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ESP8266

 32-bit Xtensa LX106 at 160 MHz.

 64 KB program RAM, 96 KB of data 
RAM, 4 MB flash.

 IEEE 802.11 b/g/n Wi-Fi.

 GPIO, SPI, I²C, UART, ADC.

 About $1 in bulk.

https://en.wikipedia.org/wiki/IEEE_802.11
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/General-purpose_input/output
https://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus
https://en.wikipedia.org/wiki/I%C2%B2C
https://en.wikipedia.org/wiki/Universal_asynchronous_receiver/transmitter
https://en.wikipedia.org/wiki/Analog-to-digital_converter
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NodeMCU Board
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NodeMCU Board

 It looks that NodeMCU at $3 will take 
over Arduino Uno, with its WIFI 
capability, 32-bit processor, and large 
memories.

 In this workshop, we will explore 
ways to make use of the wonderful kit 
for IoT applications.



The Challenge

 Turn LED on NodeMCU board 
on and off, REMOTELY.

 You can use any tool and 
language. 

 Supplied tools are MicroPython, 
Lua, and Arduino.

 If succeed, you get a NodeMCU!



Suggested Steps

 Flash language/tool to flash 
memory in ESP8266.

 Control LED through USB-Serial 
Monitor.

 Control LED through WiFi.



Tools You May Need

1.  TeraTerm Terminal Emulator

2.  ESP8266Flasher

3.  Arduino IDE

4.  Hercules UDP Sender



1. TeraTerm Terminal 



1. TeraTerm Terminal 



1. TeraTerm Terminal 



1. TeraTerm Terminal 



2. ESP8266Flasher 

 Not required if you use Arduino 
IDE.

 Select MicroPython binary 
image or Lua binary image.

 Write to flash memory of 
ESP8266.



3. ESP8266Flasher 



3. ESP8266Flasher 



3. ESP8266Flasher 



3. ESP8266Flasher 



4. Hercules Setup Utiltiy



4. Hercules UDP Sender 



Experiments

1.  espForth

2.  Arduino UDP Server

3.  MicroPython and WebREPL

4.  MicroPython UDP Server

5.  Lua UDP Server



1. espForth

1.  Open Arduino IDE

2.  Compile espForth_41.ino

3.  Open Serial Monitor

4.  Open Hercules UDP Sender

5.  Send UDP Packets to Control 
LED remotely



1. Arduino IDE



1. espForth



1. espForth



1. Serial Monitor



1. espForth



1. UDP Packet Sender



2. Arduino IDE UDP Server

 Open Arduino IDE.

 Open UDPserver.ino project.

 Compile and upload UDPserver.

 Open Serial Monitor to see IP.

 Open Hercules to send UDP 
packets.



2. Arduino UDP Server



2. Arduino UDP Server



2. IP on Serial Monitor



2. Hercules UDP Sender



2. Serial Monitor Logging



3. MicroPython/WebREPL

 Flash MicroPython

 Open TeraTerm Terminal

 Control LED with REPL

 import webrepl_setup

 Control LED with WebREPL



3. MicroPython REPL



3. Install WebREPL



3. Run WebREPL



4. MicroPython UDP Server

 Flash MicroPython

 Open TeraTerm Terminal

 Load WriteFile.py on NodeMCU

 Open Hercules UDP Sender

 Send UDP packets to control 
LED



4. MicroPython REPL



4. Load WriteFile.py



4. Send UDP Packets



4. UDP Packet Log



5. Lua UDP Server

 Flash Lua on NodeMCU.

 Open ESPlorer.

 Open UDPserver.lua on Editor.

 Press Save to ESP button to 
compile server.

 Open Hercules to send UDP 
packets to NodeMCU.



5. Open UDPserver



5. Compile UDPserver



5. Send UDP Packets



5. UDP Packet Log



Final Thoughts

 NodeMCU is the most powerful 
WiFi kit everybody can afford.

 If you can turn a LED on and off 
over WiFi, you can do anything 
in IoT world!

 Have fun!!!



Any Questions?



Thank You.


