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ESP8266 WiFi

SOC  IEEE802.11 b/g/n  TCP/IP

1.1

802.11b/g/n Wi-Fi SOC

32 CPU

160MHz

10 bit ADC

UART/GPIO/IIC/PWM/ADC/HSPI

 Wi-Fi MAC/ BB/RF/PA/LNA

20uA

Lwip

 STA/AP/STA+AP

 Smart Config/AirKiss

4Mbps

AT

SDK

FOTAAi
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1.2

 1 ESP
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http://wiki.ai-

thinker.com/esp8266/docs

USB TTL 3.3V 5V 2 LDO

3.3V

2.1

CH_PD

(EN)
RST GPIO15 GPIO0 GPIO2 TXD0

- - -

 2

2.2 GPIO0

2.2

ESP 10K.

GPIO0

 1 ESP-01Ai
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 2 ESP-01S

 3 ESP-01M

 4 ESP-07
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 5 ESP-07S

 6 ESP-12F

 7 ESP-12S
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http://wiki.ai-thinker.com/tools

3.1

esp8266 esp8255 ESP-01M,ESP-01F 8285

esp8285 esp32

ESP8266

1  ESPFlashDownloadTool_vx.xx.xx.exe
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2. Esp8266 Download Tool

Download_Path_Co

nfig

start

CrystalFreq 8266 26M

SPI_SPEED SPI 40M

SPI_MODE SPI DOUT

Flash_Size

flash ( 3.2 )

Flash

16Mbit-C1 1204+1024 32Mbit-C1 1204+1024

CombineBin , 0x0000 3.3

DoNotChgBin

Flash

FlashAi
-T
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AT

Lock settings

Default

Detected info flash

MAC address

ESP8266 MAC

STA MAC ADDRESS AP MAC ADDRESS

esp8266 STA MAC

ADDRESS

https://www.ai-thinker.com/service/autifake

COM COM

BAUD

1500000

START

STOP

ERASE flash

 3

3.2

flash bin

AT 3.3Ai
-T
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 4 NoBoot

SDK eagle.irom0text.bin

 5 Boot

flash

user1

user2 user2

User1.Bin User2bin

Boot.bin

 8 flashAi
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flash

IOT_Demo 0x3C000 4

flash 4

- Blank.bin Flash 2

- Esp_init_data_default.bin flash

Boot FOTA 1 FOTA

FOTA 2 1 Boot

User.bin user1.bin  user2.bin

 SPI Flash

 Boot Boot  user1.bin

user2.bin  SPI Flash
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3.3

 9 16M flash

16Mbit –C1 Flash , 1024-1024 map

BIN

boot.bin 0x0000

esp_init_data_defauit.bin 0x1FC000 RF_CAL

user1.2048.new.5.bin 0x01000

blink.bin 0xFE000

blink.bin 0x1FE000

blink.bin 0x1FB000 RF_CAL

 6 16M flashAi
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3.4

1. AT AT OK

2. 2.2 74880

3.

4.1 74880

 10

3.5

COM COM

RST

TTL

CH340 CP210X 232 485 PC

flash_size flash 8M flashAi
-T
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32M

1500000

efuse efuse

wifi MCU wifi

MCU wifi MCU

MCU

3.6

CombineBin

 Esp

flash flash user1.bin 320K flash 0x01000

320K user1.bin

300k user1.bin flash 20K

falsh

flash

flash

flash 0xFF
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3.6.1

1 Noboot

8Mbit 16Mbit 32Mbit

eagle.flash.bin 0x00000 0x00000 0x000

eagle.irom0text.bin 0x40000 0x40000 0x40000

esp_init_data_default.bin 0xFC000 0x1FC000 0x3FC000

blank.bin 0xFE000 0x1FE000 0x3FE000

blank.bin 0xFF000 0x1FF000 0x3FF000

 7

SDK eagle.irom0text.bin

2 Boot

8Mbit 16Mbit 32Mbit

Boot.bin 0x00000 0x00000 0x000

user1.bin 0x01000 0x01000 0x01000

esp_init_data_default.bin 0xFC000 0x1FC000 0x3FC000

blank.bin 0xFE000 0x1FE000 0x3FE000

blank.bin 0xFF000 0x1FF000 0x3FF000

 8
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3.6.2

 11

 blank.bin  Flash

Flash

“SPI MODE “DOUT”

 SDK

 Console

3.6.3

CombineBin

target.binAi
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 12

windows

 13

winhex ultraedit

32Mbit Flash Size

 14Ai
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3.6.4

0x00000

 DoNotChgBin

 15
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esp8266

4.1

Esp8266 AT 11520

74880

115200 ready

AT

115200 Ai-Thinker

Technology Co. Ltd.  Ready 74880

 16 115200bpsAi
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74880

 17 74880

rst cause :   1

     2

     4

Boot mode :

1

3

chksum  chksum csum Flash
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4.2

 8266

74880

4.2.1

74880

boot mode : 3

 18

4.2.2

74880

 boot mode : 1

 19Ai
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4.2.3 Waiting for host

74880

 waiting for host 2.2

 20

4.2.4 ets_main.c

74880

 est_main.c
0x0 boot

 21Ai
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4.2.5 Fatal exception x

 Fatal exeception (x) SDK

 22
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DEMO

DEMO AT

5.1 DEMO

DEMO1 Ai Cloude 2.0 web

APP Ai smart

Ai Cloud 2.0 AT

AiCloude2.0

   Ai Cloud 2.0( )

http://wiki.ai-thinker.com/aicloud/docs/atdevelop

DEMO2

APP Netassist( android ios )

AT

http://wiki.ai-thinker.com/ttcloud

DEMO3

APP APP

APP

AT

8266 PWMAi
-T
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http://wiki.ai-thinker.com/esp8266/boards/gizwits

http://www.gizwits.com/

5.2

APP Netassist( android ios )

,PC

AiCloud 2.0 AT

Nodemcu 8266

5.2.1 TCP demo

NO.01   STA

 ESP8266 Client:

->  AT+CWMODE=1                                           // STA

->   AT+CWJAP_DEF="FAE","123456789."                          // wifi

->   AT+CIPSTART="TCP","192.168.0.116",8888                     //

->   AT+CIPSEND=5                                            //

-> wif
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NetAssist Server:
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NO.02  ESP8266 Server:

->   AT+CWMODE=1                                           // STA

->   AT+CWJAP_DEF="FAE","123456789."                         // wifi

->   AT+CIPMUX=1                                            //

->   AT+CIPSERVER=1,5000                                     //

->   AT+CIFSR                                                // mac IP

->   AT+CIPSEND=0,5                                          //

-> wif

NetAssist Client:Ai
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NO.03  AP

ESP8266 Client:

->  AT+CWMODE=2                                         // AP

->  AT+CWSAP="ESP8266","12345678",11,3                    // wifi

->   AT+CIPSTART="TCP","192.168.4.2",8888                     //

->   AT+CIPSEND=5                                          //

-> ESP8266
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NetAssist Client:
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NO.04  ESP8266 Server:

->   AT+CWMODE=2                                        // AP

->  AT+CWSAP="ESP8266","12345678",11,3                   // wifi

->   AT+CIPMUX=1                                          //

->   AT+CIPSERVER=1,5000                                   //

->   AT+CIFSR                                              // mac IP

->   AT+CIPSEND=0,5                                        //

-> ESP8266

NetAssist Client:
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NO.05  STA+AP

ESP8266 Client:( demo )

->   AT+CWMODE=3                                           // AP+STA

->   AT+CWJAP_DEF="FAE","123456789."                          // wifi

->   AT+CIPSTART="TCP","192.168.0.116",8888                     //

->   AT+CIPMODE=1                                           //

->  AT+SAVETRANSLINK=1,"192.168.0.116",8888,"TCP"               //

->   AT+CIPSEND                                              //

* wif
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NetAssist Client:
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NO.06  ESP8266 Server:

->   AT+CWMODE=3                                       // AP+STA

->   AT+CWJAP_DEF="FAE","123456789."                      // wifi

->  AT+CWSAP="ESP8266","12345678",11,3                  // wifi

-> AT+CIPMUX=1                                         //

->   AT+CIPSERVER=1,5000                                  //

->   AT+CIFSR                                             // mac IP

->   AT+CIPSEND=0,5                                       // 0 5

->   AT+CIPSEND=1,5                                       // 1 5

( demo )

-> wifi

-> ESP8266

-> PC ESP8266
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NetAssist Client0:
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PC Client1:

5.2.2 UDP demo

(1)

->   AT+CWMODE=3                                  // AP+STA

->   AT+CWJAP_DEF="FAE","123456789."                //

->   AT+CIFSR                                       // IP

->   AT+CIPMUX=1                                   //

->  AT+CIPSTART=4,"UDP","192.168.0.116",8080,1112,0  // UDP, 0

->   AT+CIPSEND=4,5                                //

->   AT+CIPCLOSE=4                                 // UDP

-> wifiAi
-T
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(2)

->   AT+CWMODE=3                                             // AP+STA

OK

->   AT+CWJAP_DEF="FAE","123456789."                            //

WIFI CONNECTED

WIFI GOT IP

OK

->   AT+CIFSR                                                   // IP

+CIFSR:APIP,"192.168.4.1"

+CIFSR:APMAC,"5e:cf:7f:b1:98:d2"

+CIFSR:STAIP,"192.168.0.107"

+CIFSR:STAMAC,"5c:cf:7f:b1:98:d2"

OK

->  AT+CIPSTART=4,"UDP","192.168.0.116",8080,1112,2  // UDP 2

4,CONNECT

OK

-> AT+CIPMODE=1                                             //

      OK

-> AT+SAVETRANSLINK=1,"192.168.0.116","UDP",8080              //

        OK

->   AT+CIPSEND=5                                              //

        OK

->   AT+CIPCLOSE=4                                             // UDP

4,CLOSED

        OKAi
-T
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5.2.3 HTTP demo

->   AT+GMR   //

AT version:1.4.0.0(May  5 2017 16:10:59)

SDK version:2.1.0(116b762)

Ai-Thinker Technology Co., Ltd.

Integrated AiCloud 2.0 v0.0.0.7s

Aug  4 2017 19:55:15

OK

->   AT+CWMODE_DEF=1   // WIFI STA

OK

->  AT+CWJAP_DEF="FAE","123456789."  // wifi

WIFI CONNECTED

WIFI GOT IP

OK

->   AT+CWAUTOCONN=1   // AP

OK

-> AT+CIPSTART="TCP","www.baidu.com",80  //

CONNECT

OK

->   AT+CIPMODE=1   //

OK

->   AT+CIPSEND     //

OK

->  > GET

GET /devices/5835707 HTTP/1.1

api-key: xUrvOCDB=iRuS5noq9FsKrvoW=s=

Host:api.heclouds.com

\r\n\r\n( )Ai
-T
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HTTP/1.1 200 OK

Date: Sun, 14 Dec 2018 13:13:25 GMT

Content-Type: application/json

Content-Length: 213

Connection: keep-alive

Server: Apache-Coyote/1.1

Pragma: no-cache

{“errno”:0,“data”:{“private”:false,“protocol”:“EDP”,“create_time”:“2018-01-14

13:13:25”,“online”:false,“location”:{“lon”:0,“lat”:0},“id”:“5835707”,“auth_info”:

“Light001”,“title”:“SLight”,“tags”:[]},“error”:“succ”}

->  >POST

POST /devices/5835707/datapoints HTTP/1.1

api-key: xUrvOCDB=iRuS5noq9FsKrvoW=s=

Host:api.heclouds.com

Content-Length:60

\r\n

{“datastreams”:[{“id”:“switch”,“datapoints”:[{“value”:1}]}]}|( )

HTTP/1.1 200 OK

Date: Sun, 14 Dec 2018 14:05:48 GMT

Content-Type: application/json

Content-Length: 26

Connection: keep-alive

Server: Apache-Coyote/1.1

Pragma: no-cache

{“errno”:0,“error”:“succ”}

->   +++   //Ai
-T
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5.2.4 Smartconfig demo

ESP-Touch Airkiss

NodeMCU ESP8266 wifi ESP-Touch APP

* APP https://github.com/espressifapp

wifi

ESP-Touch

->  AT+CWMODE_DEF=1                     // WIFI STA

->   AT+CWAUTOCONN=1                    // AP

->   AT+CWSTARTSMART=3                     // ESP-Touch Airkiss

-> AP APP ESP-Touch

->   AT+CWSTOPSMART    //

->  AT+CIPSTATUS  //Ai
-T
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5.2.5 Airkiss

->   AT+CWMODE_DEF=1                   // WIFI STA

->   AT+CWAUTOCONN=1                 // AP

->   AT+CWSTARTSMART=3                  // ESP-Touch Airkiss

-> WIFI
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->   AT+CWSTOPSMART                   //

->   AT+CIPSTATUS                     //
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5.2.6 ESP8266 demo

2 ESP8266 Server Client

 Server

->   AT+CWMODE=2    // AP

->   AT+CIPMUX=1     //

->  AT+CWSAP="ESP_8266","12345678",5,3  // wifi

->   AT+CIPSERVER=1,5000   //

->   AT+CIFSR   // MAC IP

->   AT+CIPSEND=0,5   // 0

Client

->   AT+CWMODE=1    // STA

->  AT+CWJAP="ESP_8266","12345678" // Server ESP8266 wifi

->   AT+CWAUTOCONN=1   // AP

->   AT+CIFSR      // MAC IP

->  AT+CIPSTART="TCP","192.168.4.1",5000  // serverAi
-T
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->   AT+CIPSEND=5    //

5.2.7 IP

->   AT+CWDHCP_DEF=0,0   // AP , 0 DHCP

IP DHCP IP

->   AT+CIFSR   // MAC IP

->  AT+CIPAP_DEF="192.168.5.109","192.168.5.1","255.255.255.0"  // IP

->   AT+CIFSR   // MAC IP
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5.2.8

->  AT+UART?

+UART:115273,8,1,0,1  ( 115200

OK

->  AT+CIOBAUD=115200

    OK

->  AT+UART_CUR=115200,8,1,0,3  // 3 RTS&CTS

OK

->  AT+UART_DEF=115200,8,1,0,3  // 3 RTS&CTS  ,

OK
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    AT+UART_DEF=115200,8,1,0,0       //

110~115200*40

c. AP

->  AT+CWMODE=2

OK

->  AT+CIPMUX=1

OK

->  AT+CWSAP="ESP_8266","12345678",5,3

OK

->  AT+UART_DEF=11200,8,1,0,3

OK

AT
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AiCloud 2.0

1. ESP8266 wifi

2. 192.168.4.1 ESP8266 WebConfig

3. Restore
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4. :
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SDK

 ESP 

 Windows + Cygwin + Eclipse + GCC  IDE 

ESP8266 NONOS FreeRTOS

ESP31B/ESP32 FreeRTOS

SDK

SKD example DEMO

DEMO example

demo .bin

demo user

user_main.c user_init()

main

ESP8266

Ai
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6.1

http://wiki.ai-thinker.com/ai_ide_install

https://v.youku.com/v_show/id_XMzUzNzYxNDE4OA==.html?spm=a2hzp

.8244740.0.0

http://pan.baidu.com/s/1skRvR1jXP 

 ESP32

6.2

SDK http://wiki.ai-thinker.com/esp8266/sdk_demo

https://www.espressif.com/en/support/explore/sample-codes

1.

Bin bin flashAi
-T
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App app/user/user_main.c

Document Sdk

Examples smartconfig

Include SDK API

Ld

Lib SDK

Third_party ESPRESIF RTOS JSON

LWIP MBOTTLS NPOLL OpenSSL SIFFF SSL

Tools

2.

Build project clean project

CTRL+S
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3. .c .h

sdk app .c .h

c app/user .h app/include
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FAQ

1 AT “\r\n”,

, “+++Ai
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2 IP 3

IP

3 AT+SAVETRANSLINK – Flash

+++ AT+RESTORE

4 ESP8266 TCP ESP8266 AP IP

192.168.4.1 ESP8266 IP

5 .exe

1 Ai Smart wiki Android NetAssist

http://android.myapp.com/myapp/detail.htm?apkName=com.aithinker.networkassis

tant&ADTAG=mobile

2 UDP DEMO

AT+CIPSTART=4,"UDP","192.168.40.108",8080,1112,2 Link type ERROR

linkID

->AT+CIPSTART="UDP","192.168.40.108",8080,1112,2

->CONNECT

Demo: HTTP get

HTTP demo

->   AT+GMR   //

AT version:1.4.0.0(May  5 2017 16:10:59)Ai
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SDK version:2.1.0(116b762)

Ai-Thinker Technology Co., Ltd.

Integrated AiCloud 2.0 v0.0.0.7s

Aug  4 2017 19:55:15

OK

->   AT+CWMODE_DEF=1   // WIFI STA

OK

->  AT+CWJAP_DEF="test","wifiwifi"  // wifi

WIFI CONNECTED

WIFI GOT IP

OK

->   AT+CWAUTOCONN=1   // AP

OK

-> AT+CIPSTART="TCP","api.k780.com",88  //

CONNECT

OK

->   AT+CIPMODE=1   //

OK

->   AT+CIPSEND     //

OK

->GET

http://api.k780.com:88/?app=life.time&appkey=10003&sign=b59bc3ef6191eb9f747dd4e83c99

f2a4&format=json
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Get (

)

HTTP/1.1 400 Bad Request

Server: nginx

Date: Thu, 15 Mar 2018 06:54:21 GMT

Content-Type: text/htmlAi
-T

hin
ke

r



ESP8266

59
Copyright © 2018  Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved

Content-Length: 166

Connection: close

<html>

<head><title>400 Bad Request</title></head>

<body bgcolor="white">

<center><h1>400 Bad Request</h1></center>

<hr><center>nginx</center>

</body>

</html>
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https://www.ai-thinker.com

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

http://bbs.ai-thinker.com

https://anxinke.taobao.com

sales@aithinker.com

support@aithinker.com

0755-29162996

AiSmart APP
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