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Arduino Uno Wi-Fi ATMega328P + ESP8266

Introduction:
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The Arduino Uno Wi-Fi ATMega328P + ESP8266 (32Mb memory) USB-TTL is a
feature-rich development board that seamlessly integrates the renowned Arduino Uno platform
with enhanced Wi-Fi capabilities provided by the ESP8266 module. Equipped with the familiar
ATmega328P microcontroller, it maintains compatibility with a vast array of existing Arduino
sketches and libraries. The inclusion of the ESP8266 module, boasting 32 megabytes of memory,
elevates the board's capabilities, enabling robust wireless communication and internet

connectivity.

The USB-TTL interface ensures easy programming and communication with a computer.
This board is well-suited for a variety of applications, including Internet of Things (10T) projects,
home automation, and data-intensive tasks, thanks to the expanded memory. Developers can
leverage the synergy of Arduino's user-friendly environment and the ESP8266's powerful features
to create sophisticated projects that demand both microcontroller versatility and advanced wireless

connectivity.
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Features:

e Microcontroller: ATMega328P as the primary microcontroller for general-purpose tasks.
e Clock speed: ATMega328P running at 16 MHz (standard Arduino Uno clock speed).

e Wi-Fi connectivity: Integrated ESP8266 module for Wi-Fi connectivity (802.11 b/g/n).
e Memory: 32MB (32 megabits) flash memory for the ESP8266 module.

Specifications:

e Microcontrollers : 1x ATMEGA328P and 1x ESP-8266EX

e Analog input pins : 6 for ATMEGA328P (5V compliant) + 1 for ESP8266 (3.3V
compliant)

e Clock speed : 16MHz for ATMEGA328P and 80MHz/160MHz for ESP8266

e ESP8266 Flash: 8Mb

Objectives:

The Arduino Uno Wi-Fi with an integrated ATMega328P microcontroller and ESP8266
module, boasting 32MB of memory and USB — TTL connectivity, seeks to address the growing
demand for a unified platform capable of seamlessly integrating microcontroller and Wi-Fi
functionalities. The primary objectives encompass simplifying the prototyping process for a
diverse range of projects, particularly those in the realm of Internet of Things (1oT) development.
Overall, the Arduino Uno Wi-Fi with ATMega328P and ESP8266 aspires to be a versatile and
user-friendly solution that enables innovative projects in the intersection of microcontroller

programming and wireless communication

Components needed:

e Arduino Uno Wi-Fi ATMega328P + ESP8266
e Micro USB cable
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DIP Switch & Port Configuration

Operation Mode

Operation Mode table

Uploading Program Code to Arduino UNO:

Step 1:

e Turn ON DIP Switch 3 & 4 (Refer Operation Mode table).

e Power the Arduino Uno through USB or an external power supply.

Step 2:

e Do a software setup in your Arduino IDE software
e Open Arduino IDE select Board & “COMxx” (xx depend on your PC)

e Next for setting Arduino Uno, choose File > Examples > Basics > Blink as picture below:

@2 Blink | Arduino 1.8.19
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For the next setting, choose Tools > Board: ...> Arduino AVR Boards > Arduino UNO

(T00ls Nelp
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+|
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
WiFi101 / WiFiMINA Firrmware Updater
> Boards Manager...
Builtin Led: "2" 2 Arduino ARM (32-bits) Boards >
Upload Speed: "115200" k| > Arduino Yin
CPU Frequency: "80 MHz" 2 Arduino_STM32-drivers b Arduino Uno
Crystal Frequency: "26 MHz" 3 Arduino_STM32-tools b Arduino Duemilanove or Diecimila
Flash Size: "1MB (FS:64KB OTA:~470KE])" 2 ESP32 Arduino 3 Arduino Mano
Flash Mode: "DOUT (compatible)” 2 ESP32 Arduine (Arduing) 3 Arduino Mega or Mega 2360
Flash Frequency: "40MHz" 2 ESP3266 Boards (3.0.2) b Arduino Mega ADK
Reset Method: "dtr (aka nodemcu)” 2 STM32F1 Boards (Arduino_STM32) > Arduino Leonardo
Debug port: "Disabled” 2 STM32F1 Boards (Arduino_STM32) 3 Arduino Leonarde ETH
Debug Level: "MNone” 2 STM32F4 Boards (Arduino_STM32) 3 Arduino Micro
Step 4:

Then click upload to start compiling and uploading program to the board.

Circuit Connection Reference
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Uploading Program Code to ESP8266:

Step 1:

e Turn ON DIP Switch 5, 6 & 7 (Refer Operation Mode table).
e Next for setting Arduino Uno, choose File > Examples > ESP8266 WiFi > WiFiScan as

picture below:

[File Ydit Sketch Tools Help
Mew Ctrl+M
Open... Ctrl+O
Open Recent >
Sketchbook ¥
; .
Close Ctrl+W 11.ArduinolSP >
Save Ctrl+5 Examples fo hoard
Save As... Ctrl+Shift+5 Adafruit Circuit Playground
] Bear55L_CertStore
Page Setup  Ctrl+Shift+P B.rldge Bear55L_MaxFragmentLength
Print Cirl+P Firmata BearSSL_Server
LiquidCrystal
Preferences  Cirl+Comma BearS5L_ServerClientCert
Stepper BearS5L_Sessions
Quit Cirl+Q Temboo BearS5L_Validation
RETIRED
HTTPSRequest
Examples for Generic ESP2 IPvE
ArduinoQTA MNTPClient
DNSServer PagerServer
EEPROM RangeExtender-NAPT
ESP3266 StaticLease
ESP8266AVRISP Udp
ESP8266HTTP Client WiFiAccessPoint
ESP8266httplpdate WiFiClient
ESP8266HTTPUpdateServer WiFiClientBasic
ESP8266LLMNR WiFiEcho
ESPB266mDMS WiFiEvents
ESP8266NetBIOS WiFiManualWebServer
ESP32665dFat WiFiMulti
ESP8266SSDP
ESP8266WebServer WiFiShutdown
5 WiFiTelnetToSerial
conon TN I

e Lastly, open the Serial Monitor to check the result as shown below
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Attachments:
& coms
10:47:36.997 —> 3510<515%<OIATL Y | VD0 et 20t Sgntdogt i 0c02 Y Lel [ 1pt " 000 D10 OMNIc 0ot <00
10:47:37.135% -> ESPE246E WiFi scan example
10:47:237.233 -> Starting WiFi scan...
10:47:3%9.3597 ->» 11 networks found:
10:47:39,397 -> 00: [CH 04] [18:34:AF:04:20:BB] -63dBm * V Synacorp-2.4G
10:47:39,.397 > 0l: [CH 04] [FO:FE:&B:D3:04:C0] -65%dBm V GP-1324D
10:47:39,445 > 02: [CH 04] [12:34:AF:03:F4:F7] -35dBm * V Synacorp-2.4G
10:47:39,445 > 03: [CH 06] [3RA:1C:23:08:R9:65] -232dBm * V 4G CPE RAI&S
10:47:39,445 > 04: [CH 0&] [04:BR:D6:5F:CR:C7] -822dBm * V Perundinglnb 2.4GRunifi
10:47:39,445 - 05S: [CH 01] [D2:0D:17:87:FC:D3] -23dBm * V Katalis@unifi
10:47:39,445 - 0§: [CH 14] [9E:R3:AS9:89:DB:DD] -7%dBm * H
10:47:39,445 > 07: [CH 14] [08:3R:2F:14:38:1C] -75dBm * V NVEO023a2fl4381c
10:47:39,445 > 08: [CH 14] [08:3R:2F:11:7C:39] -T7edBm * V NVEO033a2f117c39
10:47:39,445 > 0%: [CH 14] [9E:A3:A%9:90:6F:09] -67dBm * H
10:47:39,445 > 10: [CH 14] [9E:R3:A9:90:6F:0€] -23dBm * H
10:47:44.453 ->» Starting WiFi scan...

Mo line ending - | | 115200 baud - Clear output

Discussion:

e This board combines the power of Arduino Uno's ATMega328P microcontroller with the
Wi-Fi capabilities of the ESP8266 module.
e With the ESP8266 boasting 32Mb of memory, the board provides ample space for storing

programs, data, and supporting larger and more complex projects.
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