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1. Introduction 

  TTL-WiFi is designed and developed based on ESP-M2 WiFi module from our company Shenzhen 

Doctors of Intelligence & Technology Co., Ltd., which is extracted the TTL, EN, STATE and other pins. 

Importantly, the TTL-WiFi is already built-in the serial transparent transmission firmware programmed 

by our company (SZdoit), which can realize the transparent transmit the data to the cloud on the real-time, 

together with low-power control, status indictor. This board can replace the old wiring serial WiFi device 

to realize the data collection and control. It has the following features. 

 Fully compatible with the original electrical interface and physical interface for the serial transparent 

Bluetooth; 

 Built-in the industrial transparent transmission firmware V3.0 with stability and reliability by using 

the Web Configuration; 

 Built-in the high performance WiFi module ESP-M2 with size: 34mm*17mm*4mm; 

 Working voltage: 4.5V~6.0V, TTL working voltage: 3.3V (compatible with 5.0V); 

 Provided pins: STATE, TXD, RXD,EN; 

 Average current: 80mA; when data sent, it is 170mA; but it is 20μA at deep sleep mode; 

 Support serial AT command; 

 Support re-programmable, OTA firmware update; 

 Seamless transparent transmission between serial and WiFi; 

 Built-in HTTP Web Server, support configure parameters by web page; 

 Support re-connect automatically at WiFi STA mode and TCP Client; 

 Support set baud rate, data bit, parity check, stop bits, and/or subcontracting time; 

 Support baud rate (bps): 300/600/1200/2400/4800/9600/19200/38400/57600/74800/115200/ 

230400/460800/921600/1843200/3686400˗ 

 Support AP enable, self-defined SSID/password, self-defined IP and network duration; 

 Automatically scan the peripheral WiFi hotspot, support STA enable, DHCP, self-defined IP; 

 Support TCP Server, TCP Client, UDP Server, UDP Client and UDP local broadcast; 

 Support DNS resolution automatically for the remote sever address; 

 Support checking the status by AT command; 

 Provide IO4 to show the WiFi status; 

 Working temperature: -40℃-125℃; 

 Applications: smart home, wireless data connection and transparent transmission, smart car control, 

wireless serial printer, LED light industrial control etc. 
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The Structure of TTL-WiFi can be shown as follows. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1.1 Structure for TTL-WiFi module 
 

Give up the complex AT command, Simply configure parameters by Web page to 

transparently transmit data. 

  TTL-WiFi transparent transmission firmware is developed by Shenzhen Doctors of Intelligence & 

Technology Co., Ltd based on the ESP-M2 wireless WiFi module, which can realize the real-time 

transparent transmission between serial and WiFi. After our deep research, the performance of firmware 

can be satisfied with industrial requirements on the stability and functionality. In this time, we have 

already greatly optimized the receive and transmit performance. Especially, we design the reconnection 

mechanisms at STA and TCP Client modes to guarantee the stable connection and transmission for the 

data link.  

2. Interface definition 
 

The interface definition of TTL-WiFi can be shown in the following. 
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Fig. 2.1 TTL-WiFi Interface definition 

 

Functions of button and LED  

Table 2.1 Functions of button and LED 
 

Num. Type Function illustration 

1 LED 
LED connected to VCC3.3 by a pull up resitance, and other is 
connected to GPIO4 

2 SW1 
Connected to GPIO0 to coordinate with SW2 button to download 
the firmware. 

3 SW2 Connect to RST, to coordinate with  SW1 to download the firmware 

  Importantly, when downloaded the firmware, please firstly press  SW1 button, and then press SW2 

button, and at last loose the button to finish the download. (Refer to the ESP-M2 module) 

 
Table 2.2  LED definition 

Num 
LED 

indicator 
Function 

1 
Always 
lighting 

Successfully connect to the wireless router when WiFi module is at 
STA or STA+AP mode 

2 
Lighting 
slowly 

Level for IO switches once each 1s; if works at AP mode, it shows that
the WiFi module unsuccessfully connected to the wireless WiFi router;
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If at STA mode, the module is trying to connect the wireless router; 

If at AP+STA mode, the module is trying to connect to the wireless 
router. 

3 Fast lighting 
When press SW1/Flash button, if the serial received the data, or the 
network received the data from the serial, LED would light fast. 

4 Extinguish 
WiFi module doesn’t work since the power isn’t normal or isn’t the 
transparent transmission firmware.  

 
Definition of pins is listed as follows. 

 

Table 2.3  Definition of pins 

Num Pin Type Function 

1 STATE I/O 

GPIO4;  

built-in transparent transmission firmware, to show the net
connection status: connect to wireless router at STA mode. STATE 
is low level. 

2 RXD I/O 

GPIO3;  

Module is already serially connected to a 22Ωcurrent-limiting resistance in 
the inner, thus can connect 5.0V voltage; 

Can used as the UART Rx when built in the flash.

3 TXD I/O 

GPIO1;  

Module is already serially connected to a 22Ωcurrent-limiting resistance
in the inner, thus can connect 5.0V voltage; 

Can used as the UART Tx when built in the flash.

4 GND P GND 

5 VCC P Module power: 4.5V~6.0V, recommended voltage is 5.0V 

6 EN I 
Enable, high  level: enable to let chip work normally; low level, chip is

closed.  

 

3. Usage of Web configuration 

  This module is already built-in the HTTP Server. Thus, it can configure the parameters by the browsers 

on pc or mobile phone or other smart devices, without of need of any other tools or Apps. In the factory 

settings, the module works at AP mode, and the signal is “Doit_WiFi_xxxxxx” , where,  “xxxxxx” is the 

last 6 number of MAC address of this module.  Then, one can connect this WiFi hotspot by PCs or 

phones , and other smart deveices (supportable Android and Ios, Windows) with no password.  
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Table 4. 2built-in AT command set 
Data direction Command(ASCII string) meaning 
STA status check 
MCU->WiFi module AT+STASTATUS Check the STA status 

WiFi module->MCU STA:OK 
WiFi modle replies STA 
successful connection 

WiFi module->MCU STA:DOWN 
WiFi module replies STA 
connection is closed 

Get IP and MAC at STA mode 

MCU-> WiFi module AT+STAINFO 
Get IP and MAC from WiFi 
module 

WiFi module->MCU 
Mac|IP, for example 
5CCF7F116380|192.168.1.
125 

Get the MAC and IP at STA mode

Check the connection status at TCP Client mode 

MCU-> WiFi module AT+TCPCLIENT 
Check the connection status at 
TCP Client mode, and no meaning 
at other modes. 

WiFi module->MCU TCP: OK TCP client is already connected 
WiFi module->MCU TCP: OFF TCP client is off the connection 
Restart module 
MCU->WiFi module AT+RST Restart WiFi module 

WiFi module->MCU RST: OK 
Immediately reply when received 
the command 

Restore the factory setting 

MCU->WiFi module AT+RESTORE 
Immediately reset after WiFi 
restores 

WiFi module->MCU RESTORE: OK 
Immediately reply when received 
the command 

Take a example 

Step 1: use a USB-TTL module to connect TTL-WiFi module, and then open the corresponding 

serial port, and press the RST button to restart the board. 

Step2: send “AT+STASTATUS” to check the connection of STA. 
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Appendix.1 Parameters of TTL-WiFi Module 
 

Type Item Paramters 

Wi-Fi 

Frequency 2.4G~2.5G(2400M~2483.5M) 

Transmit power 

802.11b: +20 dBm 

802.11g: +17 dBm 

802.11n: +14 dBm 

Receiving sensity 

802.11b: -91 dbm (11Mbps) 

802.11g: -75 dbm˄54Mbps˅ 

802.11n: -72 dbm˄MCS7˅ 

Antenna PCB onboard antenna 

Hardware 

CPU Tensilica L106 32 bit MCU 

Perpheral UART/EN/STATE 

Working voltage 4.5-6.0V 

Working current 平均电流˖80 mA 

Working temperature -40°C ~125°C 

Environment 

temperature 

-40°C ~ 125°C 

size 34mm×17mm×4mm 

Soft
note1

 

(built in the V3.0 firmware) 

Wi-Fi  mode Station/SoftAP/SoftAP+Station 

Security mechanics WPA/WPA2 

encryption WEP/TKIP/AES 

update UART Download/OTA 

AT command Support AT command to check the status 

protocol TCP/UDP; UDP 

configuration Built in HttpServer, Web page configuration 

 

Appendix. 2 
 

From DOIT 

Official site www.doit.am 

Chinese book ESPDuino 智慧物联开发宝典 
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Online shop www.smartarduino.com  

Forum https://github.com/SmartArduino/SZDOITWiKi/wiki  

IoT Application 

智能建筑云 

光伏监控云 

Doit 玩家云 

免费 TCP 公网调试服务 

Contact Us 

Emails yichone@doit.am  

 yichoneyi@163.com  

Skype yichone 

WhatsAPP 008618676662425 

WeChat itchenve  

QQ 123433772 
 

From Espressif ESP8266 

Chip  ESP8266 Quick Start Guide 

Software 
ESP8266 SDK Start Guide 

ESP8266 SDK 

Download Tools ESP8266 Download Tool 

Others 
ESP8266 Forum 

ESP8266 Resources 
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