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Week 7 & 8: ESP32 Traffic Light & Serial Communication

Objective:
To configure and program the NodeMCU ESP32 using the Arduino IDE, build a traffic light system, and
establish UART serial communication to transmit the system's state to a Raspberry Pi Pico.

Introduction:
In complex embedded systems, multiple microcontrollers often need to communicate. This project builds a
traffic light controller on the ESP32 and uses the UART (Universal Asynchronous Receiver-Transmitter)
protocol to stream state changes to a Raspberry Pi Pico over a two-wire connection (TX/RX).

1. Theoretical Concepts
UART Serial Communication: UART is a hardware communication protocol that uses asynchronous serial
communication with configurable speeds (baud rates). In our setup, the ESP32 acts as the transmitter (TX)
and the Pico as the receiver (RX) running at 9600 baud.

Ground Loop: A critical aspect of serial communication between two discrete boards is ensuring they share a
common Ground (GND). Without a common ground reference, the voltages representing 1s and 0s become
erratic, resulting in corrupted data.

2. Source Code - ESP32 (Transmitter)



3. Source Code - RPi Pico (Receiver)



4. Hardware Integration (Serial Communication)

5. Reflection

A significant learning moment was understanding how to use HardwareSerial (Serial1/Serial2) on the ESP32
and Pico to communicate between devices while reserving the main 'Serial' bus for PC debugging. Verifying
that the logic level voltages (3.3V) were compatible between the ESP32 and the Pico was also a critical step
before making the physical connections.


