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Creating a pulse oximeter using the MAX30102 sensor with an Arduino involves 

designing a PCB (Printed Circuit Board) to interface the sensor with the 

microcontroller. Below is a step-by-step guide to help you design and implement 

the project. 

 

Components Required 

1. MAX30102 Sensor Module: A sensor that measures heart rate and blood 

oxygen levels (SpO2). 

2. Arduino Board: Such as Arduino Uno, Nano, or any compatible 

microcontroller. 

3. PCB Design Software: KiCad, Eagle, or Altium for designing the PCB. 

4. Passive Components: Resistors, capacitors, and LEDs (if needed). 

5. Connectors: Headers for connecting the MAX30102 and Arduino. 

6. Power Supply: 3.3V or 5V, depending on the sensor and Arduino. 

 

Step 1: Circuit Design 

The MAX30102 sensor communicates with the Arduino via I2C. Here’s the basic 

circuit design: 

1. Power Connections: 

o Connect VIN (MAX30102) to 3.3V or 5V (check the sensor's 

datasheet for voltage tolerance). 

o Connect GND (MAX30102) to the ground of the Arduino. 

2. I2C Connections: 

o Connect SCL (MAX30102) to SCL (Arduino). 

o Connect SDA (MAX30102) to SDA (Arduino). 
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3. Interrupt Pin (Optional): 

o Connect the INT pin of the MAX30102 to a digital pin on the 

Arduino if you want to use interrupts. 

4. Pull-up Resistors: 

o Add 4.7kΩ pull-up resistors on the SCL and SDA lines. 

 

Step 2: PCB Design 

1. Schematic Design: 

o Use PCB design software to create the schematic based on the 

circuit design above. 

o Add headers for the Arduino and MAX30102 connections. 

2. PCB Layout: 

o Place the components on the PCB layout. 

o Route the traces carefully, ensuring proper spacing and avoiding 

cross-talk. 

o Add ground planes for better signal integrity. 

3. Export Gerber Files: 

o Once the design is complete, export Gerber files for manufacturing. 

 

Step 3: Assemble the PCB 

1. Order the PCB: 

o Use a PCB manufacturing service (e.g., JLCPCB, PCBWay) to 

fabricate the board. 

2. Solder Components: 

o Solder the MAX30102 sensor, headers, and passive components 

onto the PCB. 
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Step 4: Arduino Code 

Upload the following example code to the Arduino to read data from the 

MAX30102 sensor: 

cpp 

Copy 
#include <Wire.h> 
#include "MAX30105.h"  // Library for MAX30102 (same as MAX30105) 
 
MAX30105 particleSensor; 
 
void setup() { 
  Serial.begin(115200); 
  Serial.println("Initializing..."); 
 
  // Initialize sensor 
  if (!particleSensor.begin(Wire, I2C_SPEED_FAST)) { 
    Serial.println("MAX30102 not found. Please check wiring/power."); 
    while (1); 
  } 
 
  // Configure sensor 
  particleSensor.setup();  // Default settings 
  particleSensor.setPulseAmplitudeRed(0x0A);  // Turn Red LED to low to indicate sensor is running 
  particleSensor.setPulseAmplitudeGreen(0);   // Turn off Green LED 
} 
 
void loop() { 
  // Read heart rate and SpO2 
  int32_t heartRate = particleSensor.getHeartRate(); 
  int32_t spo2 = particleSensor.getSpO2(); 
 
  // Print data to Serial Monitor 
  Serial.print("Heart Rate: "); 
  Serial.print(heartRate); 
  Serial.print(" bpm, SpO2: "); 
  Serial.print(spo2); 
  Serial.println("%"); 
 
  delay(1000);  // Delay for 1 second 
} 
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Step 5: Testing 

1. Connect the PCB to the Arduino. 

2. Upload the code and open the Serial Monitor to view the heart rate and 

SpO2 readings. 

3. Place your finger on the MAX30102 sensor and observe the readings. 

 

Additional Tips 

• Library: Use the SparkFun MAX3010x library for easier integration. 

• Calibration: The sensor may require calibration for accurate readings. 

• Power Supply: Ensure stable power to avoid noise in the sensor readings. 

• Enclosure: Design a 3D-printed or custom enclosure for the PCB and 

sensor. 
 


