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1. FoEaihiA

ESP-12F WiFi #BHREHZEARIRAN |, iZIERZOLIEES ESP8266 /N THIEFERT
A RETARY Tensilica L106 #BIEINFE 32 4B MCU , #8 16 (iEEER , 5524 80 MHz 1
160 MHz , x4 RTOS , &5, Wi-Fi MAC/ BB/RF/PA/LNA , HEiK4L,

IZIEIRSTHFIRERY [EEE802.11 b/g/n i , SSEY TCP/IP ik, AP EILAERIZIER SIE
HNIRERINEXMITORE | R LARIEEIR 7 AR LRIz HIEE.

ESP8266 =EMRETE SOC , LIRIKAARMRASTANY | /1 WIiFi THEEIRAEMRFRETIR

v ( |
50 . | MAC 01
5 [ - BRI 7w P
\_ de | an ﬁ;
= |BR ] cPuU N SPI
= i i
i BE Q- BRI | i;g Ri5e GPIO
BT w2 | [woms |- i =
YRS ER || i || W g SRAM bl el

E1l ESP8266EX FHiIE

ESP8266EX B— B BEMIRER WIiFi MEHRRGER , BeBM IS T , B LMEAMIEET
Hftb=F4 MCU 1517, ESP8266EX 7EEHMNFAFHENIRSFHE—RINALIRESRT | sEiFERMINER
FHEs. NENSRETFHESENTIRERERMEE  FRDOAERXK.

SIr—FERE , ESP8266EX Atk EMNFIE WiFi EEcesAMESR , TLUEEIRIMENE
AIETFRIEFIRERIZIT |, EEEER1T , RFE@I SPI/SDIO #M8k 12C/UART [RMH],

ESP8266EX s AHIR EANEFIFiERES , FEANEIT GPIO OISRk R E N BT EIRS |
SO 7 RIRRIENF A FIIE TR SRR SR,

ESP8266EX HEHMNER , BiFR&FX balun, EREIEEESE , FINER/DAISNERERE |
B e ERImREE N MER S RZERITATERT S PCB = EREEIR(R.
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A ESP8266EX RIRFERIM LKA : TREEEEIR/MREEIN 2 BRIRIETIR, ESR=

BENBENTLRRE. RinESHIEINEE. SEHHRITLRARFFHIENERER/E
/DDR/LVDS/LCD Fift.

1.1. 45

802.11 b/g/n

WE Tensilica L106 FBEINFE 32 {UffE MCU , F578F 80 MHz #1160 MHz , 373#%F RTOS
WE 10 bit BF5E ADC

E TCP/IP thi}lik

W& TR FFx. balun, LNA, IHZRAESFAITECMZE

WE PLL, F2/ESSFNEERETREM , 802.11b &=, F+20 dBm HYEIHIHER
A-MPDU . A-MSDU RYER&7F0 0.4 s BYRIFERE

WiFi @ 2.4 GHz , 535 WPA/WPA2 ZeiE=

2HF AT IR R R =im OTA FH

% STA/AP/STA+AP T{EiE=t

32¥F Smart Config IhgE (&3E Android #1 i0OS &%)

HSPI . UART. I2C. I2S. IR Remote Control. PWM,. GPIO
REREIRRFREIMA 10 uA |, XERER/NVF 5 uA

2 ms ZHIGEE, EEFHEIBEIRES

FHVIRZSEREIIR/NTF 1.0 mW (DTIM3)

TYERESERE : -40°C- 125°C
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1.2. FES#
% 1 NETIZEANTESY,

X1 BHF
%31 B =]
REENE FCC/CE/TELEC
TS 8 TobhtE 802.11 b/g/n
ESEES 2.4GHz-2.5GHz (2400M-2483.5M)
UART/HSPI/I2C/12S/Ir Remote Contorl
HiEzO
GPIO/PWM
T{EEBE 3.0~3.6V (#i¥ 3.3V)
TEEBR FiE : 80mA
LS 3
TERE -40°~125°
FERE B
FHEEXN 16mm * 24mm * 3mm
AMEREC N/A
TR B IR station/softAP/SoftAP+station
ZEHH WPA/WPA2
nzzsny WEP/TKIP/AES
FHREH AHEBORESE / =g / ENTFERSR
e SR EREE N RSE
BT R
2t SDK AP RFFA
—— IPv4, TCP/UDP/HTTP/FTP
BFRicE AT+ 1558, =iHiRS%SE Android/iOS APP

AT REAREARLE]
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2. EOENX
ESP-12F $HZH! 18 MEO , ¥ 2 REOEY.

E 2 ESP-12F EHE

EaLl

.
EOE

-
-
(o
e |

72 ESP-12F EMIhEEENX

FS Pin B&FR ThieiRe
1 RST =Ly Lz
2 ADC A/D iR, BINFBEBE 0~ 1V , BUESEHE : 0~1024
3 EN CFr{ERe , BEBEE
4 1016 GPIO16; #z%l RST ERIEIEIfY deep sleep AIMEEE,
5 1014 GPIO14; HSPI_CLK
6 1012 GPIO12; HSPI_MISO
7 1013 GPIO13; HSPI_MOSI; UARTO_CTS
8 VCC 3.3V fiteg
9 CSo Rt
10 MISO M ENSA
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11 109 GPIO9
12 1010 GBIO10
13 MOSI FilaEMEA
14 SCLK A
15 GND GND
16 1015 GPIO15; MTDO; HSPICS; UARTO_RTS
17 102 GPIO2; UART1_TXD
18 100 GPIOO
19 104 GPIO4
20 105 GPIO5
21 RXD UARTO_RXD; GPIO3
22 TXD UARTO_TXD; GPIO1
= 3 5|ME=
1t GPIO15 GPIOO GPIO2
UART T&E#ER % % =
Flash Boot &= K =] =]
FABURYE
2% =IVIME BARUE RBAE =2ty
ENGTER 2412 2484 MHz
EnPNGEE]fz] 50 Q
NS -10 dB
72.2 Mbps T, PA RUiGHIN=ER 14 15 16 dBm
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11b #=(F , PA BYMIHIDER 17.5 18.5 19.5 dBm
REYE
DSSS, 1 Mbps -98 dBm
CCK, 11 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
LRS!
OFDM, 6 Mbps 37 dB
OFDM, 54 Mbps 21 dB
HT20, MCSO 37 dB
HT20, MCS7 20 dB

3. IMUSR~

ESP-12F MEA=EARIMIRTT R 16mm * 24mm  * 3mm (W& 3 Fimk ) iZIEAXEHNES
£7 4AMB, %4 SOP-210 mil #9 SPI Flash, #&4H{FEMAIE 3 DBi B9 PCB &KL,
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ESP-12F #HERTEHmEE
X5 ESP-12F {2ERIRIHEER

DN = = PAD RY (J&&B) | Pin Ejake
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4. LJRetmit
41. MCU

ESP8266EX WE Tensilica L106 #E{RIFE 32 {fHE MCU , w8 16 (iEERET , E5sdF 80
MHz #1160 MHz , 32§ RTOS, Ba&il WiFi ik RAT 20%89 MIPS , EABAIERRT AR SRR FAFF
. MCU a@gLA MO R EEE o hETE
LiEEF SRR, BILUBRRRIMERNFRSS RAM/ROM #0 (iBus)

2 FEIEEFEEEIRRIEYE RAM #0 (dBus)
3.ihiREFRE) AHB #0

4.2. gk
421. WE SRAM 5 ROM

ESP8266EX S HBEEBHNE T Fi&EHI28 . B4 ROM #1 SRAM, MCU TJLLEIY iBus., dBus #
AHB #ZOpRFMEESIZE. XEEOESRILAGE] ROM 8 RAM Bt , FiE(hEEs A RA IR iEEiaiT
. EFBEiFE Demo SDK BYfEEA SRAM (&% . FIF B kIR SRAM (a4 : RAM size <
36kB(station #&z{F , E EEEHSS , heap+data K AZAIH 36KB 4. )BRI ESP8266EX H EikE
programmable ROM , FIFfER#FHE SPI Flash =,

4.2.2. SPIFlash

248 ESP8266EX S/ 373FERA SPI #ZORYSME Flash , BS_EE AR 358 16 MB A9 SPI
flash, BEERZEEIMEZRIZE 4MB B SPI Flash,
#iY Flash &2 : 1 MB-16MB,

TR SPI#8, : 7% Standard SPI. Dual SPI, DIO SPI. QIO SPI, L\® Quad SPI , j¥&,
ETHEHNFERE FETEPSEENMELS | ST HEERFEILAEEERINETT,
4.3. BBk

BRIEAK 40M , 26M K 24M 193755 , (ERNEEEAE P T ETEEMNRIAKE, RiRBNE
HATINRIRIETEEE C1. C2 AIRRANEREE , REBEE 6pF~22pF , BEMEFEEBIIRFNL
E#HTETHE. ETEMZHERERAIER , —ik 26Mhz BiIRATMABLATIIRES C1. C2 £
10pF LA ; —hg 40MHz BEIRAVEINBILEFTINEEZ 10pF<Cl, C2<22pF,

ERRIRESBEREL10PPM, BRiRAITIERE/-20°C- 85°C,

EIRMUEREFIICHAY XTAL Pins (ELAERK) | RNRRESMAEEXRFFR.
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EIRIBNEIHELARE T LES , AIAREIEE. RIRAANBHELARERXY , BERZIXEAR

EIRAVBANEILAY bypass BFBRLCHAGMIRN , REFAEREESLL.
FIR 77 4 EEAEESISFES | REBIERIR FTAFAEETESE  RBik TOP ERIHEERX
ERoREET. RiROBRERY | RIREEAEBMRNE T |, LIRS,

4.4. FEOREA
&6 EOAA

OB =i Ingeisie
1012(MISO),

HSPI#£0 1013(MOSI), IO14(CLK), |AI9ME 4SPI Flash, SREFI MCU £,
I015(CS)

demo Higftt 4 B PWM (FAFRTB1TH BE 8 B8) , AJFskIZHI®

KT, MENSEE | HREBESIYEEANE,

IR Remote Control4 £ OHRMCIR |, #2OEA NEC 4mAgRiaH]

fRiE , KA 38KHz AR,

B AF & VDD3P3 (Pin3,Pind) EEJREE/EF] TOUT (Pin6)RTiA
BBE(CEAAIERIGER). AT TERERENA,

2C#EM  |I014(SCL), I02(SDA) AIIMNEE RSN RS

BJ9ME UART #Z0ORRE.

PWM 0 [012(R), I015(G),I013(B)

IR#20 | IO14(IR_T), IO5(IR_R)

ADC#MO |TOUT

& : UOTXD+UORXD g¢#& GPIO2+UORXD

B{S(UARTO) : UOTXD , UORXD , MTDO(UORTS) ,
MTCK(UOCTS) Debug: UART1_TXD(GPIO2)E]{EA debug E8
RXD(UORXD), IO15(RTS),
UART 0 ROFTED,
1013(CTS)
UARTO 7£ ESP8266EX ERBENASHIE—LATENEE., XTLLEURM
N, SJLMER UART BOARERS ISSHRTNRE , FEAIMAAOEHR | &

UOTXD , UORXD %55 UORTS , UOCTS 33#%, 84 4% MTDO

UARTO: TXD(UOTXD),

UART1: I02(TXD)

MTCK ZEZEZIRIMAT SMEB MCU BRI TBIE.

ANFHREAREERAT http://www. ai—thinker. com 10



ESP-12F #lt&+H

12S AN :
1012 (I2SI_DATA) ;
1013 (I2SI_BCK));

1014 (12SI_WS);
RSB0 s s EERTFEIRE, BRI,

1015 (I2SO_BCK);
I03 (I2SO_DATA);

102 (I2SO_WS).

4.5. RXIEE

x1 BAKEEE

ﬁ%ﬂg -40to 125 °C
BAISIRE 260 C
{HERIE IPC/JEDEC J-STD-020 +3.0to +3.6 V

4.6. FNTFIRE
=8 ENTIEAER

TIeEE -40 20 125 °C
{ERERE VDD 3.0 33 3.6 v

4.7. EFimO%FiE

&9 HFRORHE

BNBIERE TR Vi -0.3 0.25VDD Vv

Y= ETREERAR http://www. ai—thinker. com 11
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NBIEBHETES Vi 0.75vVDD VDD+0.3 \Y
e = (22N 5 Vou N 0.1VDD v
BHBIEETE Vo 0.8VDD N Vv

R ANTTAFIRRER , RS9 1 VDD = 33V, iREHN 20 °C,

5. RF &34

%< 10 RF &%

MNSR 2400 2483.5 MHz
BABETE 50 ohm
BNRSHE -10 dB

PA #HHINE A 72.2 Mbps 155 16.5 17.5 dBm
11b &~ PA HIN=R 195 20.5 215 dBm

CCK, 1 Mbps -98 dBm
CCK, 11 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

OFDM, 6 Mbps

OFDM, 54 Mbps

RNTRETRRARLE]
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HT20, MCSO 37 dB
HT20, MCS7 20 dB
6. IH3E
THFEEUERET 3.3V IR, 25°C RBEERE , AERREMERRUE.
[1] FrENEISERE SAW JERERRIIBER ~ , TREZEOLL5THK.
[2] FrERSIEERRET 90% HAHE , EFEARGIRIRTIV FUEH.
=11 IhiE
(B2 =2\ EHRYE BAE BBy
£iX 802.11b, CCK 11Mbps, 170 mA
Pout=+17dBm
{£i% 802.11g, OFDM 54Mbps, Pout 140 mA
=+15dBm
€% 802.11n, MCS7, Pout =+13dBm 120 mA
1216 802.11b, 1< 1024 =735, -80dBm 50 mA
%I 802.11g,81 1024 =73, -70dBm 56 mA
U 802.11n,81 1024 =75, -65dBm 56 mA
Modem-Sleep® 15 mA
Light-Sleep® 0.9 mA
Deep-Sleep® 10 uA
Power Off 0.5 uA

ANFHREAREERAT http://www. ai—thinker. com
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iE® : Modem-SleepATFHEE CPU —BELT IR PWM 5 12S R, EFREG Wik &
BY , WNERIRBEIEER , AIiRIE 802.11 FfE (R0 U-APSD) , X WiFi Modem EBEESEEE, filaN , &

DTIM3 B, & sleep 300mS , E&3k 3mS #ZU AP fY Beacon 8% , MEARFIEIRLY 15mA,

iE@ : Light-Sleep F3F CPU AJE{EHIRZAE , 80 WiFi FFX, RIS Wik &R, RSB EE
2% . AiRYE 802.11 #x/E (%0 U-APSD) , X WiFi Modem FBE&FHE{E CPU k&, 0, &

DTIM3 Bt , & sleep 300 ms , EE3E 3ms #2U AP Y Beacon % , NIEATIYERLA 0.9 mA,

iX® : Deep-Sleep AF—HRFF WiFi iEE , RKIEZ X —XEIEERINA , 215 100 iUE

—RBEERIERES. BIA0 , 8 300 s BERfEF 0.3s - 1s 1% AP AR, NIEEAY B R eV

1mA,

7. RFAR

TR

fRRFHE Ts &AE - T

BAE 3°C//

Tl

&/NEEE (Ts Min) 150°C
BENRE(E (Ts Typ.) 175°C
RABEE (Ts Max.) 200°C

BE) (Ts) 60~180 &b
R (T to T) (& 3°C/Fb

FEEHYE) /GRE (TO) / BIE) (T

217°C/60~150 #

BEIEE (Te)

BEEEE 260°C , #4105

BirRaEIEE (T, BiNE)

260°C+0/-5°C

SCRRIE(E (tp) 5°C $5EEATIE) 20~40 7
iR B A{E 6°C/F
M 25°C FEREIHERERITEI(L) BRA 8 DHp

AT REAREARLE]
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8. [RIE[E

GND
GND GND
| oy ™ £
— g
% 2 =
1
— [ 2 — é
c1 = cz £
vDD33 - = s
e % o 3
i =
GNO o = &
Ls =
=
1uF GHND
R1
GHND
12K=1%
el RST
vDD33 z RSt
¥’ + URXD
E‘i E5 L I = ey e ey e
L] L] gl el L] fa] ] (o]
[10uF AuF a YLOZ =00
g ;g = E a88%5 Ex
GND GND o mlmgggolgg
ANT1
E% Rl
w x
cs 1 24 GPIOS
! 2 GPIOS: o S0_D1
p T 7| LA SD_DATA_1 55 S
VDD3P3 SD_DATA_D =
5 6pF 4 i ST R 0 SD.CLK
" VDD3P3 SD_CLK I K T
L1 L2 5 20 _
NC Ne & vDD_RTC SD_CMD g =503
= TOUT SD_DATA 3 3 et
7| CHIP_EN SD_DATA_2 77 =
XPD_DCDC VDDPST
GND GND
ADC_IN . TR
GPIOT6 gééégggg
=EES>E=E000
ESPEZEEEX ol o[ fufulelole ]
VDD33
9
= || o U
-z |||
=) (=i e]ie) s]is] s}
oo o000 o
olo| ololo|so

VDD33

SP1 FLASH
u3 -

Q
SD_CMD
2L s 3 o
SD_CLK 6
CLK Do
sp_D2
e L =R
&
-
GND

SD_DA

SD_D0

SD_D3
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9. T amialF
(1) I : YA ETREEIRAT)

(2) MEARS

( 3) BRSZIFHEFE : support@aithinker.com
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