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ARDUINO SENSOR PULSE OXIMETER PCB MAX30102 BLACK

The MAX30102 is a popular sensor module used for pulse oximetry and heart-
rate monitoring. It integrates two LEDs (red and infrared), a photodetector, and
optimized optics to detect pulse and oxygen saturation (SpO2) in blood. When
designing a PCB for an Arduino-based pulse oximeter using the MAX30102, here
are some key considerations:

Key Components for the PCB Design

1. MAX30102 Sensor Module:

o This is the core component for measuring pulse and SpO2.
o It communicates with the Arduino via 12C.
2. Microcontroller (Arduino):

o Use an Arduino-compatible microcontroller (e.g., Arduino Nano,
Uno, or a standalone ATmega328P).
o Ensure the microcontroller has [2C communication capability.
3. Power Supply:

o The MAX30102 operates at 3.3V, so you may need a voltage
regulator (e.g.,, AMS1117-3.3) if your Arduino is running at 5V.
o Include decoupling capacitors (e.g., 100nF) near the MAX30102 for
stable operation.
4. 12C Pull-Up Resistors:

o Add 4.7kQ pull-up resistors on the SDA and SCL lines for proper 12C
communication.
5. LED Indicators:

o Include LEDs for power indication and status (e.g., heartbeat
detection).
6. Headers for Connectivity:

o Add headers for connecting the Arduino, programming, and
debugging.
7. Optional Components:
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o Add a buzzer or vibration motor for alerts.
o Include a display (e.g., OLED or LCD) to show real-time data.

PCB Layout Considerations

1. Sensor Placement:

o Place the MAX30102 sensor near the edge of the PCB for easy
access to the finger or body part being measured.
o Ensure the sensor is not obstructed by other components.
2. Signal Integrity:
o Keep the traces for 12C lines short and avoid crossing high-
frequency signals.
o Use ground planes to reduce noise.
3. Power Supply Routing:

o Ensure clean power delivery to the MAX30102 by placing the
voltage regulator close to the sensor.
4. Mechanical Considerations:

o Design the PCB to fit into an enclosure if needed.
o Include mounting holes for securing the PCB.

Example Schematic Connections

Here's a basic connection diagram for the MAX30102 and Arduino:

« MAX30102 VIN — 3.3V (regulated)

« MAX30102 GND — GND

« MAX30102 SDA - Arduino SDA (A4 on Uno/Nano)
e MAX30102 SCL — Arduino SCL (A5 on Uno/Nano)

e MAX30102 INT — Optional interrupt pin on Arduino
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Software Considerations

Libraries:

o Use the SparkFun MAX3010x library or other compatible libraries
for Arduino.
o Example: SparkFun_MAX3010x or MAX30102lib.

2. Code Example:

cpp

Copy

#include <Wire.h>
#include "MAX30105.h"

MAX30105 particleSensor;

void setup() {
Serial.begin(9600);
if (IparticleSensor.begin(Wire, I2C_SPEED_FAST)) {
Serial.println("MAX30102 not found. Please check wiring/power.");
while (1);

}

particleSensor.setup();

1
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void loop() {
int heartRate = particleSensor.getHeartRate();
int spo2 = particleSensor.getSp02();
Serial.print("Heart Rate: ");
Serial.print(heartRate);
Serial.print(" bpm, Sp02: ");
Serial.print(spo2);
Serial.println("%");
delay(1000);

Enclosure and Final Assembly
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o Design or 3D print an enclosure to hold the PCB and sensor.
e Ensure the sensor window is accessible for finger placement.
o Add labels or instructions for user interaction.

Testing and Calibration

o Test the PCB with a known good Arduino setup.
o Calibrate the sensor using a reference pulse oximeter if necessary.
o Ensure proper signal filtering and noise reduction in the software.
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