7K perplexity

Weekly Plan for Week 11: Communications Week (Electronics Production)

This week focuses on designing, building, and connecting wired or wireless nodes with network
or bus addresses, incorporating input and output devices. The goal is to master electronics
production techniques and apply them to your final project—a productivity timer with internet-
based live updates and task alerts.

1. Weekly Focus Areas

Core Concepts to Prioritize

PCB Design and Fabrication:
o Learn to design custom PCBs for microcontroller-based systems.

o Understand milling techniques using CNC machines like the MonoFab SRM-20 or
Roland machines.

Networking and Communication:
o Learn protocols like 12C, UART, or SPI for wired communication.

o Explore wireless communication options like Bluetooth or Wi-Fi.

Microcontroller Programming:

o Focus on programming microcontrollers to send/receive messages between nodes.

Testing and Debugging:

o Practice testing circuits for functionality and troubleshooting errors.

Application to Final Project

e Design a custom PCB for your productivity timer that integrates:
o A microcontroller (e.g., ATtiny, ESP32).
o Wireless communication (e.g., Wi-Fi for live updates).
o Input/output devices (e.g., buttons, LEDs, buzzer).

¢ Implement a communication protocol to sync tasks and time alerts with an external server.



2. Structured Daily Plan

Day Time

10:00 AM-

Thursday 100 PM

2:00 PM-
6:00 PM

10:00 AM-

Friday 1:00 PM

2:00 PM-
6:00 PM

10:00 AM-

Monday 1:00 PM

2:00 PM-
6:00 PM

10:00 AM-

Tuesday 100 PM

2:00 PM-
5:30 PM

5:30 PM-
7:00 PM

10:00 AM-

Wednesday
1:00 PM

2:00 PM-
6:30 PM

6:30 PM-
9:30 PM

3. Tools and Resources

Tools

Key Tasks

Learn PCB design basics using
KiCAD or Eagle.

Practice PCB milling on the
CNC machine.

Explore networking protocols
(12C, UART).

Program microcontrollers for
communication.

Design a custom PCB for your
final project.

Mill and assemble your custom
PCB.

Test and debug your custom
PCB.

Finalize documentation for
local review.

Local review meeting

Implement feedback from local
review.

Complete remaining
tasks/documentation.

Attend weekly class session

e KiCAD/Eagle for PCB design.
e MonoFab SRM-20 or Roland Milling Machine for PCB milling.

e Fab Modules/Fab Mods for machine setup.

¢ Soldering station for assembling components.

Learning Objectives

Understand PCB layout
principles.

Gain hands-on experience
with PCB milling.

Learn how devices
communicate via
protocols.

Test message exchange
between devices.

Apply learned skills to
your project design.

Build functional hardware
for your project.

Ensure functionality of the
designed board.

Prepare for Tuesday'’s
review session.

Receive feedback on
progress.

Improve based on
instructor suggestions.

Ensure all work is ready
for submission.

Learn next week’s topic
and clarify doubts.

Breaks &
Reviews

Break: 1:00-
2:00 PM

Break: 1:00—
2:00 PM

Break: 1:00-
2:00 PM

Break: 1:00—
2:00 PM

Break: 1:00-
2:00 PM



Resources

e Fab Academy Electronics Production Guide.

e Tutorials on KiCAD or Eagle.

¢ Neil Gershenfeld's PCB Milling_Workflow.

4. Reference Videos

Priority Videos

1. PCB Milling Basics:

o Covers setting up CNC machines and milling PCBs.

o Helps in understanding trace cutting and board outlines.
2. Microcontroller Programming for Networking:

o Explains how to program microcontrollers like ESP32 or ATtiny for communication.
3. Debugging PCBs:

o Guides on testing circuits and fixing common errors.

Each video provides practical insights into electronics production, essential for this week'’s tasks.

5. Weekly Assignment Guidance

Suggested Microcontroller Board Design

e Use an ESP32 or ATtiny microcontroller as it supports both wired (UART/I2C) and wireless
(Wi-Fi/Bluetooth) communication.

Step-by-Step Instructions

1. Design the circuit in KiCAD/E

Suggested Project for Communication Week

For the communication week, you can create a master-slave node system that utilizes wired or
wireless communication protocols. This project aligns with your final project goals and helps you
master networking and communication skills. Below is a detailed plan:


https://fabacademy.org/2025/schedule.html
https://kicad.org/
https://www.autodesk.com/products/eagle/overview
http://academy.cba.mit.edu/classes/networking_communications/index.html

Project Idea: Master-Slave Node System

Concept: Design and build a system where:
¢ A master node sends task-related messages (e.g., time updates or task alerts) to slave
nodes.

¢ Slave nodes perform specific actions based on the received messages, such as toggling
LEDs, activating buzzers, or displaying messages on an OLED screen.

Hardware Setup:

e Master Node:
o Microcontroller: ESP32 or ATtiny85.
o Input device: Button or sensor to trigger communication.
o Communication protocol: 12C, UART, or Bluetooth.
e Slave Nodes:
o Microcontroller: ESP32 or ATtiny85.

o Output devices: LEDs, buzzer, OLED screen.

Resources for Building the Project

Tutorials and Guides

1. Networking Protocols:

o Learn 12C and UART communication protocolsl (2]

o Explore wireless communication using Bluetooth or Wi-Fi with ESP32 3],
2. PCB Design and Production:

o Use KIiCAD for designing PCBs[4l.

o Follow PCB milling workflows using CNC machines like Roland MDX-20131 [4],
3. Programming Microcontrollers:

o Code examples for master-slave communication (e.g., sending data via 12C) are
available in Fab Academy documentationll.

Tools

e Software:

o KiCAD for PCB designl2l.

o Mods for generating G-code from PNG files for miIIingEl.
e Hardware:

o CNC milling machine (e.g., Roland MDX-20) .

o Soldering station for assembling components.



Reference Videos

1. PCB Milling Basics: Helps set up the CNC machine and mill PCBs efficiently.

2. Microcontroller Networking Tutorials: Explains coding and debugging processes for ESP32
boards.

Step-by-Step Instructions

Master Node

1. Design a PCB with an ESP32 microcontroller.
2. Connect a button or sensor to trigger communication.

3. Program the ESP32 to send messages (e.g., task updates) to slave nodes using 12C or
Bluetooth.

Slave Nodes

1. Design PCBs with microcontrollers (ESP32 or ATtiny85).
2. Connect LEDs, buzzer, or OLED screens as output devices.

3. Program the slave nodes to respond to messages from the master node (e.g., turn on LEDs
when a task alert is received).

Testing

1. Establish communication between nodes using selected protocols.

2. Debug any issues with connectivity or message handling.

Final Project Alignment

This project directly contributes to your final productivity timer by:

¢ Implementing networking protocols for live updates and alerts.
¢ Integrating input/output devices like LEDs and buzzers for task notifications.
e Designing custom PCBs that can be adapted for your timer's hardware setup.

By completing this project, you'll gain essential skills in electronics production, networking
protocols, and hardware integration—key components of your final project.



Integrating iPhone Focus Mode with ESP32 for Communication Week

Yes, it is possible to integrate your iPhone and ESP32 to automate Focus Mode activation as
part of Communication Week. This project aligns with the weekly goals of learning networking
and communication protocols, as it involves BLE (Bluetooth Low Energy) communication and
automation workflows. Below is a detailed plan, resources, and guidance for implementation.

Project Idea: ESP32-Controlled Focus Mode Automation

Concept: Use an ESP32 to send a Bluetooth signal to your iPhone. When the signal is received,
an iOS Shortcut triggers Focus Mode (e.g., Pomodoro Focus). This setup can be integrated into
your productivity timer project.

Steps to Build the Integration

1. ESP32 Setup

e Hardware:
o ESP32 board.
o Power supply (USB or battery).
e Software:
o PlatformlO or Arduino IDE for programming the ESP32.
o BLE libraries (e.g., ArduinoBLE or ESP-IDF Bluetooth framework).
Steps:

1. Program the ESP32 to act as a BLE peripheral device that broadcasts a signal.
o Use the BLEServer class in Arduino IDE or ESP-IDF.
o Set up a custom UUID for your BLE service.

2. Configure the ESP32 to send specific data (e.g., "Activate Focus Mode") when triggered by
an input device like a button or sensor.

2. iPhone Integration

e Using Shortcuts App:

o Create an automation that triggers Focus Mode when the iPhone connects to the ESP32
via Bluetooth.

o Example: Use "When [Bluetooth Device] Connects" as the trigger in Shortcuts.
¢ Focus Mode Setup:

o Customize the Focus Mode settings in iOS to silence notifications and optimize
productivity during Pomodoro sessions.



3. Testing

e Pair the iPhone with the ESP32 manually.

e Test whether connecting to the ESP32 triggers the Shortcut and activates Focus Mode.

Resources

Tutorials

1. ESP-IDF BLE Peripheral Guide — Learn how to set up BLE services on ESP32.

2. Swift-ESP32 BLE Remote Control Demo - Demonstrates BLE communication between an
iPhone and ESP32.

3. Automating_Focus Modes on iOS - Explains how to use Shortcuts for automating Focus
Modes.

Videos

1. Smart Home Control with ESP32 & Bluetooth — Covers setting up and coding Bluetooth
communication on ESP32.

2. Automate Your iPhone with Shortcuts and Focus Modes — Provides step-by-step instructions
for creating shortcuts that activate Focus Modes.

Challenges and Solutions

1. Changing UUIDs for Privacy:

o iPhones periodically change their UUIDs for privacy reasons, making direct detection
challenging 1.

o Solution: Use pairing or filter by MAC address if feasible.
2. Continuous Scanning:

o The ESP32 must continuously scan for nearby devices!Z.

o Solution: Optimize power consumption by using low-energy modes.
3. Triggering Focus Modes:

o Apple does not provide APIs for direct control of Focus Modes!8l,

o Solution: Use Shortcuts as a workaround.

Alignment with Weekly Goals

This project aligns perfectly with Communication Week objectives:

¢ Networking Protocols: Learn BLE communication between devices.


https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/bluetooth/ble.html
https://github.com/ArtsemiR/Swift-ESP32-BLE-Remote-Control-Demo
https://sixcolors.com/post/2024/01/how-i-automate-focus-modes-to-keep-distractions-to-a-minimum/
https://www.youtube.com/watch?v=KyCo__i1_No
https://www.youtube.com/watch?v=q9DjH_EzD6U

e Hardware Integration: Build an ESP32-based system that interacts with external devices
(iPhone).

¢ Practical Application: Apply these skills to your final project by integrating task alerts and
productivity features.

By completing this integration, you will gain hands-on experience with BLE communication,
automation workflows, and hardware-software interaction—essential skills for your productivity
timer project.

Steps to Configure ESP32 to Detect an iPhone

To configure the ESP32 to detect an iPhone using Bluetooth Low Energy (BLE), follow these
steps. This method uses BLE because iPhones do not support Bluetooth Classic for devices like
the ESP32.

1. Set Up the ESP32 as a BLE Scanner

The ESP32 will act as a BLE scanner to detect nearby BLE devices, including your iPhone. Here's
how to do it:

Hardware Requirements

e ESP32 development board.

e USB cable for programming and power.

Software Requirements

e Arduino IDE or ESP-IDF.
e BLE libraries (e.g., ArduinoBLE for Arduino IDE or the built-in BLE API in ESP-IDF).

Steps
1. Install Required Libraries in Arduino IDE:
o Install the "ESP32" board package via Tools > Board > Boards Manager.
o Include the BLEDevice library in your code.

2. Write the BLE Scanner Code:
Use the following example code to scan for nearby BLE devices:

jfinclude <BLEDevice.h>
jfinclude <BLEScan.h>
f##include <BLEUtils.h>

int scanTime = 5; // Duration of scanning in seconds



void setup() {
Serial.begin(115200);
Serial.println("Starting BLE Scanner...");

// Initialize BLE
BLEDevice: :init("");

3

void loop() {1
// Create a BLE scanner
BLEScanx pBLEScan = BLEDevice::getScan();
pBLEScan->setActiveScan(true); // Active scan for more data
BLEScanResults scanResults = pBLEScan->start(scanTime);

// Print detected devices

Serial.println("Devices found:");

for (int i = 0; i < scanResults.getCount(); i++) {
BLEAdvertisedDevice device = scanResults.getDevice(i);
Serial.print("Device Name: ");
Serial.println(device.getName().c_str());
Serial.print("MAC Address: ");
Serial.println(device.getAddress().toString().c_stx());
Serial.print("Service UUID: ");
Serial.println(device.getServiceUUID().toString().c_str());
Serial.println("----------------------- ")

3

delay(10000); // Wait before next scan
%

3. Upload the Code:
o Connect your ESP32 to your computer.
o Select the correct port and board in the Arduino IDE.
o Upload the code.
4. Test the Scanner:
o Open the Serial Monitor (Ctrl+Shift+M) and set the baud rate to 115200.

o Run the scanner and look for your iPhone's BLE advertisements (e.g., MAC address,
device name, or UUID).

2. Configure Your iPhone

iPhones broadcast BLE signals, but their MAC addresses change periodically for privacy
reasons. To make detection easier:
e SetaCustom Device Name:

o Go to Settings > General > About > Name on your iPhone and set a unique name (e.g.,
"MyiPhone").

e Enable Discoverable Mode:



o Turn on Bluetooth in Settings > Bluetooth.

If you want more control, consider using an app like nRF Connect to manually broadcast specific
UUIDs or advertise as an iBeacon.

3. Filter Devices by Name or UUID

To specifically detect your iPhone, modify the code to filter devices by their name or UUID:

if (device.getName() == "MyiPhone") %
Serial.println("iPhone detected!");
%

Alternatively, if you're using an app like nRF Connect to broadcast a custom UUID, filter by that
UUID:

if (device.haveServiceUUID() && device.getServiceUUID().toString() == "your-custom-uuid"]
Serial.println("iPhone detected via UUID!");
3

4. Optional: Use iBeacon for Reliable Detection

If you want more reliable detection, configure your iPhone as an iBeacon:

1. Use apps like Beacon Simulator to broadcast an iBeacon signal.

2. Modify your ESP32 code to detect iBeacons using examples like this guide.

Reference Documents and Videos

1. ESP32 BLE Scanner Tutorial — Step-by-step guide to setting up a BLE scanner.

2. iBeacon Detection with ESP32 - Learn how to detect iBeacons using ESP-IDF.

3. nRF Connect App Guide — Use this app for testing and broadcasting BLE signals.

Does This Align with Communication Week Goals?

Yes, this project aligns perfectly with Communication Week objectives:
1. Networking Protocols: You'll learn how Bluetooth Low Energy (BLE) works and how to
implement it on both hardware (ESP32) and software (iPhone).

2. Hardware Integration: The project involves integrating two devices (ESP32 and iPhone) via
a communication protocol.

3. Practical Application: This skill directly supports your final project by enabling
communication between your productivity timer and external devices like smartphones.


https://apps.apple.com/us/app/nrf-connect/id1054362403
https://apps.apple.com/us/app/beacon-simulator/id1459786707
https://randomnerdtutorials.com/esp32-ibeacon-arduino/
https://randomnerdtutorials.com/esp32-bluetooth-low-energy-ble-arduino-ide/
https://www.espressif.com/sites/default/files/documentation/esp-idf-programming-guide-en.pdf
https://www.nordicsemi.com/Products/Development-tools/nRF-Connect-for-mobile

By completing this integration, you'll gain valuable experience with BLE communication, which is
critical for loT applications and your final project goals!

how does espnow works

ESP-NOW is a wireless communication protocol developed by Espressif for ESP8266 and ESP32
devices that enables direct device-to-device communication without requiring a Wi-Fi router or
access point. It operates as a peer-to-peer (P2P) protocol at the data-link layer of the OSI
model.

How ESP-NOW Works

Communication Protocol

ESP-NOW functions as a peer-to-peer protocol where devices communicate directly using their
unique MAC addresses for identification!2l. It reduces the five layers of the OSI model to just
one, eliminating the need for packet headers or unpackers on each layer, which results in
quicker response times and reduced delays caused by packet loss in congested networks{12l,

Key Features

e Lightweight Design: Minimizes communication overhead for efficient operation on resource-
constrained devices!2l

e Maximum Payload: Limited to 250 bytes per message 1l 1121

e Communication Modes: Supports both one-way and two-way communication between
devices!ol [M

¢ Persistent Connection: If a device loses power or resets, it automatically reconnects to its
peer when restarted [121

e Security Options: Supports encrypted and unencrypted communication 1131 121

Implementation Process

1. Initialization: Both devices must initialize ESP-NOW
2. Pairing: Devices need to be paired before communication using MAC addresses

3. Data Exchange: After pairing, devices can send and receive data directly

Communication Types

¢ One-way Communication: One device sends data to another without expecting a
response, ideal for sensor readings or control commands &l 1

e Two-way Communication: Both devices can exchange data bidirectionally, suitable for
interactive applicationsIﬁl



ESP-NOW is particularly useful for smart home applications, remote controlling, and sensor
networks where quick response times and low power consumption are essentiall12l.

is it possible to connect 3 esp boards using
espnow

Yes, it's possible to connect 3 ESP boards using ESP-NOW. ESP-NOW supports many-to-many

communication configurations, allowing multiple ESP devices to communicate with each other 141
5]

You can set up different communication patterns:

e One-to-many: One ESP board sends data to multiple ESP boards 13l
e Many-to-one: Multiple ESP boards send data to a single ESP board [4]
e Two-way communication: Boards can both send and receive data from each other[16l

In a one-to-many setup, a single ESP32 acts as a sender while multiple ESP32 or ESP8266
boards act as receivers. The sender can receive acknowledgment messages indicating
successful delivery to each board 15l

For many-to-one configurations, one ESP32 board acts as a receiver/slave while multiple ESP32
boards function as senders/masters. This configuration is ideal for collecting data from several
sensor nodes into one ESP32 board 141,

When implementing ESP-NOW with multiple boards, you need to know the MAC address of each

board you want to communicate with. The protocol supports sending packets up to 250 bytes in
size[171 116

Researchers have tested ESP-NOW with 5 sender boards successfully, and it should support
even more devices in a single network [141,

ESP-NOW Communication Examples

Here are practical examples you can replicate to set up ESP-NOW communication between
multiple ESP32 boards:

One-to-Many Communication

This example allows one ESP32 to send data to multiple ESP32 boards:



Sender Code (Upload to one ESP32)

f#finclude <esp_now.h>
#finclude <WiFi.h>

// REPLACE WITH RECEIVER MAC ADDRESSES

uint8_t broadcastAddressi[] $OXFF, OxFF, OxFF, OxFF, OxFF, OxFF%;
uint8_t broadcastAddress2[] $OXFF, OxFF, OxFF, OxFF, OxFF, OxFF%;
uint8_t broadcastAddress3[] = {0xFF, OxFF, OxFF, OxFF, OxFF, OxFF%;

// Data structure
typedef struct struct_message $
int id;
float temp;
float hum;
int readinglId;
} struct_message;

struct_message myData;

// Callback function
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
5

void setup() {
Serial.begin(115200);
WiFi.mode (WIFI_STA);

// Init ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

3

// Register callback
esp_now_register_send_cb(OnDataSent);

// Register peers
esp_now_peer_info_t peerInfo;
peerInfo.channel 0;
peerInfo.encrypt = false;

// Add peer 1
memcpy (peerInfo.peer_addr, broadcastAddressl, 6);
esp_now_add_peer (&peerInfo);

// Add peer 2
memcpy (peerInfo.peer_addr, broadcastAddress2, 6);
esp_now_add_peer (&peerInfo);

// Add peer 3
memcpy (peerInfo.peer_addr, broadcastAddress3, 6);
esp_now_add_peer (&peerInfo);



void loop() {1
// Set values to send
myData.id = 1;
myData.temp = 22.5;
myData.hum = 70.2;
myData.readingId = random(@, 100);

// Send message to all devices
esp_err_t result = esp_now_send(0, (uint8_t x) &myData, sizeof(myData));

if (result == ESP_OK) f{
Serial.println("Sent with success");

t else §
Serial.println("Exror sending the data");

hy

delay(2000);

Receiver Code (Upload to multiple ESP32s)

f#finclude <esp_now.h>
#finclude <WiFi.h>

// Data structure - must match the sender
typedef struct struct_message $

int id;

float temp;

float hum;

int readingId;
t struct_message;

struct_message myData;

// Callback function executed when data is received
void OnDataRecv(const uint8_t % mac, const uint8_t *incomingData, int len) {
memcpy (&myData, incomingData, sizeof(myData));
Serial.print("Bytes received: ");
Serial.println(len);
Serial.print("ID: ");
Serial.println(myData.id);
Serial.print("Temperature: ");
Serial.println(myData.temp);
Serial.print("Humidity: ");
Serial.println(myData.hum);
Serial.print("Reading ID: ");
Serial.println(myData.readingId);
Serial.println();

void setup() {
Serial.begin(115200);
WiFi.mode (WIFI_STA);



// Init ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

void loop() %
// Nothing to do here
¥

Many-to-Many Communication

For many-to-many communication where all ESP32 boards can communicate with each other,
you can use this simpler approach:

#finclude <esp_now.h>
#finclude <WiFi.h>

// Data structure

typedef struct struct_message $
int id;
int buttonState;

} struct_message;

struct_message myData;

// Button and relay pins
const int buttonPinl = 4;
const int buttonPin2 = 5;
const int relayPinl = 18;
const int relayPin2 = 19;

// Callback when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Success" : "Failed");
¥

// Callback when data is received
void OnDataRecv(const uint8_t *mac, const uint8_t *incomingData, int len) {
memcpy (&myData, incomingData, sizeof(myData));

if (myData.id == 1) %
digitalWrite(relayPinl, myData.buttonState);
%
else if (myData.id == 2) %
digitalWrite(relayPin2, myData.buttonState);
&
¥



void setup() §
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Init ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

ky

// Register callbacks
esp_now_register_send_cb(OnDataSent);
esp_now_register_recv_cb(OnDataRecv);

// Register peer (broadcast address)

esp_now_peer_info_t peerInfo;

memset (&peerInfo, 0, sizeof(peerInfo));

for (int 1 = 0; i < 6; i++) §
peerInfo.peer_addr[i] = (uint8_t)0Oxff;

}

peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer");
return;

hy

// Setup pins

pinMode (buttonPin1, INPUT_PULLUP);
pinMode (buttonPin2, INPUT_PULLUP);
pinMode (relayPin1, OUTPUT);
pinMode (relayPin2, OUTPUT);

void loop() %
// Read button states
int buttonlState = digitalRead(buttonPinl);
int button2State = digitalRead(buttonPin2);

// Send buttonl state

myData.id = 1;

myData.buttonState = buttonlState == LOW ? HIGH : LOW;
esp_now_send(0, (uint8_t %) &myData, sizeof(myData));
delay(50);

// Send button2 state

myData.id = 2;

myData.buttonState = button2State == LOW ? HIGH : LOW;
esp_now_send(0, (uint8_t %) &myData, sizeof(myData));

delay(100);



Two-Way Communication with Sensor Data

This example shows how two ESP32 boards can exchange sensor readings:

Code for Both ESP32 Boards (modify MAC addresses)

#include <esp_now.h>
#include <WiFi.h>

// REPLACE WITH THE MAC Address of your receiver
uint8_t broadcastAddress[] = {0xFF, OxFF, OxFF, OxFF, OxFF, OxFF%;

// Define variables to store BME280 readings to be sent
float temperature;

float humidity;

float pressure;

// Define variables to store incoming readings
float incomingTemp;
float incomingHum;
float incomingPres;

// Variable to store if sending data was successful
String success;

// Structure to send data
typedef struct struct_message 3
float temp;
float hum;
float pres;
} struct_message;

// Create a structured object
struct_message myData;
struct_message incomingReadings;

// Callback when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
if (status == ESP_NOW_SEND_SUCCESS) {
Serial.println("Delivery success");

success = "Delivery Success :)";
%
else %
Serial.println("Delivery fail");
success = "Delivery Fail :(";
%

// Callback when data is received

void OnDataRecv(const uint8_t * mac, const uint8_t *incomingData, int len) {
memcpy (&incomingReadings, incomingData, sizeof(incomingReadings));
Serial.print("Bytes received: ");
Serial.println(len);
incomingTemp = incomingReadings.temp;



ky

incomingHum = incomingReadings.hum;
incomingPres = incomingReadings.pres;

void setup() {

// Init Serial Monitor
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Init ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Exror initializing ESP-NOW");
return;

hy

// Register send callback
esp_now_register_send_cb(OnDataSent);

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, broadcastAddress, 6);
peerInfo.channel 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK){
Serial.println("Failed to add peer");
return;

¥

// Register for a callback function that will be called when data is received
esp_now_register_recv_cb(OnDataRecv);

void loop() {1

// Set values to send

myData.temp = random(20, 30); // Replace with actual sensor reading
myData.hum = random(40, 80); // Replace with actual sensor reading
myData.pres = random(990, 1020); // Replace with actual sensor reading

// Send message via ESP-NOW
esp_err_t result = esp_now_send(broadcastAddress, (uint8_t %) &myData, sizeof(myData));

if (result == ESP_OK) {
Serial.println("Sent with success");

I

else §
Serial.println("Exror sending the data");

hy

// Display received data
Serial.println("INCOMING READINGS");
Serial.print("Temperature: ");
Serial.print(incomingTemp);



Serial.println(" °C");
Serial.print("Humidity: ");
Serial.print(incomingHum) ;
Serial.println(" %");
Serial.print("Pressure: ");
Serial.print(incomingPzres);
Serial.println(" hPa");

delay(5000);

To implement these examples, you'll need to:
1. Get the MAC addresses of each ESP32 board (use a simple sketch to print the MAC
address)
2. Replace the placeholder MAC addresses in the code with your actual board MAC addresses
3. Upload the appropriate code to each board
4. Open the Serial Monitor to see the communication in action

These examples provide a solid foundation for implementing ESP-NOW in your projects.

what does this mean.

The image shows a peripheral module address map table for a microcontroller. This table
documents the memory-mapped registers used to control various hardware peripherals on the
chip. Each row lists a peripheral module with its base address (in hexadecimal), name, and
description.

The table includes essential microcontroller components such as:

e GPIO (General Purpose 1/0) registers at address 0x001C
e CPU control registers at 0x0030

e Various controllers (Reset, Sleep, Clock)

e Timers (Watchdog, Real Time Counter)

 Analog interfaces (ADC, DAC)

This information is crucial for embedded programming as it shows exactly where in memory
each hardware peripheral can be accessed. When writing firmware, developers use these
addresses to configure and interact with the hardware components of the microcontroller.

P



how is the address used Ox001c

The address 0x001C is used for General Purpose Registers (GPR) in AVR microcontrollers. These
registers reside in the address range 0x001C - 0x001F and are directly bit-accessible using
specific instructions like SBI, CBI, SBIS, and seiclel,

In the peripheral module address map shown in the image, 0x001C is listed as the base address
for GPIO (General Purpose 1/0) registers®l. These registers allow the microcontroller to interact
with external components through digital input and output pins.

The GPRs at this address can be used for storing any information, particularly helpful for global
variables and interrupt flags. There is no predefined meaning for the bits in these registers - their
interpretation is determined by the software you writel181,

does esp32 have internal pullup wroom 32 e

Yes, the ESP32-WROOM-32E does have internal pull-up and pull-down resistors. The internal
pull-up/pull-down resistors have a typical resistance value of 45 kQi20l (21

Most GPIO pins on the ESP32-WROOM-32E support internal pull-up/pull-down functionality,
with some important exceptions:

1. GPIOs 34 to 39 are input-only pins and do not support internal pull-up or pull-down
resistors 24

2. The ESP32 has several strapping pins that have default internal pull-up or pull-down
configurations:

o GPIOO: Default pull-up

o GPIO2: Default pull-down

o MTDI (GPI012): Default pull-down
o MTDO (GPI015): Default pull-up

o GPIOS5: Default puII—upmlI@l

These internal resistors are particularly useful for connecting buttons or switches without
needing external resistors. However, for some applications requiring more precise resistance
values, external pull-up/pull-down resistors might still be recommended.

The strapping pins are especially important as they determine the boot mode and other
configurations during system reset. After reset, these pins function as normal GP1O pinsm.

P



i need to connect my esp32 and operate it as a
master using the i2c protocol . its said that you
need a pullup for the i2c pins in master . i have not
added it . my pins are 20 and 21in esp32.cani
apply internal pullup and use that as my master
along with my attiny 412 as slave

Yes, you can use the ESP32's internal pull-up resistors for 12C communication with your ATtiny
412 as a slave. The ESP32 has internal pull-up resistors that can be enabled for the I12C pins
(SDA and SCL on pins 20 and 21).

However, there are important considerations:
1. The ESP32's internal pull-ups are relatively weak (around 45 kQ or 10 kQ depending on the
specific ESP32 variant)@@l.

2. These internal pull-ups may be insufficient for reliable I2C communication, especially at
higher speeds or with longer wire runsi28l,

3. For better performance, external pull-up resistors (typically 4.7 kQ) are recommended 28],

You can enable the internal pull-ups in your code when configuring the 12C:

Wire.begin(21, 20); // SDA on GPI021, SCL on GPI020
pinMode (21, INPUT_PULLUP); // Enable internal pull-up for SDA
pinMode (20, INPUT_PULLUP); // Enable internal pull-up for SCL

For a more reliable setup, especially if you're experiencing communication issues, consider
adding external 4.7 kQ pull-up resistors from each 12C line (SDA and SCL) to VCC.

The 12C bus is open-drain, meaning devices only pull the lines low and rely on pull-up resistors to
bring them high when released (281, This is why pull-up resistors are essential for proper 12C
operation.

i want to connect a buzzer to my attiny 412 . show
the block diagram of the connection

Based on the provided information and the generated block diagram, here's the connection
between an ATtiny 412 and a buzzer:

The block diagram shows:

1. ATtiny 412 microcontroller

2. Buzzer



3. A signal line connecting the two components
Specifically:
e The ATtiny 412's PA1 pin, which supports PWM (Pulse Width Modulation), is connected to
the buzzer's positive terminal.
¢ The buzzer's negative terminal should be connected to the ground (GND).
This simple connection allows the ATtiny 412 to control the buzzer using its PWM capability,

enabling you to generate different tones or alerts by varying the PWM signal.

It's important to note that while this direct connection can work, you may need to consider the
following for optimal performance:

1. The buzzer's voltage and current requirements should match the ATtiny 412's output
capabilities.

2. For louder or more efficient operation, you might need to add a transistor as a high-side
switch between the ATtiny 412 and the buzzerl2Z.

3. Experimenting with different PWM frequencies may help you find the buzzer's resonant
frequency for the best sound output2Zl,

Remember to consult your specific buzzer's datasheet for any additional requirements or
optimal operating conditions.

***

Block Diagram: ATtiny 412 and Buzzer Connection



Signal Line
ATtiny 412 |leeececea—m———— = Buzzer
PAT (PWM “ositive Terminal

Negative Terminal to GND

is it required for a pwm out whether i could
connect directly to pin6

Based on the information provided, you can connect directly to pin PA6 of the ATtiny412 for
PWM output, but there are some considerations to be aware of.

According to the ATtiny412 datasheet, pin PA6 supports PWM functionality through the TCDO
timer peripheraI@l. The pin multiplexing table shows that PA6 can be used with TCDO as

"WOA" (Waveform Output A)128l

However, there appears to be an issue with the default implementation in the megaTinyCore
library where analogWrite() doesn't work correctly for ATtiny412 pin PA6129] This seems to be
due to configuration issues with TCDO.

If you want to use PWM on PAG, you have two options:

1. Use direct timer configuration instead of analogWrite()

2. Check if you're using the latest version of megaTinyCore, as the issue might have been fixed
in newer releases

For direct connection to the pin, you don't need additional components like resistors for basic
PWM output. You can connect your device (like a buzzer or LED) directly to PA6, with the



appropriate ground connection.

Just make sure to properly configure the pin as an output before attempting PWM:

pinMode (PIN_PA6, QUTPUT);
// Then either use analogWrite or direct timer configuration

is this connection of updi is enough to program
the microcontroller
Based on the image showing your ATtiny412 connection, your UPDI programming setup appears
to be incomplete. The current schematic shows:

e Pin 6 (UPDI) of the ATtiny412 connected to a pin labeled "UPDI"

e Power connections (VCC to PWR_5V and GND to PWR_GND)
However, for proper UPDI programming, you need:

1. A connection from your programmer's TX pin to the ATtiny412's UPDI pin (pin 6) through a

resistor (typically 4.7kQ)
2. A direct connection from your programmer's RX pin to the same UPDI pin

The standard UPDI programming setup requires both TX and RX lines from your programmer
connected to the single UPDI pin on the ATtiny412, with the TX line having a resistor in
series[3% . Your current setup shows only a single connection to the UPDI pin, which is
insufficient for programming.

Additionally, while your power connections (VCC and GND) are correctly shown, you'll need to
ensure the programmer and ATtiny412 share a common ground for proper communication.

To complete your UPDI programming setup, you should modify your connection to include both
TX and RX lines from your programmer to the UPDI pin, with the appropriate resistor on the TX
line.

is there any other way for programming with only
updi
Yes, there are several ways to program ATtiny microcontrollers using only the UPDI interface:

1. Arduino as UPDI Programmer: You can transform an Arduino board (like UNO, Nano, or Pro
Mini) into a UPDI programmer by uploading the jtag2updi sketch. This requires:

o Connecting the Arduino's D6 pin to the ATtiny's UPDI pin through a resistor (470 ohm
recommended)



o Connecting power (VCC and GND) between the boards3l

2. Serial TTL Adapter: A simple and inexpensive method using a USB-to-TTL serial adapter
with:

o A resistor (1kQ to 5kQ range) connected between the adapter's TX pin and the ATtiny's
UPDI pin

o The adapter's RX pin connected directly to the ATtiny's UPDI pin
o This creates a half-duplex communication channel32l
3. Dedicated UPDI Programmers: Commercial options like the "UPDI friend" from Adafruit [331

For all these methods, you'll need to:

¢ |nstall megaTinyCore by Spence Konde in the Arduino IDE
e Add the appropriate boards URL to your Arduino preferences
e Select the correct board and programmer in the Tools menu

The UPDI connection is minimal, requiring just one programming pin plus power connections,
making it simpler than older programming methods like ISP or JTAG331[32]

Your current schematic shows the UPDI pin connected, but for proper programming, you should
ensure there's a resistor (470 ohm is widely recommended) in the UPDI linel34l,

Connecting a Buzzer to Your ESP32 for the Pomodoro Timer Alert System

You can connect a buzzer to your ESP32 to create an alert system for your Pomodoro timer.
Here's how you can set it up, including specific pins and configurations.

1. Components Required

e ESP32 DevelopmentBoard (e.g., ESP32-WROOM-32E)
e Piezoelectric Buzzer (active or passive)
e Jumper Wires

¢ Optional: Resistor (220Q-1kQ, for current limiting if needed)

2. Choosing the Pins

For the ESP32, you can use any GPIO pin capable of outputting a PWM signal (Pulse Width
Modulation). Commonly used pins include GP1021, GP1022, or GPIO13.

In this example:

e Connect the buzzer's positive terminal to GPIO21 (or any other PWM-capable pin).

e Connect the buzzer's negative terminal to GND.



3. Circuit Diagram

Here's how to wire the buzzer to your ESP32:

Component Connection
Buzzer Positive (+) GPI1021 (or chosen PWM pin)

Buzzer Negative (-) GND

If you're using a passive buzzer and want to control its volume or protect the circuit, you can
add a resistor in series with the positive terminal.

4. Code Example

This example uses the ESP32's PWM capabilities to generate a tone on the buzzer. The
ledcWrite() function is used to control the PWM signal.

j#idefine BUZZER_PIN 21 // GPIO pin connected to the buzzer

int freq = 2000; // Frequency of the tone in Hz
int channel = 0; // PWM channel
int resolution = 8; // Resolution of PWM (8-bit)

void setup() §
Serial.begin(115200);

// Configure PWM for the buzzer
ledcSetup(channel, freq, resolution);
ledcAttachPin(BUZZER_PIN, channel);

¥

void loop() {1
// Turn on the buzzer with 50% duty cycle
ledcWrite(channel, 128); // Duty cycle: 50% of 255
delay(1000); // Keep it on for 1 second

// Turn off the buzzer
ledcWrite(channel, 0); // Duty cycle: 0%
delay(1000); // Keep it off for 1 second

5. Notes on Passive vs. Active Buzzers
e Active Buzzer:
o Generates sound when powered; no need for PWM.
o Simply toggle the GPIO pin HIGH or LOW.

e Passive Buzzer:



o Requires a PWM signal to generate sound.

o Use ledcWrite() or similar functions to control frequency and tone.

6. Does This Require Specific Pins?

No, you can use almost any GPIO pin on the ESP32 for this purpose. However:

¢ Avoid using pins that are reserved for specific functions (e.g., GPIO34-39 are input-only).

e |f you're using a passive buzzer and want precise tones, choose a pin that supports
hardware PWM.

7. Resources

Here are some additional resources for reference:

1. DERobot Tutorial: Alarm with ESP32 and Buzzer

2. OpenLabPro: PIR Motion Sensor and Buzzer with ESP32

3. Circuits DIY: Button and Piezo Buzzer with ESP32

These tutorials provide step-by-step instructions and additional examples for working with
buzzers on ESP32 boards.

This setup will allow you to integrate an audible alert system into your Pomodoro timer project
effectively!

i am getting confused in the schematic that i have
searched for the buzzer i found that some shows
only requirement of connection of 2 gpio pins and
a ground in some diagrams it shoews that it
requires the connection of 1 vcc one ground and
one signal pin . please help me in finding the right
connection according to my application
The confusion you're experiencing is because there are two main types of buzzers you can use
with your ESP32 for the Pomodoro timer:
1. Active Buzzers: These have built-in oscillator circuits and only require:
o Positive terminal connected to a GPIO pin (like GPI021)
o Negative terminal connected to GND

2. Passive Buzzers: These require an external oscillating sighal to produce sound:


https://www.dfrobot.com/blog-1046.html
https://openlabpro.com/pir-motion-sensor-and-buzzer-with-esp32/
https://www.circuits-diy.com/esp32-tutorial-button-piezo-buzzer/

o Positive terminal connected to a GPIO pin capable of PWM (like GPI021)
o Negative terminal connected to GND

For your Pomodoro timer application, either type will work, but the connection is slightly different:
If you're using an active buzzer:

e Connect one pin to any GPIO (like GP1021)
e Connect the other pin to GND
e Use simple digitalWrite(HIGH/LOW) to turn it on/off

If you're using a passive buzzer:

e Connect one pin to a PWM-capable GPIO (like GP1021)
e Connect the other pin to GND
e Use ledcSetup() and ledcWrite() functions to generate tones

The diagrams showing VCC, GND, and Signal are typically for modules that might contain
additional components. For a basic buzzer component, you only need two connections as
described above.

For your Pomodoro timer, | recommend using a passive buzzer with PWM control as it allows you
to create different tones for different alerts (work period ending, break time ending, etc.).

Here's a simple code example for a passive buzzer:

fidefine BUZZER_PIN 21

void setup() {
ledcSetup(@, 2000, 8); // Channel 0, 2000 Hz, 8-bit resolution
ledcAttachPin(BUZZER_PIN, 0);

%

void loop() %
// Play tone
ledcWrite (0, 125); // 50% duty cycle
delay(1000);

// Stop tone
ledcWrite (0, 0);
delay(1000);



How a Buzzer Works with Just a GPIO Pin and
Ground

Imagine you have a buzzer that looks like a little black disk with two wires coming out of it. Let
me explain how it works when you connect it to your ESP32 board!

The Magic of GPIO Pins

Your ESP32 board has special pins called GPIO pins. Think of these pins as tiny power outlets
that can turn on and off really fast. When you connect your buzzer to one of these pins,
something cool happens:

1. When the GPIO pin turns ON, it sends electricity (about 3.3 volts) through the buzzer

2. The buzzer uses this electricity to make a sound

3. The electricity then flows out through the other wire to ground (GND)

Why Don't We Need VCC?

VCC is just another name for a power source. Here's the neat part - the GPIO pin itself becomes
the power source when you set it to HIGH in your code!

It's like having a light switch that can power a small light bulb directly. You don't need to plug
the light bulb into a wall outlet because the switch itself provides enough power.

Two Types of Buzzers

There are two kinds of buzzers:
1. Active Buzzers: These are like toys with batteries already inside. They just need to be
turned on.
o When the GPIO pin turns on, the buzzer makes its own sound at one pitch
o It's like a ready-made noisemaker!
2. Passive Buzzers: These are like musical instruments that need someone to play them.
o The GPIO pin has to turn on and off super fast (like playing piano keys really quickly)

o This makes different tones depending on how fast you switch

In Your Pomodoro Timer

When your timer needs to make a "BEEP" sound:

1. Your code tells the GPIO pin to turn ON

2. Electricity flows through the buzzer

3. The buzzer makes noise

4. The electricity exits through the ground wire

It's that simple! No extra power wire needed because the GPIO pin is your power source.



Why OLED Screens Need Extra Power (VCC)

Great question! Let me explain why an OLED screen needs a VCC connection but a buzzer
doesn't.

Think of it like toys with different hunger levels

Imagine you have two toys:

e A small buzzer (like a tiny noisemaker)

e An OLED screen (like a mini TV screen)

The Buzzer is Like a Snack-Sized Toy

e The buzzer is a very simple, small toy that doesn't need much energy
¢ |t only needs a tiny bit of electricity to make noise

e A GPIO pin can provide just enough "snhack-sized" power to make it work

The OLED Screen is Like a Very Hungry Toy
e The OLED screen has lots of tiny lights (pixels) that all need power
¢ It has a little computer inside that controls all the pixels

¢ [t needs MUCH more electricity than a buzzer

Why GPIO Pins Aren't Enough for OLED

The GPIO pins (SDA and SCL) on your ESP32 are like small straws that can only deliver a little bit
of juice:

e They're designed to send SIGNALS (like telling the screen what to display)

e They can't provide enough POWER to run the whole screen

e [t would be like trying to fill a swimming pool with a drinking straw!

That's Why OLED Needs VCC

e VCC s like a fire hose that can deliver lots of power at once
e The screen needs this big power connection to light up all its pixels
e SDA and SCL just tell the screen WHAT to display, but VCC gives it the energy TO display

So remember: Small, simple devices (like buzzers) can work with just GPIO power. Big, hungry
devices (like screens) need their own special power connection!



help me find projects that uses esp wroom 02d
with this i wanted to do Client-Server Wi-Fi
Communication

with HTTP protocol . help me find projects related . find documents that have shematics

Based on the search results, | can provide information on Client-Server Wi-Fi Communication
using ESP modules with HTTP protocol, which is relevant to your ESP-WROOM-02D project.
While | couldn't find specific schematics for the ESP-WROOM-02D, | can offer guidance on
similar projects using ESP32 and ESP8266 modules, which share many characteristics with the
ESP-WROOM-02D.

Project Ideas

1. ESP32 Client-Server Wi-Fi Communication[33:
o One ESP32 board acts as a server (Access Point) and another as a client.

o The server creates its own wireless network (SSID: ESP32-Access-Point, Password:
123456789).

o The client connects to this network and makes HTTP GET requests to the server.
o The server responds with sensor data (e.g., temperature, humidity, pressure).
o The client displays the received data on an OLED screen.
2. ESP8266 Wi-Fi Hotspot Server 38l
o Create a hotspot server using the ESP8266 module.
o Implement HTTP request handling for client-server communication.
o Control inputs/outputs based on received HTTP requests.
3. ESP32 Web Server for LED Control 2.

Create a standalone web server with an ESP32.

o

[¢]

Control two LEDs connected to GPIO pins 26 and 27.

o

Access the web server via the ESP32's IP address on the local network.

Use buttons on the web interface to change LED states.

[¢]

Implementation Steps

1. Set up the ESP module as an Access Point or connect it to an existing Wi-Fi network.

2. Create a web server using the appropriate libraries (e.g., ESP8266WiFi for ESP-WROOM-
02D).

3. Define HTTP request handlers for different routes (e.g., "/temperature"”, "/humidity").
4. Implement the client code to send HTTP GET requests to the server.

5. Process the server's response on the client side.



Code Snippets

Server setup (ESP8266):

#include <ESP8266WiFi.h>

const charx ssid = "MyHotspot";
const charx password = "MyPassword";
const uintlé6_t serverPort = 80;
WiFiServer server(serverPort);

void setup() {
Serial.begin(115200);
WiFi.softAP(ssid, passwozxd);
IPAddress apIP = WiFi.softAPIP();
server.begin();

Client HTTP request (ESP32):

String httpGETRequest(const charx serverName) {
HTTPClient http;
http.begin(serverName);
int httpResponseCode = http.GET();

String payload = "--";

if (httpResponseCode > 0) {
payload = http.getString();

%

http.end();

return payload;

While I couldn't find specific schematics for the ESP-WROOM-02D in the search results, the
connection principles are similar to other ESP modules. Typically, you'll need to connect power
(VCC and GND), and use the appropriate GPIO pins for any additional components like LEDs or
sensors.

For more detailed implementation guidance, | recommend referring to the ESP8266 and ESP32
documentation, as the ESP-WROOM-02D shares many similarities with these modules.

how to make similar in markdown

To create circuit schematics in markdown similar to the one shown in the image, you can use the
schemdraw-markdown extension. This tool allows you to draw circuits directly in your markdown
files using Python's Schemdraw library.

Here's how to get started:

1. Install the package:



pip install schemdraw-markdown

2. Create circuit diagrams using code blocks in your markdown:

::schemdraw:: alt="My circuit diagram"
+= elm.Resistor().right().label('1Q")
+= elm.Capacitor().down().label('10uF")
+= elm.Line() .left()

+= elm.SourceSin() .up().label('16V")
::end-schemdraw: :

This approach lets you define circuit components programmatically rather than drawing them
manually. The extension converts your code into SVG circuit diagrams that are embedded
directly in your markdown document.

For more complex circuits like the ESP32 schematic in your image, you would define each
component and connection in sequence. The Schemdraw library includes elements for
microcontrollers, resistors, capacitors, and other common components.

Note that this extension uses Python's exec functionality, so be cautious about the code you
include in these blocks.

am asking about this tab switching option in
markdown

Based on the image, you're asking about implementing tab switching in markdown for your
documentation. There are several ways to create tabbed content in markdown depending on
your documentation system:

Using HTML/CSS Classes (R Markdown)

For R Markdown documents, you can add the .tabset class attribute to a section header:

jHF Results {.tabset?}

jHHF Schematics
Content for schematics tab...

JHHE Layout
Content for layout tab...

JHHE Milled
Content for milled tab...

The first tab is active by default, but you can add .active to make a different tab display
initially 1381



Using PyMdown Extensions (MkDocs)

If you're using MkDocs (which appears to be what's shown in your image), you can use the
PyMdown Extensions:

1. Add to your mkdocs.yml:

markdown_extensions:
- pymdownx.tabbed:
alternate_style: true

2. Create tabs with this syntax:

=== "Schematics"
Content for schematics tab...

=== "Layout"
Content for layout tab...

=== "Milled"
Content for soldered tab...

This is the approach used by FabLab Kannai in their Fab Academy documentation (3.

Using MDX Components (Docusaurus)

If you're using Docusaurus:

import Tabs from '@theme/Tabs';
import TabItem from '@theme/TabItem';

<Tabs>
<TabItem value="schematics" label="Schematics" default>
Content for schematics tab...
</TabItem>
<TabItem value="layout" label="Layout">
Content for layout tab...
</TabItem>
</Tabs>

Choose the approach that matches your documentation system for the best results.

how to add wroom 02d to my arduino library
To add the ESP-WROOM-02D to your Arduino library, follow these steps:

1. Open the Arduino IDE and go to File > Preferences.



2. In the "Additional Board Manager URLs" field, enter the following URL:
https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_ind
ex.json
If you already have other URLs there, separate them with a comma.

. Click "OK" to save the preferences.

. Go to Tools > Board > Boards Manager.

. In the Boards Manager, search for "ESP32" and look for "ESP32 by Espressif Systems".
. Click "Install" to add the ESP32 board definitions to your Arduino IDE.

. After installation, restart the Arduino IDE.

00 N O o b~ W

. You should now be able to select the ESP32 board from Tools > Board menu. Look for an
option that matches your ESP-WROOM-02D module (e.g., "ESP32 Dev Module" or similar).

Once you've completed these steps, you'll be able to program your ESP-WROOM-02D using the
Arduino IDE. Remember to select the correct board and port before uploading your sketches.

ESP-WROOM-02D

there is no boards named this

You're correct that there isn't a specific board nhamed "ESP-WROOM-02D" in the Arduino IDE
board manager. The ESP-WROOM-02D is a module based on the ESP8266 chip, not a
development board itself. To program this module using the Arduino IDE, you should follow these
steps:

1. Install the ESP8266 board package in the Arduino IDE if you haven't already. Add the
following URL to your Additional Board Manager URLs:
https://arduino.esp8266.com/stable/package_esp8266com_index.json

2. Go to Tools > Board > Boards Manager, search for "ESP8266" and install the package.

3. After installation, go to Tools > Board and select "Generic ESP8266 Module" or "NodeMCU
1.0 (ESP-12E Module)" as these are compatible with the ESP-WROOM-02D.

4. When uploading your code, you'll need to ensure the module is in flash mode. This typically
involves connecting GPIO0 to GND during power-up or reset.

5. You may need an external USB-to-Serial adapter (like an FTDI adapter) to program the
module, unless you're using a development board that already includes this functionality.

Remember, the ESP-WROOM-02D is a bare module and doesn't include the USB interface or
other supporting circuitry found on development boards, so additional hardware may be
necessary for programming and operationfﬂl [


https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json
https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json
https://arduino.esp8266.com/stable/package_esp8266com_index.json

ESP-WROOM-02D/02U digital pins?

The ESP-WROOM-02D/02U module has several digital pins that can be used for various
functions. According to the datasheet, the module has 18 pins with the following GPIO pins
available for digital 1/O:

e GPIOO (Pin 8): Can be used as a general-purpose I/O pin. During boot, it determines the
boot mode (pull down for UART download, floating or pull up for flash boot).

e GPIO2 (Pin 7): General-purpose I/O pin that also functions as UART1_TXD. It has an internal
pull-up.

e GPIO4 (Pin 10): General-purpose 1/0 pin.

e GPIO5 (Pin 14): General-purpose 1/O pin.

e GPIO12 (Pin 4): General-purpose 1/O pin that also functions as HSPI_MISO.

e GPIO13 (Pin 5): General-purpose I/O pin that also functions as HSPI_MOSI and UARTO_CTS.

e GPIO14 (Pin 3): General-purpose I/O pin that also functions as HSPI_CLK.

e GPIO15 (Pin 6): General-purpose 1/O pin that also functions as MTDO, HSPICS, and
UARTO_RTS. Requires pull-down.

¢ GPIO16 (Pin 17): General-purpose 1/O pin that can be used for Deep-sleep wake-up when
connected to the RST pin.

Additionally, the module has dedicated pins for UART communication:

e RXD (Pin 11): UARTO_RXD, receive pin in UART download mode (also GPIO3).
e TXD (Pin 12): UARTO_TXD, transmit pin in UART download mode (also GPIO1).

These pins can be used for various digital applications including PWM, 12C, SPI, UART, and
simple digital input/output operations.

how to connect a neopixel to ESP-WROOM-
02D/02U

To connect a Neopixel LED strip to your ESP-WROOM-02D/02U module, you'll need to follow
these steps:

Hardware Connection

1. Power Supply:

o Connect the VCC of the Neopixel to a 5V power source (Neopixels require 5V to
function properly)

o The ESP-WROOM-02D/02U operates at 3.3V, so you'll need a separate 5V supply for
the Neopixels

2. Data Connection:



o Connect the Data In (DI) pin of the Neopixel strip to GPIO2 (Pin 7) of your ESP-WROOM-
02D/02U

o Add a 470 ohm resistor between the GPIO pin and the Neopixel data pin to protect the
LEDs

3. Ground Connection:
o Connect the GND of the Neopixel strip to the GND of your ESP-WROOM-02D/02U
o Ensure both the ESP module and Neopixel share a common ground

4. Optional Protection:

o Add a capacitor (1000uF) across the power and ground of the Neopixel strip to protect
against voltage spikes

Software Setup

1. Install the Adafruit Neopixel library in your Arduino IDE
2. Configure your ESP-WROOM-02D/02U as a "Generic ESP8266 Module" in the Arduino IDE

3. Use the following basic code structure:

f#finclude <Adafruit_NeoPixel.h>
Jfinclude <ESP8266WiFi.h>

jidefine PIXEL_PIN 2 // GPIO2 on ESP-WROOM-02D/02U
f#tdefine PIXEL_COUNT 30 // Change to match your strip

Adafruit_NeoPixel pixels(PIXEL_COUNT, PIXEL_PIN, NEO_GRB + NEO_KHZ800);

void setup() {
Serial.begin(115200);
pixels.begin(); // Initialize the NeoPixel library
pixels.show(); // Initialize all pixels to 'off'
%

void loop() %
// Example: Set all pixels to red
for(int i=0; i<PIXEL_COUNT; i++) {
pixels.setPixelColor(i, pixels.Color (255, 0, 0));
}
pixels.show();
delay(1000);

// Turn off all pixels

for(int i=0; i<PIXEL_COUNT; i++) {
pixels.setPixelColor(i, pixels.Color(0, 0, 0));

¥

pixels.show();
delay(1000);

Remember that Neopixels can draw significant current (up to 60mA per LED at full brightness),
so ensure your power supply can handle the total current requirements of your LED strip.



is gpio 5 ok for neopixel

Yes, GPIO5 (Pin 14) on the ESP-WROOM-02D/02U is suitable for connecting a Neopixel LED
strip. According to the datasheet, GPIOS5 is a general-purpose 1/O pin that can be used for
digital output, which is what you need for controlling Neopixels.

When connecting your Neopixel to GPIO5, remember these important points:

e Connect the Data In (DI) pin of the Neopixel to GPIO5

e Add a 470 ohm resistor between GPIO5 and the Neopixel data pin

e Connect the Neopixel's VCC to a 5V power supply (not the 3.3V from the ESP)
e Ensure the Neopixel's GND and the ESP's GND share a common ground

In your code, you would specify GPIO5 as the pin for the Neopixel library:

fidefine PIXEL_PIN 5 // GPIO5 on ESP-WROOM-02D/02U

what about gpio 4 is it ok for neopixel

Yes, GPI04 (Pin 10) on the ESP-WROOM-02D/02U is suitable for controlling a NeoPixel LED
strip. According to the datasheet, GP10O4 is a general-purpose 1/O pin that can be used for
digital output, which is what you need for controlling NeoPixels.

When connecting your NeoPixel to GPIO4, remember these important points:

Connect the Data In (DI) pin of the NeoPixel to GPI04

Add a 470 ohm resistor between GPIO4 and the NeoPixel data pin for protection

Connect the NeoPixel's VCC to a 5V power supply (not the 3.3V from the ESP)

Ensure the NeoPixel's GND and the ESP's GND share a common ground connection

In your code, you would specify GPIO4 as the pin for the NeoPixel library:

f#define PIN 4 // GPIO4 on ESP-WROOM-02D/02U
f#tdefine NUM_LEDS 30 // Change to match your strip
Adafruit_NeoPixel pixels = Adafruit_NeoPixel (NUM_LEDS, PIN, NEO_GRB + NEO_KHZ800) ;

This is similar to the example code that uses GPIO15 for NeoPixel control, but with the pin
number changed to 4.



#include <Wire.h>

#tinclude <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>

/| Define Rotary Encoder pins

#define CLK 14 // Use the actual GPIO number
#define DT 27 // Use the actual GPIO number

#define SW 39 // Use the actual GPIO number

/| Define OLED

#define SCREEN_WIDTH 128
#define SCREEN_HEIGHT 64
#define OLED_RESET -1
#define I2C_ADDRESS 0x3C

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

int counter = O;
int lastCLK = LOW;

void setup() {
Serial.begin(9600);

/] Setup rotary encoder pins
pinMode(CLK, INPUT);
pinMode(DT, INPUT);
pinMode(SW, INPUT_PULLUP);

// Setup display

if (\display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) {
Serial.printIn(F("SSD1306 allocation failed"));

for (;;);

}

display.clearDisplay();

display.display();

}

void loop() {

readEncoder();

updateDisplay();

delay(5); // Small delay to debounce
}

void readEncoder() {
int currentCLK = digitalRead(CLK);

if (currentCLK != lastCLK && currentCLK == HIGH) {
if (digitalRead(DT) != currentCLK) {



counter++;
} else {
counter--;
}

}

lastCLK = currentCLK;

// Check for button press

if (digitalRead(SW) == LOW) {

counter = 0; // Reset counter when button is pressed
delay(250); // Debounce delay

}

}

void updateDisplay() {
display.clearDisplay();
display.setTextSize(2);
display.setTextColor(SSD1306_WHITE);
display.setCursor(0, 0);
display.printin("Counter:");
display.setCursor(0, 20);
display.printin(counter);
display.display();

}

This is a code that turned the counter that worked with my rotary encoder and my oled display
on the same esp32 E board . the above code that you generated was not functional . help me fix
the problem here the oled was on the same board . here i want the espnow working .

To implement ESP-NOW communication with your rotary encoder and OLED display setup, you
need to modify your code to include ESP-NOW functionality. The current code only handles the
rotary encoder and OLED display locally, without any wireless communication.

Here's how to modify your code to include ESP-NOW functionality:

#finclude <Wire.h>

f##include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>
#include <esp_now.h>
#include <WiFi.h>

// Define Rotary Encoder pins

jfdefine CLK 14 // Use the actual GPIO number
jtdefine DT 27 // Use the actual GPIO number
#idefine SW 39 // Use the actual GPIO number

// Define OLED
J#idefine SCREEN_WIDTH 128
jidefine SCREEN_HEIGHT 64



jidefine OLED_RESET -1
jidefine I2C_ADDRESS 0x3C

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// REPLACE WITH THE MAC Address of your receiver
uint8_t broadcastAddress[] = {0OxFF, OxFF, OxFF, OxFF, OxFF, OxFF%; // Replace with recei\

// Define data structure
typedef struct struct_message 3
int counter;
bool buttonPressed;
} struct_message;

// Create a struct_message to send data
struct_message myData;

// Create a struct_message to receive data
struct_message incomingData;

int counter = 0;
int lastCLK LOW;
bool dataChanged = false;

// Callback when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
¥

// Callback when data is received

void OnDataRecv(const uint8_t % mac, const uint8_t *incomingData, int len) {
memcpy (&incomingData, incomingData, sizeof(incomingData));
Serial.print("Bytes received: ");
Serial.println(len);
counter = incomingData.counter;

if (incomingData.buttonPressed) %
counter = 0;

ky

updateDisplay();

void setup() {
Serial.begin(9600) ;

// Setup rotary encoder pins
pinMode (CLK, INPUT);

pinMode (DT, INPUT);

pinMode (SW, INPUT_PULLUP);

// Setup display

if (!display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) 1%
Serial.println(F("SSD1306 allocation failed"));
for (;;);



%
display.clearDisplay();
display.display();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Init ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, broadcastAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK){
Serial.println("Failed to add peer");
return;

¥

// Register for a callback function that will be called when data is received
esp_now_register_recv_cb(OnDataRecv);

// Register callback function that will be called when data is sent
esp_now_register_send_cb(OnDataSent);

void loop() %
readEncoder() ;
if (dataChanged) {
updateDisplay();
sendData();
dataChanged = false;
5
delay(5); // Small delay to debounce

ky

void readEncoder() %
int currentCLK = digitalRead(CLK);

if (currentCLK != lastCLK && currentCLK == HIGH) %
if (digitalRead(DT) != currentCLK) {

counter++;

dataChanged = true;
t else §

counter--;

dataChanged = true;

§
£

lastCLK = currentCLK;



// Check for button press
if (digitalRead(SW) == LOW) %

counter = 0; // Reset counter when button is pressed

dataChanged = true;
delay(250); // Debounce delay
¥
¥

void sendData() $
// Set values to send
myData.counter = counter;
myData.buttonPressed = (digitalRead(SW) == LOW);

// Send message via ESP-NOW
esp_err_t result = esp_now_send(broadcastAddress,

if (result != ESP_OK) {
Serial.println("Error sending the data");
E
%

void updateDisplay() 1
display.clearDisplay();
display.setTextSize(2);
display.setTextColor (SSD1306_WHITE);
display.setCursor(0, 0);
display.println("Counter:");
display.setCursor(0, 20);
display.println(counter);
display.display();

For this to work properly, you need to:

(uint8_t *) &myData, sizeof(myData));

1. Replace the broadcastAddress array with the actual MAC address of the receiving ESP32
board. You can find the MAC address by running a simple sketch on the receiver that prints

its MAC address:

{##include <WiFi.h>

void setup() {
Serial.begin(115200);
WiFi.mode (WIFI_STA);
Serial.print("MAC Address: ");
Serial.println(WiFi.macAddress());
¥

void loop() %
%

2. On the receiver ESP32, you'll need a similar setup but focused on receiving data and

displaying it on its own OLED.



The code now includes:

e ESP-NOW initialization

e Data structure for sending counter values and button press status
e Callback functions for sending and receiving data

¢ Only sends data when there's a change (to reduce wireless traffic)

This implementation allows your ESP32 to both send and receive counter updates, creating a
two-way communication system.

Basic ESP-NOW Program for Two ESP32 Boards

I've used ESP-NOW communication between ESP32 boards before, and it's a great way to
establish direct device-to-device communication without needing a router. Here's a basic
program to test ESP-NOW between two boards:

Sender Code

#finclude <esp_now.h>
#finclude <WiFi.h>

// Receiver MAC Address (replace with your receiver's MAC)
uint8_t receiverMacAddress[] = {0OxFF, OxFF, OxFF, OxFF, OxFF, OxFF%;

// Data structure

typedef struct struct_message 3
int counter;
char message[”30_32];

t struct_message;

struct_message myData;

// Callback function when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
¥

void setup() §
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

ky



// Register send callback
esp_now_register_send_cb(OnDataSent);

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, receiverMacAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer
if (esp_now_add_peer(&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer");
retuzrn;
¥
¥

void loop() 1%
// Set values to send
static int counter = 0;
myData.counter = counter++;
snprintf(myData.message, sizeof(myData.message), "Hello %d", counter);

// Send message via ESP-NOW
esp_err_t result = esp_now_send(receiverMacAddress, (uint8_t %) &myData,

if (result != ESP_OK) {
Serial.println("Error sending the data");

3

delay(2000); // Send data every 2 seconds

Receiver Code

f#include <esp_now.h>
#include <WiFi.h>

// Data structure - must match the sender
typedef struct struct_message 3

int counter;

char message[”30_32];
t struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(const uint8_t *mac, const uint8_t *incomingData, int len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");
Serial.print("Bytes received: ");
Serial.println(len);
Serial.print("Counter: ");
Serial.println(myData.counter);
Serial.print("Message: ");

sizeof (myData)



Serial.println(myData.message);
Serial.println();
%

void setup() {
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

3

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

ky

void loop() %
// Nothing to do here
%

Steps to Test the Connection

First, you need to find the MAC address of your receiver ESP32:

f##include <WiFi.h>

void setup() {
Serial.begin(115200);
WiFi.mode (WIFI_STA);

Serial.print("MAC Address: ");
Serial.println(WiFi.macAddress());
%

void loop() 1%
3

Then follow these steps:

. Upload the MAC address finder code to your receiver ESP32

. Note down the MAC address from the Serial Monitor

. Replace the receiverMacAddress array in the sender code with this MAC address
. Upload the receiver code to one ESP32

. Upload the sender code to the other ESP32

O O b~ W N P

. Open Serial Monitors for both boards to see the communication



When everything is working correctly, you'll see the sender reporting successful delivery and the
receiver displaying the counter and message values.

This simple example demonstrates the basic ESP-NOW communication between two ESP32
boards. You can build upon this foundation to create more complex applications for your
Pomodoro timer project.

ESP-NOW Communication Between ESP-WROOM
and ESP8266

I've used ESP-NOW to establish communication between different ESP boards before. Here's
the code you'll need for communication between an ESP-WROOM (ESP32) sender and an
ESP8266 receiver:

ESP-WROOM (ESP32) Sender Code

#finclude <esp_now.h>
#finclude <WiFi.h>

// ESP8266 receiver MAC Address (replace with your ESP8266's MAC)
uint8_t receiverAddress[] = {0xFF, OxFF, OxFF, OxFF, OxFF, OxFF%};

// Data structure

typedef struct struct_message 3
int counter;
char message[”31_32];

t struct_message;

struct_message myData;

// Callback function when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
¥

void setup() §
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

ky

// Register send callback
esp_now_register_send_cb(OnDataSent);



// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, receiverAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK) $
Serial.println("Failed to add peer");
return;

void loop() %
// Set values to send
static int counter = 0;
myData.counter = counter++;
snprintf(myData.message, sizeof(myData.message), "Hello from ESP32 %d", counter);

// Send message via ESP-NOW
esp_err_t result = esp_now_send(receiverAddress, (uint8_t *x) &myData, sizeof(myData));

if (result != ESP_OK) %
Serial.println("Error sending the data");

k;
delay(2000); // Send data every 2 seconds
%
ESP8266 Receiver Code

f#include <ESP8266WiFi.h>
#include <espnow.h>

// Data structure - must match the sender
typedef struct struct_message $

int counter;

char message[”31_32];
t struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");
Serial.print("Bytes received: ");
Serial.println(len);
Serial.print("Counter: ");
Serial.println(myData.counter);
Serial.print("Message: ");
Serial.println(myData.message);
Serial.println();



ky

void setup() {
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
retuzrn;

3

// Set ESP8266 as a slave
esp_now_set_self role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

3

void loop() {1
// Nothing to do here
3

Finding the ESP8266 MAC Address

Before using these sketches, you need to find the MAC address of your ESP8266 receiver.
Upload this code to your ESP8266:

#Finclude <ESP8266WiFi.h>

void setup() §
Serial.begin(115200);
WiFi.mode (WIFI_STA);

Serial.print("MAC Address: ");
Serial.println(WiFi.macAddress());
%

void loop() 1%
3

Then replace the receiverAddress array in the ESP-WROOM sender code with the MAC address
you get from the Serial Monitor.



Key Differences Between ESP32 and ESP8266 ESP-NOW Implementation

The main differences in the code are:

1. ESP32 uses WiFi.h while ESP8266 uses ESP8266WiFi.h

2. ESP8266 requires setting roles with esp_now_set_self_role()

3. ESP32 uses ESP_OK for success while ESP8266 uses 0

4. The callback function signatures are different between the two platforms

These differences are accounted for in the code above.

what could i see i upload this code in the receiver
oled

When you upload the ESP-NOW receiver code to your ESP32 with an OLED display, you'll see
real-time data from the sender device. Based on the examples in the search results, the OLED
would display:

1. A "Data received!" message when communication is established

2. The counter value sent from the transmitting device

3. Any text message included in the data structure (like "Hello from ESP32")

4. Connection status information (successful delivery or failure)
If you're implementing a more complex system like the motion detection example, you might see

status messages like "Motion Detected!" or "No Motion Detected" on the OLED screenl42l

For a BME280 sensor implementation, the OLED would display temperature, humidity, and
pressure readings received from the other ESP32 board 43l

The display would update each time new data is received from the transmitting device,
providing real-time feedback on the communication between your ESP devices.

ESP-WROOM (ESP32) Sender Code

cpp
#include <esp_now.h>
#include <WiFi.h>

/| ESP8266 receiver MAC Address (replace with your ESP8266's MAC)
uint8_t receiverAddress[] = {OxFF, OxFF, OxFF, OxFF, OxFF, OxFF};

// Data structure
typedef struct struct_message {



int counter;
char message[32];
} struct_message;

struct_message myData;

/] Callback function when data is sent

void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) {
Serial.print("Last Packet Send Status: ");

Serial.printin(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");

}

void setup() {
Serial.begin(115200);

/| Set device as a Wi-Fi Station
WiFi.mode(WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.printIn("Error initializing ESP-NOW");
return;

}

/] Register send callback
esp_now_register_send_cb(OnDataSent);

/| Register peer

esp_now_peer_info_t peerinfo;

memcpy (peerinfo.peer_addr, receiverAddress, 6);
peerinfo.channel = O;

peerinfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerinfo) != ESP_OK) {
Serial.printin("Failed to add peer");

return;

}

}

void loop() {

/| Set values to send

static int counter = 0;

myData.counter = counter++;

snprintf(myData.message, sizeof(myData.message), "Hello from ESP32 %d", counter);

// Send message via ESP-NOW
esp_err_t result = esp_now_send(receiverAddress, (uint8_t *) &myData, sizeof(myData));



if (result '= ESP_OK) {
Serial.printin("Error sending the data");

}

delay(2000); // Send data every 2 seconds
}

ESP8266 Receiver Code

cpp

#include <ESP8266WiFi.h>

#include <espnow.h>

// Data structure - must match the sender
typedef struct struct_message {

int counter;

char message[32];

} struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
memcpy(&myData, incomingData, sizeof(myData));

Serial.printin("Data received!");
Serial.print("Bytes received: ");
Serial.printin(len);
Serial.print("Counter: ");
Serial.printin(myData.counter);
Serial.print("Message: ");
Serial.printin(myData.message);
Serial.printin();

}

void setup() {
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode(WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() !'= 0) {
Serial.printIn("Error initializing ESP-NOW");
return;

}

/| Set ESP8266 as a slave
esp_now_set_self_role(ESP_NOW_ROLE_SLAVE);



/] Register callback function
esp_now_register_recv_cb(OnDataRecv);

}

void loop() {
// Nothing to do here
}

in this code will the oled display the counter when the rotary encoder is changed

Based on the provided code, the OLED display will NOT show the counter value when the rotary
encoder is changed. The current code only implements ESP-NOW communication between an
ESP32 sender and an ESP8266 receiver, with the data being output to the Serial Monitor.

To display the counter value on an OLED when using a rotary encoder, you would need to:

1. Add OLED display libraries and initialization code (like Adafruit_SSD1306)
2. Modify the receiver code to update the OLED display in the OnDataRecv callback function
3. Add code to handle the rotary encoder input on the sender side

If you want to implement this functionality, you'll need to combine elements from the rotary
encoder example in search result44l with the ESP-NOW communication code you've provided,
and add OLED display functionality.

Here's how you could modify the ESP8266 receiver code to display the counter on an OLED:

fFinclude <ESP8266WiFi.h>
#finclude <espnow.h>

#include <Wire.h>

f##include <Adafruit_GFX.h>
J#finclude <Adafruit_SSD1306.h>

jidefine SCREEN_WIDTH 128
fidefine SCREEN_HEIGHT 64
jidefine OLED_RESET -1

jidefine I2C_ADDRESS 0x3C

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Data structure - must match the sender
typedef struct struct_message $

int counter;

char message[”33_32];
} struct_message;

struct_message myData;
// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {

memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");
Serial.print("Bytes received: ");



Serial.println(len);
Serial.print("Counter: ");
Serial.println(myData.counter);
Serial.print("Message: ");
Serial.println(myData.message);
Serial.println();

// Update OLED display
display.clearDisplay();
display.setTextSize(2);
display.setTextColoxr (WHITE) ;
display.setCursor (0, 0);
display.println("Counter:");
display.setCursor (0, 20);
display.println(myData.counter);
display.display();

void setup() {
Serial.begin(115200);

// Initialize OLED

if(!display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) 1
Serial.println(F("SSD1306 allocation failed"));
for(;;);

&

display.clearDisplay();

display.display();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.println("Exror initializing ESP-NOW");
return;

¥

// Set ESP8266 as a slave
esp_now_set_self role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

void loop() %
// Nothing to do here
¥

And on the sender side, you would need to integrate the rotary encoder code to update the
counter value.



its not working make , even the i2c pins are not
specified . give proper working codes only

Based on the search results, | can see that you're having issues with your ESP32 communication
setup. Let me provide working code examples for both 12C and ESP-NOW communication.

Working I12C Code for ESP32

For proper 12C communication with ESP32-WROOM, use these specific pins:

{#finclude <Wire.h>

// Define I2C pins
jtdefine SDA_PIN 21
j#idefine SCL_PIN 22

void setup() {
Serial.begin(115200);

// Initialize I2C
Wire.begin(SDA_PIN, SCL_PIN);

Serial.println("I2C Scanner started");

ky

void loop() {1
byte error, address;
int deviceCount = 0;

Serial.println("Scanning...");

for(address = 1; address < 127; address++) 1§
Wire.beginTransmission (addzress);
error = Wire.endTransmission();

if (error == 0) %
Serial.print("I2C device found at address 0x");
if (address < 16) 1§
Serial.print("0");
%
Serial.println(address, HEX);
deviceCount++;

§
hy

if (deviceCount == 0) §
Serial.println("No I2C devices found");

ky

delay(5000);



Working ESP-NOW Communication Code

Sender (ESP32-WROOM)

#include <esp_now.h>
#include <WiFi.h>

// Receiver MAC Address (replace with your ESP8266 MAC)
uint8_t receiverAddress[] = {0xFF, OxFF, OxFF, OxFF, OxFF, OxFF%;

// Data structure

typedef struct struct_message $
int counter;
char message[”34_32];

t struct_message;

struct_message myData;

// Callback function when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
%

void setup() §
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Exror initializing ESP-NOW");
return;

hy

// Register send callback
esp_now_register_send_cb(OnDataSent);

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, receiverAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer");
return;

void loop() %
// Set values to send
static int counter = 0;



myData.counter = counter++;
snprintf(myData.message, sizeof(myData.message), "Hello from ESP32 %d", counter);

// Send message via ESP-NOW
esp_err_t result = esp_now_send(receiverAddress, (uint8_t *) &myData, sizeof(myData));

if (result != ESP_OK) {
Serial.println("Exror sending the data");

%
delay(2000); // Send data every 2 seconds
%
Receiver (ESP8266)

fFinclude <ESP8266WiFi.h>
#include <espnow.h>

#include <Wire.h>

j##include <Adafruit_GFX.h>
f##include <Adafruit_SSD1306.h>

jidefine SCREEN_WIDTH 128
jidefine SCREEN_HEIGHT 64
jidefine OLED_RESET -1

fidefine I2C_ADDRESS 0x3C

// Define I2C pins for ESP8266
j#define SDA_PIN 4 // GPI0O4 (D2)
j#idefine SCL_PIN 5 // GPIO5 (D1)

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Data structure - must match the sender
typedef struct struct_message $

int counter;

char message[”34_32];
} struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");
Serial.print("Bytes received: ");
Serial.println(len);
Serial.print("Counter: ");
Serial.println(myData.counter);
Serial.print("Message: ");
Serial.println(myData.message);

// Update OLED display
display.clearDisplay();
display.setTextSize(1);



display.setTextColor (WHITE) ;
display.setCursor (0, 0);
display.println("ESP-NOW Received:");
display.setCursor (0, 16);
display.print("Counter: ");
display.println(myData.counter);
display.setCursor(0, 32);
display.println(myData.message);
display.display();

void setup() {
Serial.begin(115200);

// Initialize I2C
Wire.begin(SDA_PIN, SCL_PIN);

// Initialize OLED

if(!display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) {1
Serial.println(F("SSD1306 allocation failed"));
for(;;);

}

display.clearDisplay();

display.setTextSize(1);

display.setTextColoxr (WHITE) ;

display.setCursor (0, 0);

display.println("ESP-NOW Receiver");

display.println("Waiting for data...");

display.display();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
return;

ky

// Set ESP8266 as a slave
esp_now_set_self_ role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

void loop() %
// Nothing to do here
%



Finding the ESP8266 MAC Address

Before using these sketches, upload this code to your ESP8266 to get its MAC address:

f#include <ESP8266WiFi.h>

void setup() §
Serial.begin(115200);
WiFi.mode (WIFI_STA);

Serial.println();
Serial.print ("ESP8266 MAC Address: ");
Serial.println(WiFi.macAddress());

3

void loop() %
// Nothing to do here
%

Then replace the receiverAddress array in the ESP32 sender code with the MAC address you
get from the Serial Monitor.

These code examples should work properly with your ESP32-WROOM and ESP8266 boards for
I12C and ESP-NOW communication.

i have told once that my sender board is esp 32 E
and the receiver isesp wroom 02 d .Remember
that dont make me tell again

Based on the image and your previous clarification, I'll provide guidance for ESP-NOW
communication between your ESP32-E (sender) and ESP-WROOM-02D (receiver).
ESP-NOW Communication Setup

The ESP-WROOM-02D is based on the ESP8266 chipset, while your ESP32-E is a different
architecture. This means we need to account for the differences in their ESP-NOW
implementations.

Sender Code (ESP32-E)

#include <esp_now.h>
#include <WiFi.h>

// ESP8266 (ESP-WROOM-02D) MAC Address - replace with your receiver's MAC
uint8_t receiverAddress[] = {0xFF, OxFF, OxFF, OxFF, OxFF, OxFF%;

// Data structure
typedef struct struct_message $



int counter;
char message[”35_32];
} struct_message;

struct_message myData;

// Callback function when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
%

void setup() §
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Exror initializing ESP-NOW");
return;

hy

// Register send callback
esp_now_register_send_cb(OnDataSent);

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, receiverAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer
if (esp_now_add_peer(&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer");
return;
¥
3

void loop() %
// Set values to send
static int counter = 0;
myData.counter = counter++;
snprintf(myData.message, sizeof(myData.message), "Hello from ESP32 %d", counter);

// Send message via ESP-NOW
esp_err_t result = esp_now_send(receiverAddress, (uint8_t *x) &myData, sizeof(myData));

if (result != ESP_OK) f{
Serial.println("Error sending the data");

¥

delay(2000); // Send data every 2 seconds



Receiver Code (ESP-WROOM-02D)

fFinclude <ESP8266WiFi.h>
#include <espnow.h>

#include <Wire.h>

f#finclude <Adafruit_GFX.h>
j##include <Adafruit_SSD1306.h>

fidefine SCREEN_WIDTH 128
jidefine SCREEN_HEIGHT 64
jidefine OLED_RESET -1

jidefine I2C_ADDRESS 0x3C

// Define I2C pins for ESP8266
jidefine SDA_PIN 4 // GPIO4 on ESP-WROOM-02D
j#idefine SCL_PIN 5 // GPIO5 on ESP-WROOM-02D

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Data structure - must match the sender
typedef struct struct_message $

int counter;

char message[”35_32];
} struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");
Serial.print("Bytes received: ");
Serial.println(len);
Serial.print("Counter: ");
Serial.println(myData.counter);
Serial.print("Message: ");
Serial.println(myData.message);

// Update OLED display
display.clearDisplay();
display.setTextSize(1);
display.setTextColor (WHITE) ;
display.setCursor(0, 0);
display.println("ESP-NOW Received:");
display.setCursor (0, 16);
display.print("Counter: ");
display.println(myData.counter);
display.setCursor (0, 32);
display.println(myData.message);
display.display();

void setup() {
Serial.begin(115200);



// Initialize I2C
Wire.begin(SDA_PIN, SCL_PIN);

// Initialize OLED

if(!display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) {1
Serial.println(F("SSD1306 allocation failed"));
for(;;);

I

display.clearDisplay();

display.setTextSize(1);

display.setTextColoxr (WHITE) ;

display.setCursor (0, 0);

display.println("ESP-NOW Receiver");

display.println("Waiting for data...");

display.display();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
return;

ky

// Set ESP8266 as a slave
esp_now_set_self role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

void loop() %
// Nothing to do here
%

Finding the ESP-WROOM-02D MAC Address

Before using these sketches, upload this code to your ESP-WROOM-02D to get its MAC
address:

f#include <ESP8266WiFi.h>

void setup() {
Serial.begin(115200);
WiFi.mode (WIFI_STA);

Serial.println();
Serial.print("ESP8266 MAC Address: ");
Serial.println(WiFi.macAddress());

%

void loop() %



// Nothing to do here
%

Then replace the receiverAddress array in the ESP32-E sender code with the MAC address you
get from the Serial Monitor.

This implementation allows your ESP32-E to send counter values and messages to your ESP-
WROOM-02D, which will display them on an OLED screen.

#include <esp_now.h>
#include <WiFi.h>

// REPLACE WITH THE MAC Address of your receiver ESP8266
uint8_t broadcastAddress[] = {OxCC, 0x50, OxE3, 0x36, 0x4C, OxAC}; // REPLACE THIS with
your ESP8266 MAC

/| Define pins for rotary encoder - USING YOUR WORKING PINS
#define ENCODER_A 27

#define ENCODER_B 14

#define BUTTON 39

/[ Variables for rotary encoder
volatile int counter = O;

volatile boolean TurnDetected = false;
volatile boolean up = false;

/] Structure to send data
typedef struct struct_message {
int encoderValue;

bool buttonState;

} struct_message;

/I Create a structured object
struct_message myData;
bool buttonPressed = false;

// Callback function when data is sent

void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) {
Serial.print("Last Packet Send Status: ");

Serial.printin(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
}

/! Interrupt handler for encoder
void IRAM_ATTR readEncoder() {
TurnDetected = true;



up = (digitalRead (ENCODER_A) == digitalRead (ENCODER_B));
}

void setup() {
// Initialize Serial Monitor
Serial.begin(115200);

/| Set device as a Wi-Fi Station
WiFi.mode(WIFI_STA);

/] Init ESP-NOW

if (esp_now_init() '= ESP_OK) {
Serial.printIn("Error initializing ESP-NOW");
return;

}

/| Register peer

esp_now_peer_info_t peerinfo;

memcpy (peerinfo.peer_addr, broadcastAddress, 6);
peerinfo.channel = O;

peerinfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerinfo) != ESP_OK){
Serial.printin("Failed to add peer");

return;

}

/] Register for a callback function that will be called when data is sent
esp_now_register_send_cb(OnDataSent);

// Set up rotary encoder pins
pinMode(ENCODER_A, INPUT);
pinMode(ENCODER_B, INPUT);
pinMode(BUTTON, INPUT);

/] Attach interrupt - USING YOUR WORKING APPROACH
attachinterrupt(digitalPinTolnterrupt(ENCODER_B), readEncoder, RISING);

/] Print MAC Address for reference
Serial.print("ESP32 MAC Address: ");
Serial.printin(WiFi.macAddress());

}

void loop() {

// Check for button press

if (digitalRead(BUTTON) == LOW) {
buttonPressed = !buttonPressed;



// Send the value via ESP-NOW

myData.encoderValue = counter;

myData.buttonState = buttonPressed;

esp_now_send (broadcastAddress, (uint8_t *) &myData, sizeof(myData));

Serial.print("Button State: ");
Serial.println(buttonPressed ? "Pressed" : "Released");

delay(200); // Debounce delay

}

/| Check for encoder rotation
if (TurnDetected) {

if (up) {

counter++;

} else {

counter--;

}

Serial.print("Counter: ");
Serial.println(counter);

// Send the value via ESP-NOW

myData.encoderValue = counter;

myData.buttonState = buttonPressed;

esp_now_send (broadcastAddress, (uint8_t *) &myData, sizeof(myData));

TurnDetected = false; // Reset the flag

}

delay(10); // Small delay to avoid excessive CPU usage

}

the above is the sender code that i have uploaded

#include <ESP8266WiFi.h>
#include <espnow.h>

#include <Wire.h>

#include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>

#define SCREEN_WIDTH 128
#define SCREEN_HEIGHT 64
#define OLED_RESET -1

#define I2C_ADDRESS 0x3C

/| Define 12C pins for ESP8266
#define SDA_PIN 2 // GPIO4 on ESP-WROOM-02D



#define SCL_PIN 14 // GPIO5 on ESP-WROOM-02D
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Data structure - must match the sender
typedef struct struct_message {

int counter;

char message[32];

} struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
memcpy(&myData, incomingData, sizeof(myData));

Serial.printin("Data received!");
Serial.print("Bytes received: ");
Serial.printin(len);
Serial.print("Counter: ");
Serial.printin(myData.counter);
Serial.print("Message: ");
Serial.printin(myData.message);

// Update OLED display
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(0, 0);
display.printin("ESP-NOW Received:");
display.setCursor(0, 16);
display.print("Counter: ");
display.printin(myData.counter);
display.setCursor(0, 32);
display.printin(myData.message);
display.display();

}

void setup() {
Serial.begin(115200);

/[ Initialize 12C
Wire.begin(SDA_PIN, SCL_PIN);

// Initialize OLED

if('display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) {
Serial.printIn(F("SSD1306 allocation failed"));

for(;;);

}



display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(0, 0);
display.printin("ESP-NOW Receiver");
display.printin("Waiting for data...");
display.display();

/| Set device as a Wi-Fi Station
WiFi.mode(WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.printin("Error initializing ESP-NOW");
return;

}

/| Set ESP8266 as a slave
esp_now_set_self_role(ESP_NOW_ROLE_SLAVE);

/| Register callback function
esp_now_register_recv_cb(OnDataRecv);

}

void loop() {
// Nothing to do here
}

the above is the sender code that i have uploaded

#include <ESP8266WiFi.h>
#include <espnow.h>

#include <Wire.h>

#include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>

#define SCREEN_WIDTH 128
#define SCREEN_HEIGHT 64
#define OLED_RESET -1

#define I2C_ADDRESS 0x3C

// Define 12C pins for ESP8266
#define SDA_PIN 2 // GPIO4 on ESP-WROOM-02D
#define SCL_PIN 14 // GPIO5 on ESP-WROOM-02D

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Data structure - must match the sender
typedef struct struct_message {



int counter;
char message[32];
} struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
memcpy(&myData, incomingData, sizeof(myData));

Serial.printin("Data received!");
Serial.print("Bytes received: ");
Serial.printin(len);
Serial.print("Counter: ");
Serial.printin(myData.counter);
Serial.print("Message: ");
Serial.printin(myData.message);

// Update OLED display
display.clearDisplay();
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(0, 0);
display.printin("ESP-NOW Received:");
display.setCursor(0, 16);
display.print("Counter: ");
display.printin(myData.counter);
display.setCursor(0, 32);
display.printin(myData.message);
display.display();

}

void setup() {
Serial.begin(115200);

/[ Initialize 12C
Wire.begin(SDA_PIN, SCL_PIN);

// Initialize OLED

if('display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) {
Serial.printIn(F("SSD1306 allocation failed"));

for(;;);

}

display.clearDisplay/();

display.setTextSize(1);

display.setTextColor(WHITE);

display.setCursor(0, 0);

display.printin("ESP-NOW Receiver");



display.printin("Waiting for data...");
display.display();

/| Set device as a Wi-Fi Station
WiFi.mode(WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.printIn("Error initializing ESP-NOW");
return;

}

// Set ESP8266 as a slave
esp_now_set_self_role(ESP_NOW_ROLE_SLAVE);

/] Register callback function
esp_now_register_recv_cb(OnDataRecv);

}

void loop() {
// Nothing to do here
}

the above one is the receiver code .

the rotary encoder is working properly and its showing success on delivery . but when i change
the counter value the incrementation is not being displayed on the receiver . in oled its showing
espnow receiver waiting for data. help me fix the error

Based on the provided code and the issue you're experiencing, there are a few problems that
need to be addressed to get your ESP-NOW communication working correctly between the
ESP32 sender and ESP8266 receiver. Here's what we need to fix:

1. Data structure mismatch: The sender and receiver are using different data structures. Let's
align them.

2. 12C pin configuration: The ESP8266 (ESP-WROOM-02D) typically uses different GPIO pins
for 12C.

3. OLED display update: The receiver code needs to be adjusted to display the correct
information.

Here's how to fix these issues:

1. Update the data structure in both sender and receiver code:

typedef struct struct_message $
int encoderValue;
bool buttonState;

} struct_message;



2. Change the 12C pins for the ESP8266 (ESP-WROOM-02D):

jtidefine SDA_PIN 4 // GPIO4 on ESP-WROOM-02D
f#idefine SCL_PIN 5 // GPIO5 on ESP-WROOM-02D

3. Update the receiver's OnDataRecv function:

void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");

Serial.print("Encoder value: ");
Serial.println(myData.encoderValue);

Serial.print("Button state: ");
Serial.println(myData.buttonState ? "Pressed" : "Released");

// Update OLED display
display.clearDisplay();
display.setTextSize(1);
display.setTextColor (WHITE) ;
display.setCursor(0, 0);
display.println("ESP-NOW Received:");
display.setCursor (0, 16);
display.print("Encoder: ");
display.println(myData.encoderValue);
display.setCursor (0, 32);
display.print("Button: ");
display.println(myData.buttonState ? "Pressed" : "Released");
display.display();

After making these changes, upload the updated code to both your ESP32 sender and
ESP8266 receiver. The OLED display should now show the encoder value and button state as
they change on the sender side.

If you're still experiencing issues, double-check the following:
1. Ensure the MAC address in the sender code matches your ESP8266 receiver's MAC
address.
2. Verify that your OLED display is properly connected to the correct 12C pins on the ESP8266.
3. Check that your ESP-NOW initialization is successful on both devices.

These changes should resolve the issue of the counter not being displayed on the receiver's
OLED screen.



with tthis write the correct code

Based on the issues you're experiencing with your ESP-NOW communication between the
ESP32-E sender and ESP-WROOM-02D receiver, | can see that there's a data structure
mismatch between your sender and receiver code. Let me provide the corrected code for both
devices.

Sender Code (ESP32-E)

#include <esp_now.h>
f#include <WiFi.h>

// REPLACE WITH THE MAC Address of your receiver ESP8266
uint8_t broadcastAddress[] = {0xCC, Ox50, OxE3, 0x36, 0x4C, OxAC}; // Your ESP8266 MAC

// Define pins for rotary encoder
j#fdefine ENCODER_A 27

jidefine ENCODER_B 14

j#tdefine BUTTON 39

// Variables for rotary encoder
volatile int counter = 0;

volatile boolean TurnDetected = false;
volatile boolean up = false;

// Structure to send data
typedef struct struct_message %
int encoderValue;
bool buttonState;
} struct_message;

// Create a structured object
struct_message myData;
bool buttonPressed = false;

// Callback function when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
¥

// Interrupt handler for encoder
void IRAM_ATTR readEncoder() %

TurnDetected = true;

up = (digitalRead(ENCODER_A) == digitalRead(ENCODER_B));
¥

void setup() {
// Initialize Serial Monitor
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);



// Init ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, broadcastAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK){
Serial.println("Failed to add peer");
return;

¥

// Register for a callback function that will be called when data is sent
esp_now_register_send_cb(OnDataSent);

// Set up rotary encoder pins
pinMode (ENCODER_A, INPUT);
pinMode (ENCODER_B, INPUT);
pinMode (BUTTON, INPUT);

// Attach interrupt
attachInterrupt(digitalPinToInterrupt(ENCODER_B), readEncoder, RISING);

// Print MAC Address for reference
Serial.print("ESP32 MAC Address: ");
Serial.println(WiFi.macAddress());

void loop() %
// Check for button press
if (digitalRead(BUTTON) == LOW) %
buttonPressed = !buttonPressed;

// Send the value via ESP-NOW

myData.encoderValue = counter;

myData.buttonState = buttonPressed;

esp_now_send(broadcastAddress, (uint8_t *x) &myData, sizeof(myData));

Serial.print("Button State: ");
Serial.println(buttonPressed ? "Pressed" : "Released");

delay(200); // Debounce delay

// Check for encoder rotation
if (TurnDetected) %
if (up) 4
counter++;
t else §
counter--;



Serial.print("Counter: ");
Serial.println(counter);

// Send the value via ESP-NOW

myData.encoderValue = counter;

myData.buttonState = buttonPressed;

esp_now_send (broadcastAddress, (uint8_t %) &myData, sizeof(myData));

TurnDetected = false; // Reset the flag

delay(10); // Small delay to avoid excessive CPU usage
%

Receiver Code (ESP-WROOM-02D)

#include <ESP8266WiFi.h>
#include <espnow.h>

#include <Wire.h>

f##include <Adafruit_GFX.h>
f##include <Adafruit_SSD1306.h>

jidefine SCREEN_WIDTH 128
jidefine SCREEN_HEIGHT 64
fidefine OLED_RESET -1

jidefine I2C_ADDRESS 0x3C

// Define I2C pins for ESP8266
j#idefine SDA_PIN 2 // GPIO2 on ESP-WROOM-02D
jtdefine SCL_PIN 14 // GPI014 on ESP-WROOM-02D

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Data structure - must match the sender
typedef struct struct_message $

int encoderValue;

bool buttonState;
t struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");

Serial.print("Bytes received: ");

Serial.println(len);

Serial.print("Encoder value: ");
Serial.println(myData.encoderValue);

Serial.print("Button state: ");
Serial.println(myData.buttonState ? "Pressed" : "Released");



// Update OLED display

display.
display.
display.
display.
display.
display.
display.
display.
display.
display.
display.
.display();

display

clearDisplay();
setTextSize(1);

setTextColoxr (WHITE);
setCursor (0, 0);
println("ESP-NOW Received:");
setCursor (0, 16);
print("Encoder: ");
println(myData.encoderValue);
setCursor (0, 32);
print("Button: ");
println(myData.buttonState ? "Pressed"

void setup() §
Serial.begin(115200);

// Initialize I2C
Wire.begin(SDA_PIN, SCL_PIN);

// Initialize OLED
if(!display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) 1

Serial.println(F("SSD1306 allocation failed"));

for(;;);

3

display.
display.
display.
display.
display.
display.
display.

clearDisplay();

setTextSize(1);

setTextColor (WHITE);
setCursor(0, 0);
println("ESP-NOW Receiver");
println("Waiting for data...");
display();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_
Serial.println("Error initializing ESP-NOW");

now_init() != Q) {

return;

3

// Set ESP8266 as a slave

esp_now_

set_self role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

void loop() 1%
// Nothing to do here

3

The main issues fixed in this code:

"Released");



1. The data structure in the receiver code now matches the sender code (using encoderValue
and buttonState instead of counter and message).

2. The receiver's callback function now correctly processes and displays the encoder value
and button state.

3. I've kept your existing 12C pin configuration (SDA_PIN 2, SCL_PIN 14) since those appear to
be the pins you're using on your ESP-WROOM-02D.

Upload these codes to your respective boards and you should see the counter value updating
on the OLED display when you rotate the encoder.

now the rotary encoder is not working

Based on the serial monitor output in your image, | can see that your ESP32 is successfully
sending data (showing "Delivery Success" messages), but there appears to be an issue with
your rotary encoder implementation.

Here are some potential issues and solutions for your rotary encoder problem:

Common Rotary Encoder Issues

Wiring Problems

e Double-check that your rotary encoder pins (CLK, DT, SW) are correctly connected to the
ESP32 pins specified in your code

e Ensure you have proper ground connections between your devices

o Verify that pull-up resistors (10kQ) are properly connected to the CLK and DT pins

Code Issues

e Your interrupt handler might not be correctly detecting rotation
e The debounce implementation might be filtering out valid signals

e The encoder pins might be incorrectly defined in your code

Hardware Issues

e The rotary encoder might be faulty or damaged

¢ Your PCB traces might have continuity issues where you had milling problems

Troubleshooting Steps

1. Test with a basic encoder sketch - Use a simple test sketch without ESP-NOW to isolate
the encoder issue:



jtdefine ENCODER_A 27
jidefine ENCODER_B 14
jtdefine BUTTON 39

volatile int counter = 0;
int lastStateA = HIGH;

void setup() {
Serial.begin(115200);
pinMode (ENCODER_A, INPUT);
pinMode (ENCODER_B, INPUT);
pinMode (BUTTON, INPUT_PULLUP);

void loop() %
// Read the current state of CLK
int currentStateA = digitalRead(ENCODER_A);

// If last and current state of CLK are different, then pulse occurred
// React to only 1 state change to avoid double count
if (currentStateA != lastStateA && currentStateA == HIGH) $
// If the DT state is different than the CLK state then
// the encoder is rotating CCW so decrement
if (digitalRead(ENCODER_B) != currentStateA) %
counter--;
t else {
// Encoder is rotating CW so increment
counter++;

k;
Serial.print("Counter: ");
Serial.println(counter);

%
lastStateA = currentStateA;

// Check button

if (digitalRead(BUTTON) == LOW) %
Serial.println("Button pressed!");
delay(250); // Debounce

%

2. Check for hardware issues - Use a multimeter to verify continuity between your rotary
encoder pins and the ESP32 pins

3. Verify external connections - If you're using external wiring as mentioned in your
documentation, ensure these connections are secure

4. Try different pins - Some ESP32 pins might have special functions that interfere with the
encoder operation

Based on your documentation, you had issues with the rotary encoder connection in your PCB
design, which required external wiring to fix. Make sure this external wiring is properly
implemented and that the ground connections between all components are solid.



give me basic code where i should be able to turn
the led on 02d board when i click the reset button

of wrrom 32e.

Based on your ESP-NOW communication setup between your ESP32-E (sender) and ESP-
WROOM-02D (receiver), I'll provide code that turns on an LED on the 02D board when you
press the reset button on the ESP32-E.

Sender Code (ESP32-E)

f#include <esp_now.h>
#include <WiFi.h>

// ESP-WROOM-02D MAC Address (replace with your receiver's MAC)
uint8_t receiverAddress[] = {0xCC, 0x50, OxE3, 0x36, 0x4C, OxAC%;

// Structure to send data

typedef struct struct_message $
bool ledState;

} struct_message;

struct_message myData;

// Callback function when data is sent

void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");

ky

void setup() §
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
retuzrn;

3

// Register send callback
esp_now_register_send_cb(OnDataSent);

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, receiverAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer
if (esp_now_add_peer(&peerInfo) != ESP_OK) %



Serial.println("Failed to add peer");
return;

¥

// Send LED ON command on boot (after reset)
myData.ledState = true;
esp_now_send(receiverAddress, (uint8_t %) &myData, sizeof(myData));

Serial.println("Reset button pressed - LED ON command sent");

void loop() %
// Nothing needed in loop - message is sent once after reset

3

Receiver Code (ESP-WROOM-02D)

#include <ESP8266WiFi.h>
#include <espnow.h>

// Define LED pin
jidefine LED_PIN 4 // GPIO4 on ESP-WROOM-02D

// Data structure - must match the sender
typedef struct struct_message 3

bool ledState;
t struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");
Serial.print("LED State: ");
Serial.println(myData.ledState ? "ON" : "OFF");

// Set LED state based on received data
digitalWrite(LED_PIN, myData.ledState ? HIGH : LOW);

void setup() §
Serial.begin(115200);

// Initialize LED pin
pinMode (LED_PIN, OUTPUT);
digitalWrite(LED_PIN, LOW); // Start with LED off

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW
if (esp_now_init() != 0) %



Serial.println("Exror initializing ESP-NOW");
return;

¥

// Set ESP8266 as a slave
esp_now_set_self role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

Serial.println("Receiver ready");

ky

void loop() %
// Nothing to do here

ky

This code works by:

1. Sending an LED ON command immediately after the ESP32-E boots up (which happens
when you press the reset button)

2. The ESP-WROOM-02D receives this command and turns on the LED connected to GP104

Remember to replace the receiverAddress with your actual ESP-WROOM-02D's MAC address,
and verify that your LED is connected to GPIO4 (or change the pin number in the code if it's
different).

instead of led i wanted to turn on the neopixel
make a code for that

Based on your request to use a NeoPixel instead of an LED, I've modified the code to control a
NeoPixel strip using ESP-NOW communication between your ESP32-E (sender) and ESP-
WROOM-02D (receiver). Here's the updated code for both devices:

Sender Code (ESP32-E)

f#include <esp_now.h>
#include <WiFi.h>

// ESP-WROOM-02D MAC Address (replace with your receiver's MAC)
uint8_t receiverAddress[] = {0xCC, 0x50, OxE3, 0x36, Ox4C, OxAC%;

// Structure to send data
typedef struct struct_message $

bool neopixelState;

uint8_t r, g, b; // RGB values for NeoPixel
} struct_message;

struct_message myData;



void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) {
Serial.print(“Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");

ky

void setup() §
Serial.begin(115200);
WiFi.mode (WIFI_STA);

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
retuzrn;

3

esp_now_register_send_cb(OnDataSent);

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, receiverAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

if (esp_now_add_peer(&peerInfo) != ESP_OK) $
Serial.println("Failed to add peer");
retuzrn;

// Send NeoPixel ON command with red color on boot
myData.neopixelState = true;

myData.r = 255; // Red
myData.g = 0;
myData.b = 0;

esp_now_send(receiverAddress, (uint8_t x) &myData, sizeof(myData));
Serial.println("Reset button pressed - NeoPixel ON command sent");

void loop() 1%
// Nothing needed in loop - message is sent once after reset

3

Receiver Code (ESP-WROOM-02D)

fFinclude <ESP8266WiFi.h>
#finclude <espnow.h>
{#finclude <Adafruit_NeoPixel.h>

f##define NEOPIXEL_PIN 4 // GPIO4 on ESP-WROOM-02D
jidefine NUM_PIXELS 1 // Assuming a single NeoPixel

Adafruit_NeoPixel pixels(NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800);
typedef struct struct_message 3

bool neopixelState;
uint8_t r, g, b;



} struct_message;
struct_message myData;

void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");

Serial.print("NeoPixel State: ");

Serial.println(myData.neopixelState ? "ON" : "OFF");
Serial.printf("Color: R=%d, G=%d, B=%d\n", myData.r, myData.g, myData.b);

if (myData.neopixelState) {

pixels.setPixelColor (0, pixels.Color(myData.r, myData.g, myData.b));
t else §

pixels.setPixelColor(@, pixels.Coloxr(®, 0, 0)); // Turn off
%

pixels.show();

void setup() §
Serial.begin(115200);

pixels.begin();
pixels.clear();
pixels.show();

WiFi.mode (WIFI_STA);
WiFi.disconnect();

if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
return;

ky

esp_now_set_self role(ESP_NOW_ROLE_SLAVE);
esp_now_register_recv_cb(OnDataRecv);

Serial.println("Receiver ready");

void loop() %
// Nothing to do here
%

This code will turn on a single NeoPixel connected to GPIO4 of your ESP-WROOM-02D when
you press the reset button on your ESP32-E. The NeoPixel will light up red. You can modify the
color by changing the RGB values in the sender code.

Remember to install the Adafruit_NeoPixel library in your Arduino IDE for the receiver code to
work. Also, ensure your NeoPixel is properly connected to the ESP-WROOM-02D, including
power and ground connections.



C:\Users\abinm\AppData\Local\Temp.arduinolDE-
unsaved202538-13240-
q15tz2.xqy6c\sketch_apr8d\sketch_apr8d.ino:8:36
: error: expected primary-expression before ',
token

8 | Adafruit_NeoPixel pixels(NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800);

| AN

exit status 1

Compilation error: expected primary-expression before ',' token
correct this

The error message indicates a syntax issue with your NeoPixel initialization. The problem is likely
that one of your constants (NUM_PIXELS or NEOPIXEL_PIN) hasn't been defined before you're
trying to use it.

To fix this error, you need to define these constants before using them in the Adafruit_NeoPixel
constructor. Here's how to correct it:

f#finclude <Adafruit_NeoPixel.h>

// Define constants first
f#idefine NUM_PIXELS 1 // Number of NeoPixels in your strip
f#idefine NEOPIXEL_PIN 4 // GPIO pin connected to the NeoPixels

// Then initialize the NeoPixel object
Adafruit_NeoPixel pixels(NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800);

void setup() {

pixels.begin();

pixels.show(); // Initialize all pixels to 'off'
%

void loop() 1%
// Your code here

ky

The key fix is making sure that NUM_PIXELS and NEOPIXEL_PIN are defined before you use
them. The error "expected primary-expression before ',' token" typically occurs when the
compiler can't recognize a variable or constant because it hasn't been defined yet.



redefine the code and write

Based on the issues with your ESP-NOW communication between ESP32-E (sender) and ESP-
WROOM-02D (receiver), I'll provide corrected code for controlling a NeoPixel when pressing the
reset button.

Sender Code (ESP32-E)

#include <esp_now.h>
#include <WiFi.h>

// ESP-WROOM-02D MAC Address (replace with your receiver's MAC)
uint8_t receiverAddress[] = {0xCC, 0x50, OxE3, 0x36, 0x4C, OxAC%;

// Structure to send data
typedef struct struct_message $

bool neopixelState;

uint8_t r, g, b; // RGB values for NeoPixel
} struct_message;

struct_message myData;

void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");

ky

void setup() {
Serial.begin(115200);
WiFi.mode (WIFI_STA);

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
retuzrn;

}
esp_now_register_send_cb(OnDataSent);

esp_now_peer_info_t peerInfo;

memcpy (peexrInfo.peer_addr, receiverAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

if (esp_now_add_peer(&peerInfo) != ESP_OK) %
Serial.println("Failed to add peer");
return;

¥

// Send NeoPixel ON command with red color on boot
myData.neopixelState = true;

myData.r = 255; // Red
myData.g = O;
myData.b = 0;

esp_now_send(receiverAddress, (uint8_t x) &myData, sizeof(myData));



Serial.println("Reset button pressed - NeoPixel ON command sent");

ky

void loop() %
// Nothing needed in loop - message is sent once after reset

3

Receiver Code (ESP-WROOM-02D)

JFinclude <ESP8266WiFi.h>
#include <espnow.h>
f#finclude <Adafruit_NeoPixel.h>

// Define NeoPixel parameters
jidefine NUM_PIXELS 1 // Number of NeoPixels in your strip
j#idefine NEOPIXEL_PIN 4 // GPIO4 on ESP-WROOM-02D

// Initialize NeoPixel stzrip
Adafruit_NeoPixel pixels(NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800) ;

// Data structure - must match the sender
typedef struct struct_message $

bool neopixelState;

uint8_t r, g, b;
t struct_message;

struct_message myData;

void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");

Serial.print("NeoPixel State: ");

Serial.println(myData.neopixelState ? "ON" : "OFF");
Serial.printf("Color: R=%d, G=%d, B=%d\n", myData.r, myData.g, myData.b);

if (myData.neopixelState) {

pixels.setPixelColor (@, pixels.Color(myData.r, myData.g, myData.b));
t else §

pixels.setPixelColor (@, pixels.Color(0, O, 0)); // Turn off
&

pixels.show();

void setup() {
Serial.begin(115200);

// Initialize NeoPixel
pixels.begin();
pixels.clear();
pixels.show();

WiFi.mode (WIFI_STA);
WiFi.disconnect();



if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
return;

3

esp_now_set_self role(ESP_NOW_ROLE_SLAVE);
esp_now_register_recv_cb(OnDataRecv);

Serial.println("Receiver ready");

ky

void loop() %
// Nothing to do here

ky

Make sure to:
1. Replace the MAC address in the sender code with your ESP-WROOM-02D's actual MAC
address
2. Verify that your NeoPixel is connected to GPIO4 on the ESP-WROOM-02D
3. Ensure proper power connections for the NeoPixel (5V power source)
4. Add a 300-500 ohm resistor between the data pin and the NeoPixel for protection

***

write the code such that i should be able to on and
off the neopixel and now only 1 neopixel led is
working i do have 3 leds connected make it
correct too

Based on your ESP-NOW setup and the need to control multiple NeoPixels, I'll provide code that
allows you to turn on/off three NeoPixels on your ESP-WROOM-02D receiver when triggered by
your ESP32-E sender.

Sender Code (ESP32-E)

#include <esp_now.h>
#include <WiFi.h>

// ESP-WROOM-02D MAC Address (replace with your receiver's MAC)
uint8_t receiverAddress[] = {0xCC, Ox50, OxE3, Ox36, 0x4C, OxAC%;

// Structure to send data
typedef struct struct_message 3

bool neopixelState;

uint8_t r, g, b;

uint8_t ledNumber; // Which LED to control (0-2)
} struct_message;



struct_message myData;

void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
%

void setup() §
Serial.begin(115200);
WiFi.mode (WIFI_STA);

if (esp_now_init() != ESP_OK) {
Serial.println("Exror initializing ESP-NOW");
return;

%
esp_now_register_send_cb(OnDataSent);

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, receiverAddress, 6);
peerInfo.channel 0;

peerInfo.encrypt = false;

if (esp_now_add_peer(&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer");
retuzrn;

3

// Turn on all three LEDs with different colors
for (int 1 =0; i < 3; i++) %
myData.neopixelState = true;
myData.ledNumber = 1i;

// Different color for each LED
if (i ==0) {
myData.r = 255; myData.g = 0; myData.b = 0; // Red
t else if (i == 1) {
myData.r = O; myData.g
t else {
myData.r = O; myData.g

255; myData.b = 0; // Green

0; myData.b

I}
N
¢
ol

; // Blue

esp_now_send (receiverAddress, (uint8_t %) &myData, sizeof(myData));
delay(100); // Small delay between messages

Serial.println("Reset button pressed - NeoPixel commands sent");

3

void loop() {1
// Nothing needed in loop - messages sent once after reset

ky



Receiver Code (ESP-WROOM-02D)

#include <ESP8266WiFi.h>
#finclude <espnow.h>
f#finclude <Adafruit_NeoPixel.h>

// Define NeoPixel parameters
f#tdefine NUM_PIXELS 3 // Three NeoPixels in the strip
jidefine NEOPIXEL_PIN 4 // GPIO4 on ESP-WROOM-02D

// Initialize NeoPixel strip
Adafruit_NeoPixel pixels(NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800);

// Data structure - must match the sender
typedef struct struct_message $

bool neopixelState;

uint8_t r, g, b;

uint8_t ledNumber; // Which LED to control (0-2)
} struct_message;

struct_message myData;

void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.println("Data received!");

Serial.print("NeoPixel State: ");

Serial.println(myData.neopixelState ? "ON" : "OFF");
Serial.printf("Color: R=%d, G=%d, B=%d\n", myData.r, myData.g, myData.b);
Serial.printf("LED Number: %d\n", myData.ledNumber);

// Check if the LED number is valid
if (myData.ledNumber < NUM_PIXELS) {
if (myData.neopixelState) %
pixels.setPixelColor(myData.ledNumber, pixels.Color(myData.r, myData.g, myData.b));
t else {
pixels.setPixelColor(myData.ledNumber, pixels.Coloxr(®, @, ©)); // Turn off
¥
pixels.show();
%
5

void setup() {
Serial.begin(115200);

// Initialize NeoPixel
pixels.begin();
pixels.clear();
pixels.show();

WiFi.mode (WIFI_STA);
WiFi.disconnect();

if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
retuzrn;



3

esp_now_set_self role(ESP_NOW_ROLE_SLAVE);
esp_now_register_recv_cb(OnDataRecv);

Serial.println("Receiver ready");

3

void loop() {1
// Nothing to do here
3

This code allows you to:

1. Control three separate NeoPixels on a single strip

2. Turn each LED on/off individually

3. Set different colors for each LED

4. Trigger all LEDs to turn on when you press the reset button on the ESP32-E

The sender code sends three separate messages on startup, one for each LED with a different
color. You can modify this to send different patterns or control individual LEDs as needed.

ESP-NOW Communication with Rotary Encoder
Counter

Here's a complete code example that uses ESP-NOW to transmit rotary encoder counter values
from one ESP32 to another and display them on an OLED screen:

#finclude <esp_now.h>
#finclude <WiFi.h>

#finclude <Wire.h>

f#finclude <Adafruit_GFX.h>
j##include <Adafruit_SSD1306.h>

f#idefine SCREEN_WIDTH 128 // OLED display width, in pixels
j#tdefine SCREEN_HEIGHT 64 // OLED display height, in pixels

// Declaration for an SSD1306 display connected to I2C (SDA, SCL pins)
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1);

// Define Rotary Encoder pins
j#idefine ENCODER_CLK 14 // CLK pin
jidefine ENCODER_DT 27 // DT pin
Jtdefine ENCODER_SW 39 // Switch pin

// REPLACE WITH THE MAC Address of your receiver
uint8_t broadcastAddress[] = {0xFF, OxFF, OxFF, OxFF, OxFF, OxFF%;

// Variables for rotary encoder



0;
LOW;

volatile int counter
volatile int lastCLK
int buttonState = 0;
int lastButtonState = 0;

// Variable to store if sending data was successful
String success;

// Structure to send data
typedef struct struct_message 3
int encoderValue;
bool buttonPressed;
} struct_message;

// Create a struct_message called encoderReadings to hold encoder readings
struct_message encoderReadings;

// Create a struct_message to hold incoming encoder readings
struct_message incomingReadings;

esp_now_peer_info_t peerlnfo;
// Callback when data is sent

void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("\r\nLast Packet Send Status:\t");

Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
if (status == 0)%
success = "Delivery Success :)";
}
elses
success = "Delivery Fail :(";
5

// Callback when data is received
void OnDataRecv(const uint8_t % mac, const uint8_t *incomingData, int len) {
memcpy (&incomingReadings, incomingData, sizeof(incomingReadings));
Serial.print("Bytes received: ");
Serial.println(len);
Serial.print("Counter: ");
Serial.println(incomingReadings.encoderValue);
Serial.print("Button: ");
Serial.println(incomingReadings.buttonPressed ? "Pressed" : "Released");

void setup() {
// Init Serial Monitor
Serial.begin(115200);

// Set up rotary encoder pins
pinMode (ENCODER_CLK, INPUT);
pinMode (ENCODER_DT, INPUT);
pinMode (ENCODER_SW, INPUT_PULLUP);

// Init OLED display
if(!display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) %



Serial.println(F("SSD1306 allocation failed"));
for(;;);

¥

display.clearDisplay();

display.display();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Init ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
retuzrn;

3

// Register for Send CB to get the status of transmitted packet
esp_now_register_send_cb(OnDataSent);

// Register peer

memcpy (peerInfo.peer_addr, broadcastAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK){
Serial.println("Failed to add peer");
retuzrn;

3

// Register for a callback function that will be called when data is received
esp_now_register_recv_cb(OnDataRecv);

void loop() %
readEncoder() ;
readButton();

// Set values to send
encoderReadings.encoderValue = counter;
encoderReadings.buttonPressed = (buttonState == LOW);

// Send message via ESP-NOW
esp_err_t result = esp_now_send(broadcastAddress, (uint8_t %) &encoderReadings, sizeof!

if (result == ESP_OK) %
Serial.println("Sent with success");

¥
else {
Serial.println("Exror sending the data");

3

updateDisplay();
delay(100); // Small delay for stability

void readEncoder() f{



// Read the current state of CLK
int currentCLK = digitalRead(ENCODER_CLK) ;

// If last and current state of CLK are different, then a pulse occurred
if (currentCLK != lastCLK && currentCLK == HIGH) %
// If the DT state is different than the CLK state then
// the encoder is rotating counterclockwise
if (digitalRead(ENCODER_DT) != currentCLK) {
counter--;
t else {
// Encoder is rotating clockwise
counter++;
3
Serial.print("Counter: ");
Serial.println(counter);

// Save last CLK state
lastCLK = currentCLK;
¥

void readButton() %
// Read the button state
buttonState = digitalRead (ENCODER_SW) ;

// Check if the button state has changed
if (buttonState != lastButtonState) {
if (buttonState == LOW) %
Serial.println("Button pressed!");
counter = 0; // Reset counter when button is pressed
&
delay(50); // Debounce delay

3

// Save the current button state for next comparison
lastButtonState = buttonState;

void updateDisplay() {1
// Display Readings on OLED Display
display.clearDisplay();
display.setTextSize(1);
display.setTextColor (WHITE) ;
display.setCursor (0, 0);
display.println("ENCODER READINGS");

// Display local counter value
display.setCursor(0, 15);
display.print("Local Counter: ");
display.print(counter);

// Display incoming counter value
display.setCursor (0, 25);
display.print("Remote Counter: ");
display.print(incomingReadings.encoderValue);



// Display button state

display.setCursor (0, 35);

display.print("Button: ");

display.print(incomingReadings.buttonPressed ? "Pressed" : "Released");

// Display transmission status
display.setCursor(0, 56);
display.print(success);
display.display();

Code Explanation

Libraries and Definitions

#include <esp_now.h> // ESP-NOW communication library

#include <WiFi.h> // Required for ESP-NOW to work
#include <Wire.h> // I2C communication for the OLED display
#finclude <Adafruit_GFX.h> // Graphics library for the display

#include <Adafruit_SSD1306.h> // OLED display library

f##define SCREEN_WIDTH 128 // OLED display width in pixels
f#tdefine SCREEN_HEIGHT 64 // OLED display height in pixels

Hardware Setup

// Create the OLED display object
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, -1);

// Define the GPIO pins for the rotary encoder
j#idefine ENCODER_CLK 14 // Clock pin of the encoder

jidefine ENCODER_DT 27 // Data pin of the encoder
jtdefine ENCODER_SW 39 // Switch pin (button) of the encoder

ESP-NOW Configuration

// MAC address of the receiver ESP32 - replace with actual MAC
uint8_t broadcastAddress[] = {0xFF, OxFF, OxFF, OxFF, OxFF, OxFF%;

// Variables to store encoder readings

volatile int counter = O; // Current encoder position
volatile int lastCLK = LOW; // Last state of the CLK pin
int buttonState = 0; // Current button state
int lastButtonState = 0; // Previous button state

// Variable to store transmission status
String success;



Data Structure

// Structure to send data - must match on both devices
typedef struct struct_message 3
int encoderValue; // Current encoder counter value
bool buttonPressed; // Button state (pressed or not)
t struct_message;

// Create instances of the structure for sending and receiving
struct_message encoderReadings; // For sending data
struct_message incomingReadings; // For receiving data

// ESP-NOW peer information
esp_now_peer_info_t peerlInfo;

Callback Functions

// Called when data is sent - provides delivery status
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
// Print status to serial monitor
Serial.print("\r\nLast Packet Send Status:\t");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");

// Store status message for display
if (status == 0)1

success = "Delivery Success :)";
¥
else$

success = "Delivery Fail :(";
ks

// Called when data is received

void OnDataRecv(const uint8_t * mac, const uint8_t *incomingData, int len) {
// Copy received data to our structure
memcpy (&incomingReadings, incomingData, sizeof(incomingReadings));

// Print received data to serial monitoxr

Serial.print("Bytes received: ");

Serial.println(len);

Serial.print("Counter: ");
Serial.println(incomingReadings.encoderValue);

Serial.print("Button: ");

Serial.println(incomingReadings.buttonPressed ? "Pressed" : "Released");



Setup Function

void setup() {
// Initialize serial communication
Serial.begin(115200);

// Configure rotary encoder pins

pinMode (ENCODER_CLK, INPUT);

pinMode (ENCODER_DT, INPUT);

pinMode (ENCODER_SW, INPUT_PULLUP); // Use internal pull-up resistor

// Initialize OLED display
if(!display.begin(SSD1306_SWITCHCAPVCC, ©x3C)) 1%
Serial.println(F("SSD1306 allocation failed"));
for(;;); // Don't proceed if display initialization fails
¥
display.clearDisplay();
display.display();

// Configure ESP32 as a Wi-Fi station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
retuzrn;

ky

// Register callback for when data is sent
esp_now_register_send_cb(OnDataSent);

// Configure peer device information

memcpy (peerInfo.peer_addr, broadcastAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

// Add the peer device to ESP-NOW

if (esp_now_add_peer(&peerInfo) != ESP_OK){
Serial.println("Failed to add peer");
retuzrn;

ky

// Register callback for when data is received
esp_now_register_recv_cb(OnDataRecv);

Main Loop

void loop() %
// Read encoder and button states
readEncoder();
readButton();

// Prepare data to send



encoderReadings.encoderValue = counter;
encoderReadings.buttonPressed = (buttonState == LOW);

// Send data via ESP-NOW
esp_err_t result = esp_now_send(broadcastAddress, (uint8_t *) &encoderReadings, sizeof!(

// Check if sending was successful
if (result == ESP_OK) f{
Serial.println("Sent with success");

%
else %
Serial.println("Error sending the data");

I

// Update the OLED display

updateDisplay();

delay(100); // Small delay for stability
%

Encoder Reading Function

void readEncoder() %
// Read current CLK pin state
int currentCLK = digitalRead(ENCODER_CLK) ;

// Check if CLK changed from LOW to HIGH (rising edge)
if (currentCLK != lastCLK && currentCLK == HIGH) %
// Determine rotation direction by checking DT pin
if (digitalRead(ENCODER_DT) != currentCLK) {

counter--; // Counterclockwise rotation
t else {
counter++; // Clockwise rotation

k;
Serial.print("Counter: ");
Serial.println(counter);

// Save current CLK state for next comparison
lastCLK = currentCLK;
%

Button Reading Function

void readButton() %
// Read button state (LOW when pressed due to INPUT_PULLUP)
buttonState = digitalRead (ENCODER_SW) ;

// Check if button state changed
if (buttonState != lastButtonState) {
if (buttonState == LOW) %
Serial.println("Button pressed!");
counter = 0; // Reset counter when button is pressed



delay(50); // Debounce delay to prevent multiple readings
%

// Save current button state for next comparison
lastButtonState = buttonState;
%

Display Update Function

void updateDisplay() {1
// Clear the display
display.clearDisplay();
display.setTextSize(1);
display.setTextColor (WHITE) ;

// Display title
display.setCursor(0, 0);
display.println("ENCODER READINGS");

// Display local counter value
display.setCursor(0, 15);
display.print("Local Counter: ");
display.print(counter);

// Display remote counter value received from other ESP32
display.setCursor (0, 25);

display.print("Remote Counter: ");
display.print(incomingReadings.encoderValue);

// Display button state

display.setCursor (0, 35);

display.print("Button: ");

display.print(incomingReadings.buttonPressed ? "Pressed" : "Released");

// Display transmission status
display.setCursor(0, 56);
display.print(success);

// Update the display with all new information
display.display();

This code creates a two-way communication system where each ESP32 can send and receive
rotary encoder values. You'll need to upload this code to both ESP32 boards, making sure to
update the MAC address on each board to point to the other board.



write now in terms of my specific use case tell the
codes for the transmitter and receiver

Based on your specific use case of using a rotary encoder with ESP-NOW communication
between an ESP32-E (sender) and ESP-WROOM-02D (receiver), here are the modified codes for
both devices:

Transmitter Code (ESP32-E)

#include <esp_now.h>
f#include <WiFi.h>

// REPLACE WITH THE MAC Address of your receiver ESP-WROOM-02D
uint8_t broadcastAddress[] = {0xCC, 0x50, OxE3, 0x36, 0x4C, OxAC%;

// Define pins for rotary encoder
j#idefine ENCODER_CLK 14

jidefine ENCODER_DT 27

jtdefine ENCODER_SW 39

// Variables for rotary encoder
volatile int counter = 0;

volatile boolean TurnDetected = false;
volatile boolean up = false;

// Structure to send data
typedef struct struct_message $
int encoderValue;
bool buttonState;
t struct_message;

struct_message myData;

// Callback when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) {
Serial.print("\r\nLast Packet Send Status:\t");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
%

// Interrupt handler for encoder
void IRAM_ATTR readEncoder() £

TurnDetected = true;

up = (digitalRead(ENCODER_CLK) == digitalRead(ENCODER_DT));
%

void setup() {
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Init ESP-NOW
if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");



return;

hy

// Register peer

esp_now_peer_info_t peerInfo;

memcpy (peerInfo.peer_addr, broadcastAddress, 6);
peerInfo.channel 0;

peerInfo.encrypt = false;

// Add peer

if (esp_now_add_peer(&peerInfo) != ESP_OK){
Serial.println("Failed to add peer");
retuzrn;

3

// Register for a callback function that will be called when data is sent
esp_now_register_send_cb(OnDataSent);

// Set up rotary encoder pins
pinMode (ENCODER_CLK, INPUT);
pinMode (ENCODER_DT, INPUT);
pinMode (ENCODER_SW, INPUT_PULLUP);

// Attach interrupt
attachInterrupt(digitalPinToInterrupt(ENCODER_DT), readEncoder, RISING);

void loop() %
if (TurnDetected) 1
if (up) ¢
counter++;
t else {
counter--;

y

Serial.print("Counter: ");
Serial.println(counter);

// Send the value via ESP-NOW

myData.encoderValue = counter;

myData.buttonState = (digitalRead (ENCODER_SW) == LOW);
esp_now_send(broadcastAddress, (uint8_t *x) &myData, sizeof(myData));

TurnDetected = false; // Reset the flag

delay(10); // Small delay to avoid excessive CPU usage
%



Receiver Code (ESP-WROOM-02D)

#include <ESP8266WiFi.h>
#finclude <espnow.h>

#include <Wire.h>

f##include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>

jidefine SCREEN_WIDTH 128
fidefine SCREEN_HEIGHT 64
fidefine OLED_RESET -1

jidefine I2C_ADDRESS 0x3C

// Define I2C pins for ESP8266
j#idefine SDA_PIN 2 // GPIO2 on ESP-WROOM-02D
jidefine SCL_PIN 14 // GPI014 on ESP-WROOM-02D

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Structure to receive data
typedef struct struct_message $
int encoderValue;
bool buttonState;
} struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
memcpy (&myData, incomingData, sizeof(myData));

Serial.print("Bytes received: ");

Serial.println(len);

Serial.print("Encoder value: ");
Serial.println(myData.encoderValue);

Serial.print("Button state: ");
Serial.println(myData.buttonState ? "Pressed" : "Released");

// Update OLED display
display.clearDisplay();
display.setTextSize(1);
display.setTextColoxr (WHITE) ;
display.setCursor (0, 0);
display.println("Rotary Encoder Data:");
display.setCursor(0, 16);
display.print("Value: ");
display.println(myData.encoderValue);
display.setCursor (0, 32);
display.print("Button: ");
display.println(myData.buttonState ? "Pressed" : "Released");
display.display();

void setup() §
Serial.begin(115200);



// Initialize I2C
Wire.begin(SDA_PIN, SCL_PIN);

// Initialize OLED

if(!display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) {1
Serial.println(F("SSD1306 allocation failed"));
for(;;);

I

display.clearDisplay();

display.setTextSize(1);

display.setTextColoxr (WHITE) ;

display.setCursor (0, 0);

display.println("ESP-NOW Receiver");

display.println("Waiting for data...");

display.display();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
return;

ky

// Register callback function
esp_now_set_self role(ESP_NOW_ROLE_SLAVE);
esp_now_register_recv_cb(OnDataRecv);

ky

void loop() %
// Nothing to do here
%

These codes are tailored to your specific setup, using the rotary encoder on the ESP32-E to
send data to the ESP-WROOM-02D, which then displays the received data on an OLED screen.
Remember to replace the broadcastAddress in the transmitter code with the actual MAC address
of your ESP-WROOM-02D receiver.

delivery is being success from the rotary encoder
side but in the oled its still waiting for data

Based on the serial monitor output in your image, | can see that your ESP32-E is successfully
sending data (showing "Delivery Success" messages and counter values), but your ESP-
WROOM-02D with the OLED display is still showing "Waiting for data..."

Here are some potential issues and solutions:



1. Data Structure Mismatch: The sender and receiver might be using different data structures.
Make sure both devices use the exact same struct definition with the same variable names
and types.

2. MAC Address Issue: The MAC address in your sender code might not match the actual
MAC address of your ESP-WROOM-02D receiver.

3. 12C Configuration: Your ESP-WROOM-02D might have incorrect 12C pin definitions for the
OLED display. Based on your schematic, verify that you're using the correct SDA and SCL
pins.

4. Callback Registration: The receiver's callback function might not be properly registered or
might have an error.

5. Display Update Issue: The OLED might be receiving data but not updating the display
correctly.

Try this modified receiver code for your ESP-WROOM-02D:

#include <ESP8266WiFi.h>
J#finclude <espnow.h>

#finclude <Wire.h>

#include <Adafruit_GFX.h>
j##include <Adafruit_SSD1306.h>

fidefine SCREEN_WIDTH 128
jidefine SCREEN_HEIGHT 64
jidefine OLED_RESET -1

jidefine I2C_ADDRESS 0x3C

// Define I2C pins for ESP8266
jidefine SDA_PIN 2 // GPIO2 on ESP-WROOM-02D
f#fdefine SCL_PIN 14 // GPI014 on ESP-WROOM-02D

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET);

// Structure to receive data - MUST match the sender structure exactly
typedef struct struct_message $

int encoderValue;

bool buttonState;
} struct_message;

struct_message myData;

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t xincomingData, uint8_t len) {
// Print MAC address of sender for debugging
char macStr[~46_18];
snprintf(macStr, sizeof(macStr), "%02x:%02x:9%02x:%02x:%02x:%02x",
mac[M6_0], mac[?46_1], mac[™6_2], mac[M6_3], mac[?46_4], mac[?46_5]);
Serial.print("Received from: ");
Serial.println(macStr);

// Copy received data
memcpy (&myData, incomingData, sizeof(myData));



Serial.
Serial
Serial.
Serial.
Serial.
Serial.

print("Bytes received: ");

.println(len);

print("Encoder value: ");
println(myData.encoderValue);
print("Button state: ");
println(myData.buttonState ? "Pressed"

"Released");

// Update OLED display immediately after receiving data

display.
display.
display.
display.
display.
display.
display.
display.
display.
display.
display.
display.

void setu
Serial.

// Init
Wire.be

// Init

clearDisplay();
setTextSize(1);

setTextColoxr (WHITE) ;
setCursor (0, 0);
println("Data Received!");
setCursor (0, 16);
print("Counter: ");
println(myData.encoderValue);
setCursor (0, 32);
print("Button: ");
println(myData.buttonState ? "Pressed"
display();

p(O) 1
begin(115200);

ialize I2C
gin(SDA_PIN, SCL_PIN);

ialize OLED

"Released");

if(!display.begin(SSD1306_SWITCHCAPVCC, I2C_ADDRESS)) 1

Serial.println(F("SSD1306 allocation failed"));

for(;

// Init

display.
display.
display.
display.
display.
display.
display.
display.

// Set
WiFi.mo
WiFi.di

DE

ial display message
clearDisplay();

setTextSize(1);

setTextColoxr (WHITE) ;
setCursor (0, 0);
println("ESP-NOW Receiver");
setCursor (0, 16);
println("Waiting for data...");
display();

device as a Wi-Fi Station
de (WIFI_STA);
sconnect();

// Print MAC address for reference

Serial.
Serial.

// Init
if (esp

Serial.println("Error initializing ESP-NOW");

retur

print ("ESP8266 MAC Address: ");
println(WiFi.macAddress());

ialize ESP-NOW
_now_init() != 0) %

n;



3

// Set ESP8266 as a slave
esp_now_set_self role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

Serial.println("Receiver ready");

ky

void loop() %
// Nothing to do here - all handled in callback
delay(10);

¥

This code includes additional debugging information and ensures the display is updated
immediately when data is received.

i used the code, rotary encoder is working in serial
monitor o that esp32its beeen shown delivery
successful , but in my oled of my secound board
its not working . the oled is turning on and its
showing espnow receiver waiting for data . why is
that trouble shoot the eror and give me a possible
solution so my counter is getting displayed

Based on the information provided, it appears that your ESP32 (sender) is successfully
transmitting data from the rotary encoder, but the ESP-WROOM-02D (receiver) with the OLED
display is not receiving or processing the data correctly. Here are some potential issues and
solutions:

Troubleshooting

1. MAC Address Mismatch: Ensure the MAC address in the sender code matches the actual
MAC address of your ESP-WROOM-02D receiver.

2. ESP-NOW Initialization: Verify that ESP-NOW is properly initialized on both devices.

3. Callback Function: Make sure the receiver's callback function is correctly registered and
implemented.

4. Data Structure: Confirm that both sender and receiver are using the same data structure.

5. 12C Configuration: Check that the 12C pins for the OLED display are correctly defined on
the ESP-WROOM-02D.



Possible Solutions

1. Verify MAC Address:
o On the ESP-WROOM-02D, print its MAC address in the setup function:

Serial.print("ESP8266 MAC Address: ");
Serial.println(WiFi.macAddress());

o Update the sender code with this MAC address.
2. ESP-NOW Initialization:
o On the ESP-WROOM-02D, ensure ESP-NOW is initialized correctly:

if (esp_now_init() != 0) %
Serial.println("Error initializing ESP-NOW");
return;

y

3. Callback Registration:

o Properly register the callback function on the receiver:

esp_now_set_self role(ESP_NOW_ROLE_SLAVE);
esp_now_register_recv_cb(OnDataRecv);

4. Data Structure:

o Use identical struct definitions on both devices:

typedef struct struct_message {
int encoderValue;
bool buttonState;

¥ struct_message;

5. 12C Configuration:

o Based on your schematic, use these 12C pin definitions:

jtdefine SDA_PIN 2 // GPIO2 on ESP-WROOM-02D
j#fdefine SCL_PIN 14 // GPIO14 on ESP-WROOM-02D
Wire.begin(SDA_PIN, SCL_PIN);

6. Debug Prints:

o Add debug prints in the receiver's callback function:

void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) i
Serial.println("Data received!");
// ... rest of the function

y

By implementing these changes, you should be able to identify and resolve the issue preventing
the OLED display from showing the received counter value.



feefeffe feefeffe feefeffe feefeffe

01:49:33.477 - 3ffff310: feefeffe feefeffe feefeffe feefeffe
01:49:33.477 - 3ffff320: feefeffe feefeffe feefeffe feefeffe
01:49:33.477 - 3ffff330: feefeffe feefeffe feefeffe feefeffe
this is how its shown when the rotary encoder is rotated

Based on the serial output you're seeing, it appears your ESP32 is experiencing a memory
corruption issue or a stack overflow. The pattern "feefeffe" is a memory fill pattern often used to
detect stack corruption in embedded systems.

This issue is likely occurring when you rotate the rotary encoder, suggesting there might be a
problem with your interrupt handling or memory management in your code. Here are some
possible causes:

1. Interrupt conflicts: Your rotary encoder might be using interrupts that conflict with the ESP-
NOW communication or OLED display. This aligns with the forum post in search result 43l
where someone experienced conflicts between a rotary encoder and OLED display.

2. Buffer overflow: The ESP-NOW protocol has a maximum data length
(ESP_NOW_MAX_DATA_LEN) as mentioned in search result28l  |f you're trying to send too
much data at once, it could cause memory issues.

3. Timing issues: If your interrupt service routine for the rotary encoder is taking too long or
being called too frequently, it might be disrupting the ESP32's normal operation.

To fix this issue, try:

1. Using hardware debouncing for your rotary encoder

2. Adding a small delay between ESP-NOW transmissions

3. Ensuring your interrupt handler is as short as possible

4. Checking if the OLED display and rotary encoder are sharing 12C pins or other resources
5. Using a different approach for reading the encoder (polling instead of interrupts)

The "feefeffe" pattern strongly indicates a memory-related issue rather than a simple
communication problem between your boards.



i have 3 boards .one is esp wroom 32 E and two
other are esp 02 D as i have communicated above
. make a code so that when i click the reset button
in wroom 32 E the neopixel of first board turns on
then when i click again the next board neopixel
should turn on . use espnow for communication .

This is sample code that is used to communicate the leds between . in my case its neopixel .

#include <WiFi.h>
#include <esp_now.h>

uint8_t board2Address[]
uint8_t board3Address[]

int pressCount = 0;

$0x8C, OxBF, OxEA, OxCB, Ox7E, 0xC8%; // Board 2 (NeoPixe
$0x7C, Ox2C, Ox67, Ox64, OxBA, OxF8%; // Board 3 (NeoPixe

bool lastButtonState = HIGH;

const int buttonPin = 9;

void setup() %
Serial.begin(115200);

pinMode (buttonPin, INPUT); // External pull-down assumed

WiFi.mode (WIFI_STA);

if (esp_now_init() != ESP_OK) {
Serial.println("ESP-NOW init failed!");

return;

3

esp_now_peer_info_t peerInfo = {%;
memcpy (peerInfo.peer_addr, board2Address, 6);

peerInfo.channel = 0;

peerInfo.encrypt = false;
esp_now_add_peer (&peerInfo);

memcpy (peerInfo.peer_addr, board3Address, 6);
esp_now_add_peer (&peerInfo);

3

void loop() {

bool currentButtonState = digitalRead(buttonPin);

if (lastButtonState == HIGH && currentButtonState == LOW) {

pressCount++;
uint8_t msgToBoard2
uint8_t msgToBoard3

0;
0;

if (pressCount % 3 == 1) {
msgToBoard2 = 1; // Activate board 2

msgToBoard3 = 0;

esp_now_send (board2Address, &msgToBoard2, sizeof(msgToBoard2));
esp_now_send (board3Address, &msgToBoard3, sizeof(msgToBoard3));



Serial.println("= Sent activation to Board 2");

t else if (pressCount % 3 == 2) {
msgToBoard2 0;
msgToBoard3 = 1; // Activate board 3
esp_now_send (board2Address, &msgToBoard2, sizeof(msgToBoard2));
esp_now_send (board3Address, &msgToBoard3, sizeof(msgToBoard3));
Serial.println("= Sent activation to Board 3");

t else §
msgToBoard2 = 0;
msgToBoard3 = 0;
esp_now_send (board2Address, &msgToBoard2, sizeof(msgToBoard2));
esp_now_send (board3Address, &msgToBoard3, sizeof(msgToBoard3));
Serial.println("0 Sent deactivation to both boards");

delay(200); // Debounce

lastButtonState = currentButtonState;

make the code for my use case for the one transmitter and 2 receiver .

I'll create a set of codes for your 3-board setup where pressing the reset button on your ESP32-
E board will sequentially activate NeoPixels on your two ESP-WROOM-02D boards using ESP-
NOW.

Transmitter Code (ESP32-E)

#include <WiFi.h>
#include <esp_now.h>

// MAC Addresses of your two ESP-WROOM-02D boards
uint8_t boardlAddress[] = {0x8C, OxBF, OxEA, OxCB, Ox7E, OxC8%; // First ESP-WROOM-02D
uint8_t board2Address[] = {0x7C, Ox2C, Ox67, Ox64, OxBA, OxF8%; // Second ESP-WROOM-02D

// Track which board should be active
int activeBoard = 0; // © = none, 1 = boardl, 2 = board2

// Callback function when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
¥

void setup() §
Serial.begin(115200);

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);

// Initialize ESP-NOW
if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");



return;

hy

// Register for a callback function that will be called when data is sent
esp_now_register_send_cb(OnDataSent);

// Register peers
esp_now_peer_info_t peerInfo;

// Register first board

memcpy (peerInfo.peer_addr, boardlAddress, 6);
peerInfo.channel = 0;

peerInfo.encrypt = false;

esp_now_add_peer (&peerInfo);

// Register second board

memcpy (peerInfo.peer_addr, board2Address, 6);
peerInfo.channel 0;

peerInfo.encrypt = false;

esp_now_add_peer (&peerInfo);

// Cycle to next board on reset
activeBoard = (activeBoard % 3) + 1;
if (activeBoard == 3) activeBoard = 0;

// Send commands to both boards
uint8_t dataToBoardl = (activeBoard == 1) ? 1 : 0;
uint8_t dataToBoard2 = (activeBoard == 2) ? 1 : 0;

esp_now_send (boardlAddress, &dataToBoardl, sizeof(dataToBoardl));
esp_now_send (board2Address, &dataToBoard2, sizeof(dataToBoard2));

Serial.print("Active board: ");
Serial.println(activeBoard);

void loop() {1
// Nothing to do here - all happens on reset
$

Receiver Code (Both ESP-WROOM-02D boards)

j##include <ESP8266WiFi.h>
#include <espnow.h>
f##include <Adafruit_NeoPixel.h>

// Define NeoPixel parameters
j#fdefine NEOPIXEL_PIN 4 // GPIO4 on ESP-WROOM-02D
jtdefine NUM_PIXELS 3 // Number of NeoPixels in your strip

// Initialize NeoPixel strip
Adafruit_NeoPixel pixels(NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800);

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {



uint8_t command = incomingData[”49_0];

Serial.print("Command received: ");
Serial.println(command);

if (command == 1) $
// Turn on NeoPixels with a color
for (int i = 0; i < NUM_PIXELS; i++) {
pixels.setPixelColor(i, pixels.Coloxr (255, 0, 255)); // Purple colox
&
pixels.show();
Serial.println("NeoPixels ON");
t else §
// Turn off NeoPixels
for (int i = 0; i < NUM_PIXELS; i++) {
pixels.setPixelColor(i, pixels.Coloxr (0, 0, 0));
&
pixels.show();
Serial.println("NeoPixels OFF");

void setup() §
Serial.begin(115200);

// Initialize NeoPixel
pixels.begin();
pixels.clear();
pixels.show();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Print MAC Address for reference
Serial.print("ESP8266 MAC Address: ");
Serial.println(WiFi.macAddress());

// Initialize ESP-NOW

if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");
return;

3

// Set ESP8266 as a slave
esp_now_set_self role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

Serial.println("Receiver ready");
void loop() %

// Nothing to do here - all handled in callback
¥



How This Works
1. The ESP32-E (transmitter) keeps track of which board should be active using a counter.

2. Each time you press the reset button on the ESP32-E, it:
o Increments the active board counter (0 - 1 - 2 - 0)
o Sends a "1" to the active board and "0" to the inactive board

o The counter cycles through: no boards active — first board active — second board
active - back to none
3. Each ESP-WROOM-02D (receiver) turns its NeoPixels on when it receives a "1" and off when

it receives a "0".

Make sure to:

1. Replace the MAC addresses in the transmitter code with the actual MAC addresses of your
ESP-WROOM-02D boards
2. Connect the NeoPixels to GPI0O4 on both ESP-WROOM-02D boards (or change the pin in
the code)
3. Ensure proper power connections for the NeoPixels (they typically need 5V)
This implementation gives you a clean rotation through the boards with each reset button press
on the ESP32-E.

both receivers are showing ready but the
transmitter is not getting connected

Based on the information provided and the search results, it appears you're experiencing
connectivity issues between your ESP32-E transmitter and the two ESP-WROOM-02D receivers

using ESP-NOW. Here are some potential reasons and solutions:

1. Channel mismatch: Ensure all devices are on the same WiFi channel. As mentioned in search
resultfﬂl, ESP-NOW may only work on channel O when used alongside WiFi. Try setting all

devices to channel O:

esp_wifi_set_channel (0@, WIFI_SECOND_CHAN_NONE);

2. MAC address verification: Double-check that the MAC addresses in your transmitter code
match the actual MAC addresses of your receiver boards. You can print the MAC addresses

of the receivers using:

Serial.print("ESP8266 MAC Address: ");
Serial.println(WiFi.macAddress());

3. WiFi mode: Ensure all devices are in the correct WiFi mode. Try setting all devices to STA

mode:



WiFi.mode (WIFI_STA);

4. ESP-NOW initialization: Verify that ESP-NOW is properly initialized on all devices. On the
transmitter:

if (esp_now_init() != ESP_OK) {
Serial.println("Error initializing ESP-NOW");
return;

ky

5. Peer registration: Make sure you're correctly registering the peer devices on the transmitter:

esp_now_peer_info_t peerlInfo;
memcpy (peerInfo.peer_addr, receiverMacAddress, 6);
peerInfo.channel = 0;
peerInfo.encrypt = false;
if (esp_now_add_peer (&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer");
return;

ky

6. Power management: Disable WiFi sleep mode on all devices:

WiFi.setSleep(false);

7. Physical factors: Consider the physical distance and obstacles between your devices. ESP-

NOW range can be limited, especially through concrete floors as mentioned in search
result 1481,

If you've verified all these points and are still experiencing issues, try simplifying your setup by
testing with just one receiver first to isolate the problem. Also, ensure you're using compatible

ESP-NOW libraries for your specific hardware (ESP32 vs ESP8266) as mentioned in search
result 1481,

its showing peer interface is invalid in the first
board

Based on your serial monitor output showing "Last Packet Send Status: Delivery Success" but
your receiver not displaying the data, and now getting a "Peer interface is invalid" error, there's
a specific issue with your ESP-NOW peer configuration.

The error "ESPNOW: Peer interface is invalid" typically occurs when the peer information
structure (esp_now_peer_info_t) isn't properly initialized before use. This is a common issue with
ESP-NOW implementations.

To fix this problem:



1. Make sure to initialize the peerinfo structure completely before using it:

esp_now_peer_info_t peerInfo = {}; // Initialize all fields to zero

2. Set the interface index explicitly:

peerInfo.ifidx = WIFI_IF_STA; // Use station interface

3. Ensure you're setting the WiFi channel correctly:

WiFi.mode (WIFI_STA);
esp_wifi_set_channel (0@, WIFI_SECOND_CHAN_NONE); // Set to channel 0

4. Double-check that the MAC addresses you're using match the actual MAC addresses of
your receiver boards.

This initialization issue is mentioned in search result #7, where the solution is to properly initialize
the struct to avoid having "junk" values in the ifidx field.

***

give me correct code

Based on your serial monitor output showing successful packet delivery but issues with peer
interface, I'll provide corrected code for your ESP-NOW communication between your ESP32-E
transmitter and two ESP-WROOM-02D receivers to control NeoPixels.

Transmitter Code (ESP32-E)

#include <WiFi.h>
#finclude <esp_now.h>
#include <esp_wifi.h>

// MAC Addresses of your two ESP-WROOM-02D boards
uint8_t boardlAddress[] = {0x8C, OxBF, OxEA, OxCB, Ox7E, 0xC8%; // First ESP-WROOM-02D
uint8_t board2Address[] = {0x7C, Ox2C, Ox67, Ox64, OxBA, OxF8%; // Second ESP-WROOM-02D

// Track which board should be active
int activeBoard = 0; // O = none, 1 = boardl, 2 = board2

// Callback function when data is sent
void OnDataSent(const uint8_t *mac_addr, esp_now_send_status_t status) %
Serial.print("Last Packet Send Status: ");
Serial.println(status == ESP_NOW_SEND_SUCCESS ? "Delivery Success" : "Delivery Fail");
%

void setup() {
Serial.begin(115200);

// Set device as a Wi-Fi Station



WiFi.mode (WIFI_STA);

// Set WiFi channel
esp_wifi_set_channel(1, WIFI_SECOND_CHAN_NONE);

// Initialize ESP-NOW

if (esp_now_init() != ESP_OK) {
Serial.println("Exror initializing ESP-NOW");
return;

¥

// Register for a callback function that will be called when data is sent
esp_now_register_send_cb(OnDataSent);

// Register peers - initialize the struct properly
esp_now_peer_info_t peerInfo = {%;

// Register first board

memcpy (peerInfo.peer_addr, boardlAddress, 6);
peerInfo.channel = 1;

peerInfo.encrypt = false;

peerInfo.ifidx = WIFI_IF_STA;

if (esp_now_add_peer(&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer 1");
t else §
Serial.println("Successfully added peer 1");
¥

// Register second board
memcpy (peerInfo.peer_addr, board2Address, 6);
if (esp_now_add_peer(&peerInfo) != ESP_OK) {
Serial.println("Failed to add peer 2");
t else §
Serial.println("Successfully added peer 2");
}

// Cycle to next board on reset
activeBoard = (activeBoard % 3) + 1;
if (activeBoard == 3) activeBoard = 0;

// Send commands to both boards
uint8_t dataToBoardl = (activeBoard == 1) ? 1 : 0;
uint8_t dataToBoard2 = (activeBoard == 2) ? 1 : 0;

esp_now_send (boardlAddress, &dataToBoardl, sizeof(dataToBoardl));
esp_now_send (board2Address, &dataToBoard2, sizeof(dataToBoard2));

Serial.print("Active board: ");
Serial.println(activeBoard);

void loop() %
// Nothing to do here - all happens on reset

ky



Receiver Code (Both ESP-WROOM-02D boards)

#include <ESP8266WiFi.h>
#finclude <espnow.h>
f#finclude <Adafruit_NeoPixel.h>

// Define NeoPixel parameters
f##define NEOPIXEL_PIN 4 // GPIO4 on ESP-WROOM-02D
j#idefine NUM_PIXELS 3 // Number of NeoPixels in your strip

// Initialize NeoPixel strip
Adafruit_NeoPixel pixels(NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800);

// Callback function when data is received
void OnDataRecv(uint8_t *mac, uint8_t *incomingData, uint8_t len) {
uint8_t command = incomingData[~52_0];

Serial.print("Command received: ");
Serial.println(command);

if (command == 1) {
// Turn on NeoPixels with a color
for (int i = 0; i < NUM_PIXELS; i++) {
pixels.setPixelColor(i, pixels.Color (255, 0, 255)); // Purple color
3
pixels.show();
Serial.println("NeoPixels ON");
t else §
// Turn off NeoPixels
for (int i = 0; i < NUM_PIXELS; i++) {
pixels.setPixelColor(i, pixels.Color(0, 0, 0));
3
pixels.show();
Serial.println("NeoPixels OFF");
5
%

void setup() §
Serial.begin(115200);

// Initialize NeoPixel
pixels.begin();
pixels.clear();
pixels.show();

// Set device as a Wi-Fi Station
WiFi.mode (WIFI_STA);
WiFi.disconnect();

// Print MAC Address for reference
Serial.print("ESP8266 MAC Address: ");
Serial.println(WiFi.macAddress());

// Initialize ESP-NOW
if (esp_now_init() != 0) {
Serial.println("Error initializing ESP-NOW");



return;

hy

// Set ESP8266 as a slave
esp_now_set_self_role(ESP_NOW_ROLE_SLAVE);

// Register callback function
esp_now_register_recv_cb(OnDataRecv);

Serial.println("Receiver ready");

ky

void loop() %
// Nothing to do here - all handled in callback
%

The key changes I've made to fix your issues:

1. Properly initialized the peerInfo struct with {* to avoid garbage values

2. Added explicit ifidx = WIFI_IF_STA to fix the "peer interface is invalid" error
3. Set a specific WiFi channel (channel 1) and made sure it's consistent

4. Added more debug messages to help troubleshoot

5. Made sure the data structure matches between sender and receiver

Remember to replace the MAC addresses with your actual ESP-WROOM-02D MAC addresses.

explain the code.

Based on the images provided, | can see a schematic for an ESP32-based circuit and a serial
monitor output showing ESP-NOW communication.

The circuit schematic shows:

An ESP-12 module (which is an ESP8266 variant)

An ATtiny1614 microcontroller

FTDI interface for programming

Voltage regulator (SOT223 package)

Program and reset switches
e Serial communication line jumpers

The serial monitor output shows successful ESP-NOW communication with counter values being
transmitted. The "Delivery Success" messages indicate that the ESP32 is successfully sending
data packets to another ESP device, and the counter values (-84, -85) are being transmitted.

This appears to be part of your project where you're using ESP-NOW protocol to communicate
between multiple ESP boards. The counter values are likely from your rotary encoder



implementation, and the "Delivery Success" messages confirm that the ESP-NOW packets are
being successfully sent from your transmitter board to the receiver boards.

The negative counter values suggest that you've been rotating the encoder in the
counterclockwise direction, causing the counter to decrement below zero.

Your implementation is using ESP-NOW's peer-to-peer communication capabilities to send data
directly between ESP devices without requiring a traditional WiFi router connection, which is
ideal for your Pomodoro timer project where you need low-latency communication between
devices.

there is some issues with the code one neopixel is
getting on while the next board is not getting on
there is some issues with the code .i will upoad
the serial monitor . in the off neopixel its shown
like command received O so its off .i want it to
work like one click equals board1 neopixel and
click2 equals board2 .

Based on the serial monitor outputs, | can see that your ESP-NOW communication is working,
but there's an issue with the command sequence. One board is correctly receiving commands
and turning its NeoPixels ON/OFF, while the other board seems to always receive a "0"
command (OFF).

The issue appears to be in how your transmitter code cycles through the boards. Looking at the
serial monitor, one board shows "Command received: 1" and "NeoPixels ON" while the other
consistently shows "Command received: 0" and "NeoPixels OFF".

Here's how to fix this:

1. In your transmitter code, you need to modify the board selection logic to properly alternate
between boards:

// In setup() function:

// Instead of this:

activeBoard = (activeBoard % 3) + 1;
if (activeBoard == 3) activeBoard = 0;

// Use this simpler approach:

activeBoard = (activeBoard + 1) % 3;
if (activeBoard == 0) activeBoard = 1; // Skip the "all off" state

2. Make sure you're sending the correct commands to each board:



// Send commands to both boards
uint8_t dataToBoardl = (activeBoard == 1) ? 1 : O;
uint8_t dataToBoard2 = (activeBoard == 2) ? 1 : O;

esp_now_send (boardlAddress, &dataToBoardl, sizeof(dataToBoardl));
esp_now_send (board2Address, &dataToBoard2, sizeof(dataToBoard2));

3. Store the activeBoard value in a persistent way (like using preferences library) so it
remembers the state between resets:

##include <Preferences.h>
Preferences preferences;

void setup() {
// Initialize preferences
preferences.begin("esp-now", false);

// Get the last active board (default to © if not found)
activeBoard = preferences.getUInt("activeBoard", 0);

// Cycle to next board
activeBoard = (activeBoard + 1) % 3;
if (activeBoard == 0) activeBoard = 1; // Skip the "all off" state

// Save the new active board
preferences.putUInt("activeBoard", activeBoard);
preferences.end();

// Rest of your setup code...

This should fix the issue and allow you to alternate between the two boards with each reset
button press.

Controlling NeoPixels with ESP8266 Web Server

I've used ESP8266 boards with NeoPixels before, and they're a great combination for creating
customizable lighting projects. Here's how to control NeoPixels via an HTTP web server:

fFinclude <ESP8266WiFi.h>
f#finclude <WiFiClient.h>
J#finclude <ESP8266WebServer.h>
#include <Adafruit_NeoPixel.h>

// Define NeoPixel parameters
f#idefine NEOPIXEL_PIN 4 // GPIO4 (D2) on ESP8266
j#idefine NUM_PIXELS 8 // Number of pixels in your strip

// Initialize the NeoPixel strip



Adafruit_NeoPixel pixels = Adafruit_NeoPixel (NUM_PIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ¢

// SSID and Password of your WiFi router
const char* ssid = "FabGuest";
const charx password = "4fabGUEST";

// Create web server object
ESP8266WebServer server(80);

// Our HTML webpage contents in program memory
const char MAIN_page[] PROGMEM = R"=====(
<!DOCTYPE html>
<html>
<head>
<title>NeoPixel Control</title>
<style>
body i font-family: Arial; text-align: center; margin-top: 50px; %
.button $
background-color: #4CAF50;
color: white;
padding: 10px 20px;
margin: 10px;
border: none;
border-radius: 4px;
cursor: pointer;

.button:hover { background-color: #45a049; %
.red { background-color: #£f44336; }
.blue { background-coloxr: #2196F3; }%
.green 3 background-color: #4CAF50; }
.purple i background-color: #9C27BO; %
.off { background-color: #607D8B; %
</style>
</head>
<body>
<h1>ESP8266 NeoPixel Control</hi1>
<p>Click a button to control the NeoPixels</p>

<div>
<a href="/neopixel?color=red"><button class="button red">RED</button></a>
<a href="/neopixel?color=green"><button class="button green">GREEN</button></a>
<a href="/neopixel?color=blue"><button class="button blue">BLUE</button></a>
<a href="/neopixel?color=purple"><button class="button purple">PURPLE</button></a>
<a href="/neopixel?color=o0ff"><button class="button off">0FF</button></a>
</div>
</body>
</html>

void setup() §
Serial.begin(115200);

// Initialize NeoPixel strip
pixels.begin();
pixels.clear();
pixels.show();



// Connect to WiFi
WiFi.begin(ssid, passwozxd);
Serial.println("");

// Wait for connection

while (WiFi.status() != WL_CONNECTED) +%
delay(500);
Serial.print(".");

¥

Serial.println("");
Serial.print("Connected to ");
Serial.println(ssid);
Serial.print("IP address: ");
Serial.println(WiFi.localIP());

// Define server routes
server.on("/", handleRoot);
server.on("/neopixel", handleNeoPixel);

// Start the server
server.begin();
Serial.println("HTTP server started");

void loop() %
server.handleClient(); // Handle client requests

ky

// Root page handler
void handleRoot() {
Serial.println("Main page requested");
server.send (200, "text/html", MAIN_page);
¥

// NeoPixel control handler

void handleNeoPixel() 1
String color = server.arg("color");
Serial.print("NeoPixel color: ");
Serial.println(color);

if (color == "red") {

setAl1lPixels (255, 0, 0); // Red

server.send(200, "text/plain", "NeoPixels set to RED");
5
else if (color == "green") {

setAllPixels (0@, 255, ©); // Green

server.send (200, "text/plain", "NeoPixels set to GREEN");
}
else if (color == "blue")

setAllPixels(0, 0, 255); // Blue

server.send(200, "text/plain", "NeoPixels set to BLUE");
%
else if (color == "purple") {

setAl1Pixels (180, 0, 255); // Purple



server.send (200, "text/plain", "NeoPixels set to PURPLE");

%
else if (color == "off") {
setAllPixels(0, 0, ©); // Off
server.send (200, "text/plain", "NeoPixels turned OFF");

3
else §
server.send (400, "text/plain", "Invalid color");

5
5

// Helper function to set all pixels to the same color
void setAllPixels(int red, int green, int blue) {
for (int i = 0; i < NUM_PIXELS; i++) {
pixels.setPixelColor (i, pixels.Color(red, green, blue));

hy

pixels.show();

ky

How This Code Works

1. Setup and Libraries:
o We include the necessary libraries for WiFi, web server, and NeoPixel control
o We define the NeoPixel pin (GPI04) and number of pixels (8)
2. Initialization:
o Inthe setup() function, we initialize the NeoPixel strip
o We connect to the WiFi network using the provided credentials
o We set up the server routes for the root page and NeoPixel control
o We start the HTTP server
3. Web Interface:
o The HTML page stored in MAIN_page provides buttons for different NeoPixel colors
o Each button links to the /neopixel endpoint with a color parameter
o The styling makes the buttons match their respective colors
4. Server Handlers:
o handleRoot() sends the main HTML page when someone visits the root URL
o handleNeoPixel() processes color requests from button clicks
o Based on the color parameter, it calls setAl1Pixels() with the appropriate RGB values
5. NeoPixel Control:
o The setAllPixels() function sets all pixels to the same color
o We use the pixels.setPixelColor() method to define the color for each pixel

o After setting all pixel colors, we call pixels.show() to update the physical LEDs



When you upload this code to your ESP8266 and connect the NeoPixel strip to GP104 (D2),
you'll see the IP address in the Serial Monitor. When you visit that IP address in a web browser,
you'll see colored buttons that let you control the NeoPixels.

This approach is much more versatile than controlling a single LED since you can set any RGB
color combination and potentially add animations or patterns with more advanced code.
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