRRE.

3.6. {KINFEEIE

ESP8266EX NIRRT . Pl F&E B F I milWExMN Bigit, HETANRINFEER
TR,

TEEEAEE=f: BEE. ERENREERED, ESP8266EX 1E/RE HEIREL
T (RTC BT TEIRTS) JHEMEBRZN 20 pA; T ERRSHEENBERDF
1.0 mA (DTIM = 3) 5 0.6 mA (DTIM = 10),
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@ 3. Thied

l CHIP_PU

CHIP_PU
Off

Deep Sleep

Sleep Criteria

Sleep Criteria

Sleep XTAL Off

l WAKEUP Events

Wakeup

l XTAL_SETTLE

Work

[ ol A ]

3-2. [RINFEERE

o XM CHIP_PU EMILTRINGEIRS, RTCEILTIIF, MIBSFFRMIEHR.

o RERER: RA RICATIMAERS, SANEMEDEE, RTC REHNENIRET
fiE PIRTFE AR Wi-Fi EZER.

« [ER: 3B RTC fiaf7, &IMRZIHELETIF, (EAUMEESH (MAC. EHL. RTC
ERSZREINER R lT) HRMREETSF .

o MREE: TEIXFPRET, RGMEEERINSHANES PWR) RS, BIERS25M PLL 13
HENEBEIRTS

o FFE: BENAINETT, AREESTHEITIEGFFSERENERER, TR
R, 8% CPUEA, HUTERERNT1E, RAIEEN, AILOEE WAITI 5L
i CPU MERESH,
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@ 4. JMEFEDO

4. IMEEO

41. BRABMN/HEEEDO (GPIO)
ESP8266EX HF 17 > GPIO B, BIIEEE AT Fes il UAE( D EARRIINEE,
81 GPIO R UEEENAS LH/ T, FERIZENSHE. SREENMAN, Ed
ENSFFERREANE; WAL URIZE DD SHE DB FRUESRTE CPU FllT,
=2, IOEHENE. ERBEN=H, T8 =SRHMATGLE P2,
XEEERIBI AS B INREE A, a0 12C. 12S. UART. PWM. IR ZE#E. LED Light
Button &%,
ERINFEEXT, GPIO IR EARFIRS, Hla0, HSHUTE, AR TEEEEESH
B MRIR E R FRIFEINFEIRE,
R MAIRISTHRERT AN ZBAEN 10 F, 3 10 AHASMBEEIRGIA, RIFTHEER] A4

TR LREVRES, RISTHRELEMSIN—LEERR, BELL, BEMOSNERIRRNATEET IE
4% BB RPRSATRRIER DR, E5uA ZA,

4.2. SDIO

ESP8266EX #iE 1 ™ML SDIO ##[0, #HOEMENX U TE 4-1 Fiim. XIF 4-bit 25
MHz SDIO v1.1 1 4-bit 50 MHz SDIO v2.0,

% 4-1. SDIO BERIENX

BB EMRS 10 TNRERTR
SDIO_CLK 21 106 SDIO_CLK
SDIO_DATAO 22 107 SDIO_DATAO
SDIO_DATA1 23 108 SDIO_DATA1
SDIO_DATA 2 18 109 SDIO_DATA_2
SDIO_DATA_3 19 1010 SDIO_DATA_3
SDIO_CMD 20 1011 SDIO_CMD

4.3. =B1THMxIERO (SPI/HSPI)

ESP8266EX A 1 MEBAMAI/EM SPI, 1 NMAHL SDIO/SPI, #1 1 SEBMA/EM,
HSPI, P& OMINEEYMAEACIE, EOE XU AR,

Espressif 13/25 2017.04



4. 9MRFEO

4.3.1. @R SPI (/M)

x 4-2. SPI#EOENX

SDIO_CLK 21 106 SPICLK
SDIO_DATAO 22 107 SPIQ/MISO
SDIO_DATA1 23 108 SPID/MOSI
SDIO_DATA_2 18 109 SPIHD
SDIO_DATA_3 19 1010 SPIWP
UoTXD 26 101 SPICSH
GPIOO 15 100 SPICS2
WihA:

SPI EH P HIRHERIESLI, MR ERN 80 MHz,
4.3.2. HSPI (M#)

R 4-3. HSPI (M#) ERIENX

MTMS 9 1014 HSPICLK
MTDI 10 1012 HSPIQ/MISO
MTCK 12 1013 HSPID/MOSI
MTDO 13 1015 HPSICS

4.4. 12C QO

ESP8266EX #iE 1 1 12C ##0, AT EEMITHIzsAMIINEIRE, WERkasE, 12C 1%
DES{&D% 4'4 ﬁﬁl—_l_—\o

% 4-4.12C BERIE X

MTMS 9 1014 12C_SCL

GPIO2 14 102 [2C_SDA

ESP8266EX BE sz 15 12C MM 245 12C MHLTHEE, 12C 2 OTHEER] A 2F2sC, AY
MR E SN 100 kHz, BETMIEEHIEROTEHINE,
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4.5.

4.6.

Espressif

4. 9MRFEO

12S ##0
ESP8266EX #i758 1 1 12S I A#ZOM 1 1 128 ki O, 128 TERATHMBUERE.
LIBFER, e BFRTEIEMAG L, W55 LED BT (WS2812 R35l) , 12S &S
TE X NEK 4-5 Fiir, 12C #OINEERI MERE A GPIO BT M RIELI, SIFnER
DMA,
K 4-5.12S BERIENX
MTDI 10 012 12SI_DATA
MTCK 12 013 12SI_BCK
MTMS 9 014 12SI_WS
MTDO 13 015 12SO_BCK
UORXD 25 103 12SO_DATA
GPIO2 14 |02 12SO_WS
BRSSP RE 2R (UART)

ESP8266EX A UART £, £ 39 UARTO ] UART, ZEOENXINFE 4-6 Fik.

X 4-6. UART BRIENX

UORXD 25 103 UORXD

UoTXD 26 101 UoTXD
UARTO

MTDO 13 1015 UORTS

MTCK 12 1013 UoCTS

GPIO2 14 102 U1TXD
UART1

SD_D1 23 108 U1RXD

2 UART == OMEIEEMIIMREA L. BHREMEERNA 115200740 (4.5 Mbps),

UARTO BIARBEED, LiFniE., BT UART1 BRI RBEUEERINGE, AFA—RZH
YEFTEN log.
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4.7.

4.8.

Espressif

4. JMRIEO

LLJ 5BA:

UARTO BASTE LFEEENEEM E —LE4TEN, HERETENA SRS RS RN RIRIMERE *, (F/4

40 MHz B3RS, 1ZERFTELRASERN 115200; (R 26 MHz RIRE, ZER3TEDRASER N 74880, GNSRITEN

ZEEZIZEINEE, EINAE_FBHAENE UOTXD. UORXD 4335 UORTS (MTDO), UOCTS (MTCK) 333, LA
REEFTEN,

Bx = E I (PWM)
ESP8266EX #E 4 > PWM iz, WX 4-7 Firm. AP A B1TY E.

x 4-7. PWM EHIE X

BB EMRS 10 INRERTR
MTDI 10 1012 PWMO
MTDO 13 1015 PWM1
MTMS 9 1014 PWM2
GPIO4 16 104 PWM3

PWM #OIHEER AL, #I40, 7 LED EBEeRBIRAYRAIH, PWM @1 E RS 229
L), /N HERAIIR 44 ns, PWM SIERAYRIIETISEEA 1000 ps £l 10000 ps, Bl 100
Hz 2] 1 kHz 28, & PWM SRR 1 kHz, HZEER 1/22727, 1 kHz BIRIFTER T eliA#8
I 14-bit 9D R,
A< vi I"{I n
IR Eiz#EO
ESP8266EX Dy F BEIENX 7 1 1 IR £I4MERED, ZiEOE XWX 4-8 Fir.

& 4-8. IR ZISMEIZERIE X

BB ElRmS 10 INREBRR
MTMS 9 1014 IR Tx
GPIO5 24 105 IR Rx

IR £IMEZZROBRRGIY, #OER NEC R KIAHIRIE, XA 38 kHz MIAFIEIR,
A=A 18 AR, EREERE 1m £h, FWEEH 2 TRRRE, — =2 GPIO O
MBEAREERR, B TRAIMEIERNE R FERLNAN, BEEA, BN, I
P\, RZIMR. FRFAERN 15° 5§ 30°, BURTLIMERENIESI A M,
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4. 9NRIED

4.9. ADC ({&/E5E1h23)

ESP8266EX NE 7 — 10-bit #5EHY SAR ADC, TOUT (BHI 6) ENUWE 4-9 Fir.

& 4-9. ADC ERIEX

ERIBR ERRS THEERTR
TOUT 6 ADC %0

ADC %[0 (i 6 TOUT) BJRHEATMIMNA, EFAERER,
« JME VDD3P3 (EH) 3 4) LAYHEIRAERE.

BRI TOUT EHINFB=S.

esp_init_data_default.bin (0 ~ 127 Bytes) HAJZE 107 byte

TSANia 2% N,
SINE S “vdd33_const* , WIS OXFF,

Bl vDD3P3 (&M 3 #l 4) LMEIREE, RIENELERMASINEBER T
IR

BF Rz {#H system_get_vdd33, ArJ{FH system_adc_read,

CNBILINE S

e JUE TOUT (EH6) RRANEE.

BRI 3 TOUT ERMESMBEBE, BMARKTERERN 0~ 1.0V,

esp_init_data_default.bin (0 ~ 127 Bytes) 95 107 byte

(vdd33_const) , HIFUKNER 3 4 EELMEIFEBE.
ESP8266EX B TEFBESBEN 1.8V ~ 3.6V, “vdd33_const* BIEE{IN
0.1V, EItt “vdd33_const* BIBMEUEEE NE 18 ~ 36,

BYSRANIA L S &R

SR T 2 RIE “vdd33_const* BMERMATINB R LIERS, BIFREN + 0.2V,
BFPRE AEJ{EMA system_get_vdd33, AJ{EF system_adc_read,
Ll 5B8:

SDK B3121# esp_init_data_default.bin, B BE5MWIAHSER (0 ~ 127 Bytes).
esp_init_data_default.bin FRYEE 107 byte, @3N "vdd33_const”, LS EAIENX T :
e 2 vdd33_const = Oxff, ESP8266EX it/ =#t{TARERE N VDD3P3 Eft] 3 #l Bl 4 LRBIRE
£, RIBNSERMASENEE TIERS.,
e % 18 =<vdd33_const =< 36, ESP8266EX &M (vdd33_const/10) AEFIM L ETSHERE TIEIR
o 2 vdd33_const < 18 5f 36 < vdd33_const < 255 ff, ESP8266EX {EAAEMIAE 2.5V SEROEM 7t 57
SRERER TIEIRTS,
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4. 9NRIED

4.10. LED Light #] Button %[

ESP8266EX I ZiA 17 1 GPIO #% [, HRIENXAEAN LED 5 Button BiEHI#ERO, &F
BB ESP8266EX —LE/RfliZ1tRIN A, FHAI1X LED 5 Button B GPIO #OE X WK 4-

10 PA7TR,
% 4-10. LED 71 Button ERIENX
=1 R ERRS 10 INRERFR
MTCK 12 013 Button (£1i)
GPIOO 15 100 Wi-Fi Light
MTDI 10 1012 Link Light

EIAFEX T — Button 1 2 1 LED #9¥ . BRBER T, MTCK ERNEMIREAYE
;. GPIOO AE Wi-Fi TYRIRTSHERAT: MTDI BIES RS BEMNIERT,

EERT::H

AEMEARNAZEIROTUER. EMEXTRRT ERFTIREIN, &=/ I DAMRYE ESPE266EX 1/~ M
SEPRAZ A SRTE MR ORIINRE, LEERD THRES P R SR/ SEI L%,
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*5-1. B4

S8 % &/ME BaRY(E BAE B
=FhERETHE - -40 FERE 125 °C
BARIERE e : 260 C
TERE - 2.5 3.3 3.6 v
ViV - -0.3/0.75Vi0 - 0.25Vi0/3.6
/O VoL/NoH - N/0.8Vio - 0.1Vio/N !
Imax - - - 12 mA
FEEME (AKRREL/HBM) TAMB=25°C - - 2 KV
FHBENE (B H&EE/CDM) TAMB=25°C - - 0.5 KV

5.2. Ihi%

K 5-2. i
S =/VE HMEE =AE i
Tx802.11b, CCK 11Mbps, P OUT=+17 dBm - 170 - mA
Tx 802.11g, OFDM 54 Mbps, P OUT =+15 dBm - 140 - mA
Tx 802.11n, MCS7, P OUT =+13 dBm - 120 - mA
Rx 802.11b, 1024 Bytes El1<, -80 dBm - 50 - mA
Rx 802.11g, 1024 Bytes €14, -70 dBm - 56 - mA
Rx 802.11n, 1024 Bytes £31<, -65dBm - 56 - mA
Modem-sleep @ - 15 - mA
Light-sleep @ - 0.9 - mA
Deep-sleep @ - 20 - LA
X7 - 0.5 - pA
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L1l 35BR:
M Modem-sleep X NFBTEE CPU —E LFHHS, WNAT PWM Y 12S 2, 1R Wi-Fi EiE

B, WMSREEEIEER, BIRIE 802.11 ffE (40 U-APSD) , X[ Wi-Fi Modem EBE&SREF., I
90, 7E DTIM3 BY, {R¥SHERE 300 ms, 8 3 ms [BIFRIREERIEK AP #) Beacon B, MIEIRLA 15
mA,

Light-sleep BT CPU AJE{SRINFE, 0 Wi-Fi FFx., TERIS Wi-F EEZR, MBREHIEER,
AIRYE 802.11 tnfE  (U-APSD) , %[ Wi-Fi Modem BBEEHESE CPU KB, e, #£ DTIMS3

B, {RISHERR 300 ms, & 3 ms [BI[RIEEESRIZIL AP #Y Beacon €1, MIERLAN 0.9 mA,

Deep-sleep BN AT AEE Wi-Fi E1ENIHs, NTFRENEZ RE—7EESBHNNA (205 100
ME—BENERER) , S 300s BEREE 0.3s ~ 1s E L AP, NERFHEF/NF 1mA, HB
20 A RBTE 2.5V TEEIN.

5.3. Wi-Fi §15M434E

Espressif

&R 5-3 PHIERHEZENEET, BER 3.3V 1.1V D3NS,

% 5-3. Wi-Fi 5355454

Wk
=

LIPS 2412 - 2484 MHz

LR - 39+j6 - Q

LINEEN - - -10 dB

72.2 Mbps T, PA B% TN 15.5 16.5 17.5 dBm

11b BT, PA BHIHIHFE 19.5 20.5 215 dBm
e

DSSS, 1 Mbps - -98 - dBm

CCK11, Mbps - -91 - dBm

6 Mbps (1/2 BPSK) - -93 - dBm

54 Mbps (3/4 64-QAM) - -75 - dBm

HT20, MCS7 (65 Mbps, 72.2 Mbps) - 72 - dBm
wmem

OFDM, 6 Mbps - 37 - dB

OFDM, 54 Mbps - 21 - dB

HT20, MCSO - 37 - dB

HT20, MCS7 - 20 - dB
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6. FHRER

Espressif

i TN
PIN #1 DOT 5.00040.050 . 3.700£0.050__ _
BY MARK““G\ Exp.DAP PIN #1 I[DENTIFICATION
i /CHAMFER 0300 x 45°
‘ Jjouyguguu
0.400£00504 [ &
‘ =] (.
1 —
5,000+0,050 38" T/SLP O.ESOtO.OSUJ - ] 3.700%0.050
o (Sx5mm) | P g ExeDAP
—D ]
j—:) ]
0.500 Bsc. D) ]
A00n0nnnn
-—3,500 Ref.
TP VIEW BOTTOM VIEW
NOTE:
D TSLP AND SLP SHARE THE SAME EXPOSE OUTLINE
BUT WITH DIFFERENT THICKNESS: T
A [0203 Ref
i i e B e B W B e
TSLP SLP
MAX. 0.800 0.500 0.000-0,050~ 1
A NOM, 0.750 0850 SIDE VIEW
MIN, 0.700 0.800
6-1. ESP8266EX $i3&
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@ B3 |

. MiF - ERIGIR

Bys% - ESP8266 ‘S5 PIRMAEMBNFAER, WP,

* Note

¢ Digital Die Pin List
o Buffer Sheet

e Register List

* Strapping List

LLJ 35%8R:

* INST_NAME 1592 7E eagle_soc.h &S NI IO_MUX REGISTER, 40 MTDI_U 15892
PERIPHS_IO_MUX_MTDI_U,

o Net Name 18RI 2RIEEFRHER BT,

o INEEIEMNRE MEMMNZINEE.

o IfBE 1 ~ 5 X[ SDK HRRIINREE O ~ 4, BIUN0, & MTDI &R GPIO12, 30 FFimR:

- #define FUNC_GPIO12 3 //defined in eagle_soc.h
- PIN_FUNC_SELECT (PERIPHS_IO_MUX_MTDI_U,FUNC_GPI012)
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http://www.espressif.com/zh-hans/support/download/documents?keys=&field_type_tid%5B%5D=14
http://espressif.com/zh-hans/support/download/documents?keys=ESP8266+%E7%AE%A1%E8%84%9A%E6%B8%85%E5%8D%95&field_type_tid%5B%5D=14

GEY

1. fiF - FIHIR

o ESP8266 RIRNI1ER
W ZFMHES B RE EFEHE ESP8266, FIRMIEMAES . FPEE. BRI
&, RIRMT ESP8266 MZFEHIR. M4BT RTOS SDK HIHEZRSEIX AIA.

e ESP8266 SDK N[ 3558

W 1ZFM L ESP-LAUNCHER #1 ESP-WROOM-02 A, 143 ESP8266 SDK 18
FEERTE, BIERIFTNES. Fash 71, BEMNRERES. SDK NREFNE
T E.

* ESP8266 EiliE %
W XN TR, BREPIEMENE T ESP8266 85| HIFIEEINEE.

o ESP8266 ZZGiiEiA
WEA: ZFMRM T ESP8266 RIINT MR, B1¥E ESP8266, FoE ESP8266 it A
9 ESP-LAUNCHER T &1, IMUKRECE ESP8266 it A 9 ESP-WROOM #&4H ,

* ESP8266 5]
WER: ZFMNE T EIRIS ESP8266 it A S {ERVET IR I RE AN E AT IR Bl Al K 4 FE
ITES.

* ESP8266 FiARSZE
WEA: ZFMNBT ESP8266 HIEIED, BIETNEE. SMECE. REURA. NAT
IESTLEN

o ESP8266 FE{H7 R

W ZERENATEIEZEHRIZE, SERNEANTISEINE, WL 8eNRE
&l

o E )&

I1.2. &SRR
e ESP8266 SDK
AR ZTUEIR{E T ESP8266 FAE iz SDK.,
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http://espressif.com/sites/default/files/documentation/esp8266_quick_start_guide_cn.pdf
http://espressif.com/sites/default/files/documentation/2a-esp8266-sdk_getting_started_guide_cn.pdf
http://espressif.com/sites/default/files/documentation/0d-esp8266_pin_list_release_15-11-2014.xlsx
http://espressif.com/zh-hans/support/download/documents?keys=ESP8266+%E7%AE%A1%E8%84%9A%E6%B8%85%E5%8D%95&field_type_tid%5B%5D=14
http://espressif.com/sites/default/files/documentation/0b-esp8266_system_description_cn.pdf
http://espressif.com/sites/default/files/documentation/esp8266-hardware_matching_guide_cn.pdf
http://espressif.com/sites/default/files/documentation/esp8266-technical_reference_cn.pdf
http://espressif.com/sites/default/files/documentation/hardware_resources.zip
http://espressif.com/zh-hans/support/download/documents?keys=ESP8266+%E7%A1%AC%E4%BB%B6%E8%B5%84%E6%BA%90&field_type_tid%5B%5D=14
http://espressif.com/zh-hans/support/explore/faq
http://www.espressif.com/zh-hans/support/download/sdks-demos?keys=&field_type_tid%5B%5D=14

I1.3. 57

Espressif

Mg

ESPs266 T A

WA ZTIERRMH T ESP8266 Flash Nay TR K ESP8266 MeEiTHh T A,
ESP8266 APK

ESP8266 INIEMIH1ERT

ESP8266 B H1tin

ESP8266 &R &E

RiE
ESP8266 7 &K R{EFR#FE
ESP8266 Non-OS SDK 413152
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http://www.espressif.com/zh-hans/support/download/other-tools?keys=&field_type_tid%5B%5D=14
http://www.espressif.com/zh-hans/support/download/apks
http://espressif.com/zh-hans/support/download/other-tools?keys=ESP8266+%E8%AE%A4%E8%AF%81%E6%B5%8B%E8%AF%95%E6%8C%87%E5%8D%97&field_type_tid%5B%5D=14
http://bbs.espressif.com
http://www.espressif.com/zh-hans/products/hardware/esp8266ex/resources
http://v.youku.com/v_show/id_XMTY5Nzc5ODEwOA==.html
http://v.youku.com/v_show/id_XMTcwNjA3ODk1Mg==.html

RPN A S

ANXFHER, SIEHSEN URL i, MNBETE, WARBTEA.

A RPUR RS, AAEEERTE, SFENEHEME. ERTIERERIIHE
WMREEIER, FEMRER. RS REMGREMEAER, AXHET

THEARE, BFERAXEAEBTENERIEEMENIITINEE, AX

MEARMEZ I REFEMA AR FEAINRA=NER T, ~AERBRTA

T EIERITFA,

Wi-Fi BXBB pY S tTas 3 Wi-Fi BXERPRA .. HESFATn5 2 Bluetooth SIG B F AT
XHRFIMNTERNEIR. B EIMEnIEES BB SN, SItE

Ae.
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