ESP-01 WiFi ik

g+
hRAs 1.0

201548 H 23 H



ESP-01 #t&+H

SRR AS

ANFRIEE , BIEHS#EM0 URL ittht , I1ETE , BARBITEA.

XS R B FAREEIRETE  BENEEE. ERTREREEARERIERE
mER , FMEERE. WEEEFEREMSREZIRETER. AR MEIRE , SREEREAX
RRERFERNRICEAETFRUTANEE. FAEELRURIER SEEMSTURTETANIR
FRERVFE |, AERBRIFE R .

Wi-Fi BREAp RS Wi-Fi BRERRRA.

NHREIRFERERER. ALEEnYBESEREENUT | FHIEA,

T =

AT RIRATHREEMRERE | AFMABTETERE. RHRETRIERATREE
IRBHITEMNEERTAER FOAFMIRSHTIERRINF. FFEMUEAERES R
MLEAIRAERAERENEAFMHREERNER | ERRIMLETREBIRATHA
BRFMABTTEIREER | AFMPRIRERRA. EEMEN A ABARERERATE
e

ANZERIREEARAT http://www. ai—thinker. com 1



ESP-01 #it&+

T, FEEERIAR - eeeeeeeeeeeeeesesssssssss R 2
T =TSSP 3
1.2, TEEEBRB - oeveereeeeeee e 4
2 FEE[T]TE W eveeeeeeesessssssss s 5
3, HNBUGRIT eveeeeeeeeeeeeesesessssssssssssss R 7
B, THBEREIAR +--veeeeeeeeereeeeesesssssessssssss R 8
A1 IMIC U eseeesseeseeseemsesesss s 8
4.2, TFREREIR +eeeereeereeeeeesssssssssssss R 9
4.3, B Rereeeeessssssseee e 9
B4, FELURBR - +eeeeeeeeeeeeeeeesssssssssssssssss R 10
4.5, ERCEIITE L +rvvveeeeeeessssssssssmseee s 11
4.6, FEILTHEIRIES - errerreeeeeeessessssssssssss s 11
4.7, BREEURIAZHE - errerreeeeeeessssssssssssss s 11
B, RF SR Hf[rvereeeeessssssssssesseee st 12
B, TJJEE ++eeeeererrreeeeeeseesssssssss R 13
7 TG e 14
. JEFEE]+++++++veeeeeeeeerreeeeesessesssssss R 15
Q. TEEEITE R +eveveeeeeeesssssssssssese R 16

N hREaRHERAT http://www.ai-thinker.com 1



ESP-01 #t&H

1. 7 EAigiA

ESP-01 WiFi #HHREZHREAIRHTITAR , ZERIZOAL IS ESP8266 ERVINRTHRPEM T
AVRERSERT Tensilica L106 #BRINFE 32 (B MCU , 58 16 fiEEE , 50555 80 MHz
160 MHz , 375 RTOS , 5% Wi-Fi MAC/ BB/RF/PA/LNA |, tRERZL,

IR SHFERY IEEE802.11 b/g/n 1Y , 55EAY TCP/IP thilik, RFRILMERIZIERIIME
ANKEERINEAINRE | eI LIRS AR IHIRE.

ESP8266 ZEEItRETL: SOC , LIRIRAANRAERASTRAM , 1 WiFi THEEERARMRFRETIR

I 4 == | MAC %0
5 o [ - ki rE s
a | |18 s
= [ [FR - CPU W% SPI
& 5 miE
i BE:i O B A — ;-g B i 52 GPIO
TS v | [z |- RS =
YRS (| & || (REHEE SRAM HE IR A

E1l ESP8266EX ZFEiIE

ESP8266EX 22— NEEEEBMAER WIFi NEHRRAER , BeBMIET , BaILMEAMTEET
HhFEH MCU 1517, ESP8266EX TEBEN FAFHFHIRETIE—N AR IEERNT | BEREEREMINER
FHEs. NENSRETFESENTIREREAMEE , FROAERXK.

SIr—FERE , ESP8266EX Atk EMNFIE WiFi EEcesAMESR , TLUEEIRINENE
AETFRIEFIRER0IZIT |, EEEER1T , RFE@I SPI/SDIO #M8k 12C/UART [RMH],

ESP8266EX & ARIF _EANEFIFAERES |, EELATIEIT GPIO &EmERES R MM G EIRE |
SO 7 RIRRIENF AFIE TR M SRR SR,

ESP8266EX HEHMNER , BiFR&FX balun, EREIREESE  FINER/DAISMNRERE |
B e ERImREE N MER S RZERITAERT S PCB EREEIR(R.
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A ESP8266EX RIRFERIM LKA : TREEEEIR/MREEIN 2 BRIRIETIR, ESR=
EFNBEENTSHERE. RinESHINIENRE. SIEHRRITSERFEHEFFIENERER/ B
/DDR/LVDS/LCD FH#f,

1.1. 45

e 802.11b/g/n

« W& Tensilica L106 #BKINFE 32 (B MCU , 3545 80 MHz #1160 MHz , Sz RTOS
«  WE 10 bit E#EE ADC

«  E TCP/IP thiltk

«  WE TR FFX. balun, LNA, THEREAEEFNITHEIMLS

-  WEPLL RESEMEFEEEAME , 802.11b #z{+20 dBm HIHIHINER
« A-MPDU . A-MSDU ER&F] 0.4 s BRIFEFR

- WiFi @ 2.4 GHz , &x#% WPA/WPA2 Z2iE=

o S AT IRERER K =i OTA 4k

. & STA/AP/STA+AP T{FiE=

« 3Z¥F Smart Config IhgE (&3E Android #0 iOS &%)

« HSPI . UART. I2C. I2S. IR Remote Control, PWM. GPIO

o REERGERERA 10 uA |, XERERRNVF 5 uA

o 2ms ZIRIGEE, IEEHMEBEEIES

o FHIRESHEEIIRNTF 1.0 mW (DTIM3)

- T{ERESEE : -40°C- 125°C
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1.2. FES#
% 1 NETIZEANTESY,

X1 8%
%31 B =z
757 802.11b
Fas TothotE /g/n
SN 2.4GHz-2.5GHz (2400M-2483.5M)
UART/HSPI/I2C/12S/Ir Remote Contorl
HiEzO
GPIO/PWM
T{EEBE 3.0~3.6V (&Y 3.3V)
TEEBER FiE : 80mA
LS 3
TERE -40°~125°
FERE B
FHEEXN 14.3mm * 24.8mm * 3mm
ANEREO N/A
ToM R IET station/softAP/SoftAP+station
ZEHH WPA/WPA2
nzzsny WEP/TKIP/AES
FHREH AHEBORSE / =g / EVTFERSR
UG 2o SRRV RS
BT R
12t SDK 8ER XA
S IPv4, TCP/UDP/HTTP/FTP
BFRicE AT+ESE, =iiRSSEE, Android/iOS APP

R ETRHEIRAT)
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2. EOENX

ESP-01 #H#EH 8 Mg, & 2 EEOTEN.

Q © GPIO2

1s¥| ©® @ GPIOO
DOA| @ @& RXD

dd HD

axL|®@ @& GND

E 2 ESP-01 EHE

72 ESP-01 ERITIREEN

FS Pin BZFR Thiseiie
1 GND GND
2 GPIO2 B 10 , RERE LI
3 GPIOO 1) TYRRTCIRRE -
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873 : Flash Boot , T/Et&EZ
THI : UART Download , &=
4 RXD 20 0 FyEEKnm RXD
5 VCC 3.3V, t&taite
6 RST 1) SNEREIER (KBS
2) AIL BT e EEIME MCU
7 CH_PD o {ERE, S EE{ERE, {RFB I ALEE
8 TXD g2 0 #UEAIXIR TXD
= 3 5|ME=
== GPIOO0 GPIO2
UART THEi#ER % =
Flash Boot &= =] =]
T ABURE
285 =/IME ARG BAE =2ty
ENSR 2412 2484 MHz
e PNGE] iz 50 Q
N 5T -10 dB
72.2 Mbps T, PA RUiGIHIN= 14 15 16 dBm
11b #{F , PA HUiEHIER 17.5 18.5 19.5 dBm
RYE
DSSS, 1 Mbps -98 dBm
CCK, 11 Mbps -91 dBm

R ETRHEIRAT)
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6 Mbps (1/2 BPSK) -93 dBm
54 Mbps (3/4 64-QAM) -75 dBm
HT20, MCS7 (65 Mbps, 72.2 Mbps) -72 dBm
SRS

OFDM, 6 Mbps 37 dB

OFDM, 54 Mbps 21 dB

HT20, MCSO 37 dB

HT20, MCS7 20 dB

3. IMUSR~

ESP-01 MEAZUREBRIIMIRT A 14.3mm * 24.8mm * 3mm ( 401E 3 Fims ) ZIEAXRBHES
2753 1MB, %A SOP-210 mil B9 SPI Flash, #&4B(EFEEYE 3 DBi B9 PCB #rEiRLL.

AL EIREERAT http://www.ai-thinker.com



ESP-01 #t&+H

3 ESP-01 #&485MR

El4 ESP-01 t#RARTFHHEE

%= 5 ESP-01 #ERIIRER

K = = PAD R (J&&B) | Pin BjE)EE
14.3 mm 24.8mm 3 mm 0.9 Mmx 1.7 mm 2.54mm
4. INgehaiA

41. MCU

ESP8266EX & Tensilica L106 #E{KIHFE 32 B MCU , %8 16 {ufsEnRzt , sz 80
MHz #1160 MHz , 32¥F RTOS, Baiy WiFi MR T 20%89 MIPS , EftbA9sRaT A BsRMS FFF

&, MCU mI@ESLA™MEOMS R BEtER o tE TE
LiEEFiErsles. CLRRDRYNZINFRES RAM/ROM 0O (iBus)
2 EERFEEFIRRRIEEE RAM Z0O (dBus)
3.pialEF=RAY AHB Z
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4.2. gk
421. WE SRAM 5 ROM

ESP8266EX S HBBEHNE T FiEEHI28 . B4 ROM #1 SRAM, MCU TJLLEIY iBus., dBus #]
AHB #ZOpRFMEESIZE. XEEOERILAGE] ROM 8 RAM Bg |, FiE(hEEs A RA IR EialT
. EFBEiFEE Demo SDK BYfEEA SRAM (&R . FIF B kIR SRAM a4 : RAM size <
36kB(station #Hz{F , E EEEHSS , heap+data K AZATH 36KB 4. )BRI ESP8266EX / EikHE
programmable ROM , FIFfER#FRE SPI Flash =,

4.2.2. SPIFlash

2481 ESP8266EX & A5 SPI #OMY/ME Flash |, IS L& AR 3752 16 MB f9 SPI
flash, BBIZIEAIMERIE IMB AY SPI Flash,
#2 Flash &5& : 1 MB-16MB,

TR SPI R, : S7F Standard SPI. Dual SPI, DIO SPI. QIO SPI, L\® Quad SPI , ;¥&,
ETHREGNEER M T RETEENMEN | S TR EEF S A S RIERIET.
4.3. Bk

BRIEAK 40M , 26M K 24M 193785 , (ERNEEEAE P T ETEEMNRIAKE, RiRBNE
HATINRIRIETREE C1. C2 AIRRANEREE , (EBEE 6pF~22pF , BEMEFEEBIIRFNL
EHTREDHRE. ETERMZTRERERIER , —iR 26Mhz RIRATSNELATIES C1, Q2 &
10pF LAA ; —fig 40MHz BiRAVEINBILHFTIIEEZ 10pF<C1, C2<22pF,

ERRRIRESBEFREL10PPM, BiRAITIERE/-20°C- 85°C,

BIRMUEBREFIICHAY XTAL Pins (ELAERK) , RNSRRESMAEEXRFFR.

EIRIBNEIHELARE T LES , AIFREIEE. RIRAMANBHELAERXY , BERZXXEAR

RIRAVEABILEAY bypass BFBFICHEANEN , REFAEREELL.

FiR 77 4 EEAEESISTFES | REBIERIR FTAFAEETESL  Bik TOP ERIHEERX
ERoREET. RiROBRERY | RIREEAEBMRNE T |, LIRS,
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4.4. #[1RA
xR 6 IEOAA
EOBMR S Ihegi<RE
1012(MISO),
HSPI# | 1013(MOSI), I014(CLK), |EJ4MZ 4SPI Flash, SREF]MCU £,
1015(CS)
d 543t 4 B8 PWM (T RE 8 %), afAsRiE
PWM 01 |I012(R), I015(G)IOL3() emo Figft 4 & (FBFETB{TY EBZE 8 IR) , alFskiss%
WT , BENE8E | kFEEE A ERNSE,
IR Remote Control4 S2FRE4STHL | 32 NEC J5r85% 8%
— [O14(R_T), I05(R _R) \ em—c_) e Contro th:IHﬂfiMﬁF;kﬂ, 1A NEC 4Ra3 535!
R , PR 38KHz B,
&3 VDD3P3 (Pin3,Pind) EBJEEE/E NG4S
aDCEO |TouT BT 3P3 (Pin3,Pin4) EEJEEEEF] TOUT (Pin6)RYEIA
BECEAYRER). T THEREEENFE,
[2C#MO | I014(SCL), I02(SDA) AIIMEEREE N B FESE
A4Mz UART #2008,
& - UOTXD+UORXD 5 GPIO2+UORXD
UARTO: TXD(UOTXD), ;&fS(UARTO) : UOTXD , UORXD , MTDO(UORTS) ,
MTCK(UOCTS) Debug: UART1_TXD(GPIO2)RI{E# debug {E8
RXD(UORXD), IO15(RTS),
UART #00 HOFTED.
1013(CTS)
UARTO 7£ ESP8266EX EREENASHIE—LATENEE., XTLLEURA
UART1: I02(TXD
(TXD) BIF , ETLUEET UART HOPUESS BISEITNGS | TEMR ARt | 15
UOTXD , UORXD %3815 UORTS , UOCTS 35i, FE{tk 4% MTDO
MTCK ZEEZZRIXIMNAY 4658 MCU RYER O TE(E.
I2S A :
1012 (I2SI_DATA) ;
12S #0 FTERTEIMRE. WIS,
1013 (1251 BCK );
1014 (1251 WS);
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12S @i -
1015 (I2SO_BCK);
I03 (I2SO_DATA);

102 (I2SO_WS).

4.5. BRXRIEE

x1 BAKEEE

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

4.6. FEWNTIEIRE

=8 BINTIEMER

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

4.7. EFimO4FiE

R9 HFRORHE

ENBIER R Vi -03 0.25VDD Vv
NBIEBHETES VH 0.75vDD VDD+0.3 V
BB T VoL N 0.1VDD v

RIHZ(ERHER AT
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BHEIERYS

VoH

0.8VDD

R ANTTAEIRRER RS9 1 VDD = 33V, iREH 20 °C,

5. RF &%

7% 10 RF &%

NS 2400 2483.5 MHz
BNBEHE 50 ohm
BNRSHE -10 dB

PA #HHINE A 72.2 Mbps 155 16.5 17.5 dBm
11b &~ PA #HHIN=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 37 dB
OFDM, 54 Mbps 21 dB
HT20, MCSO 37 dB
HT20, MCS7 20 dB

RIHZ(ERHER AT
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6. IIFE
TOFESIERET 3.3V (9RIR. 25°C WRARRE , FHERRERRERSIIS.

[1] FFENEMNERE SAW EReIBR F  TREROLTEH.

[2] FTERFEIERET 90% RIS, EREEAGIRIEIN FUEHT.

=11 0§

(=Y =/ME BHRYE BA(E BAfif
{£i% 802.11b, CCK 11Mbps, 170 mA

Pout=+17dBm
€% 802.11g, OFDM 54Mbps, Pourt 140 mA

=+15dBm

&1 802.11n, MCS7, Pout =+13dBm 120 mA
12U 802.11b, 81K 1024 =75, -80dBm 50 mA
#1i 802.119,84 1024 =5, -70dBm 56 mA
#27 802.11n, 84K 1024 =75, -65dBm 56 mA
Modem-Sleep® 15 mA
Light-Sleep® 0.9 mA
Deep-Sleep® 10 uA
Power Off 0.5 uA

AL EIREERAT http://www.ai-thinker.com
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iT® : Modem-SleeplBTFZE CPU —BEFTITIEIASU PWM 5 12S A%, 7RG Wik &

£

BY , AR BEEUEER | vIIRIE 802.11 #EE (40 U-APSD) , X WiFi Modem EBEEREH, fAla0 , &£

DTIM3 By, & sleep 300mS , EE3k 3mS #ZU AP 89 Beacon 85 , MEAIEBEIRL 15mA,

iT® : Light-Sleep FAF CPU RIE{ERIRIA , 40 WiFi FFX, 7E(RIT WiFi JERAT , NRIGHEEUE

&, TTHRIE 802.11 #xiE (40 U-APSD) |,

DTIM3 AY ,

1mA,

7. RFE

x12 ERThE

%4 WiFi Modem EBERHE{= CPU K&,

g sleep 300 ms , E23E 3ms #2U AP B9 Beacon 8% , MIE{AEIYEERL) 0.9 mA,
i£® : Deep-Sleep AF—EREF WiFi i&E#E | RKIEA RX—REUEEAA , W15 100 #UE

—RBERIMEREE, U0 , & 300 s BERSE 0.3s - 1s i& E AP RiEHUE NEAEIE Fa i/ VT

plgn | =

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)

RemE({E 260°C,

FEER10R

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) A 8 D

RIS RHEIRAS)
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8. [RIE[E]

GND
GND &
i = &
g g
BE g
1
—-— | © 2 i, é
P a 2 &
vDD33 ) : :
e 2 . :
I =
GMO il ™ g
> =
=
1uF 74
R1
GND
12K21%

- RST
vDD33 2 -
i E URXD

= ‘-ES o o= o] |olwn
w oo e e e e e
10uF EJUF & T
3 HoRS3EE
GND GND Gl ’Iﬂgggo'gg
ANT?
L
w "3
I 1 2 GPIOS
|| 2| VDDA GPIOS 55 GPIOS
o g 3 LNA SD_DATA_1 55 il
VDD3P3 SD_DATA_O E
5.6pF 4 - 0 727 R 0 SD CLK
D VDD3P3 SD_CLK 2 A0 ook
L1 L2 = i _
NC NC % VDD_RTC SD_CMD g Sl
= TouT SD_DATA_3 =& SOD3
§| CHIP_EN SD_DATA_2 37 |
XPD_DCDC VDDPST
GND GHD
ADC_IN . .
GPIOT6 gé%?.@ggg
=E=E>ES=E000
ESPBIGEEX I [ [luleho k 7
VDD33
=|eul ool
= ] h=d o
ool 2eieee
ojo| ojojo|o|o
ojo] ouojao

VDD33

SPI FLASH
u3 =°

sD.cMD_ 1 |
SDCIK 6 |

3
s > ol
CLK Do
HoLD 2 e

@

-

GND

|5 sopt
|2 spoo

|3 spps

AR AETRIR AR

E5 ESP-01 [RIEE|
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9. AL
(1) I : YA ETREEIRAT)

(2) MEARS

( 3) BRSZIFHEFE : support@aithinker.com
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