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Safe for the ESP32.
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HC-SR04 Ultrasonic Distance — Test Sketch
OmArTronics - Project 01 - 2026-07-25 - MIT License

Prints distance in cm over Serial at 115200 baud.
Wiring: Trig -> GPIO 5, Echo -> GPIO 18 through a 1k/2.2k divider (5V -> 3.44V),
VCC -> 5V, GND -> GND. See wiring.md.

Single file — just open in the Arduino IDE and upload. Change pins below.

Settings (edit these)
#define TRIG_PIN 5 ESP32 GPIO 5 -> HC-SR04 Trig
#define ECHO PIN 18 ESP32 GPIO 18 <- Echo via 1k/2.2k divider
#define READING INTERVAL MS 60 datasheet suggests >= 60 ms between pings
#define ECHO TIMEOUT US 25000 ~430 cm round trip; pulseIn gives up after this
#define SERIAL BAUD 115200
#define SOUND CM PER US 0.0343f speed of sound at 20 C, cm per microsecond
#define DIST MIN CM 2.0f datasheet minimum
#define DIST MAX CM 400.0f datasheet maximum

#define CALIBRATION OFFSET 0.0f cm added after conversion (tune vs a ruler)
#define CALIBRATION SCALE 1.0f multiply reading (1.0 = no change)

// One measurement. Returns distance in cm, or NAN if the reading is invalid.
float readDistanceCm() {

// 10 us trigger pulse tells the module to fire an 8-cycle 40 kHz burst.

digitalWrite(TRIG PIN, LOW);

delayMicroseconds(2);

digitalWrite(TRIG PIN, HIGH);

delayMicroseconds(10);

digitalWrite(TRIG PIN, LOW);

// pulseIn measures how long Echo stays HIGH, in microseconds.

// It returns 0@ if no echo arrives before the timeout.

unsigned long echo us = pulseIn(ECHO PIN, HIGH, ECHO TIMEOUT US);

if (echo us == 0) return NAN; // timeout: nothing in range

// Convert time of flight to distance (divide by 2 for the round trip).
float cm = (echo us * SOUND CM PER US) / 2.0f;
cm = cm * CALIBRATION SCALE + CALIBRATION OFFSET;




// Reject readings outside the datasheet range.
if (cm < DIST MIN CM || cm > DIST MAX CM) return NAN;
return cm;

}

void setup() {
Serial.begin(SERIAL BAUD);
pinMode (TRIG_PIN, OUTPUT);
pinMode (ECHO PIN, INPUT);
digitalWrite(TRIG PIN, LOW);
delay(50);
Serial.println(F("HC-SR04 test ready. Distance in cm:"));

}

void loop() {
float cm = readDistanceCm();
if (isnan(cm)) {
Serial.println(F("-- out of range / no echo --"));
} else {
Serial.print(cm, 1);
Serial.println(F(" cm"));
}
delay (READING INTERVAL MS);
}
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