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1 PULSEWIDTH AS DIGITAL INPUT

Digital input can also be used to transferee other data. One way is to modulate the data into pulse
duration e.g. longer the duration of the pulse, bigger the value. This modulation of data is called
Pulse-widthmodulatio or PWM. Such an example is ultrasonic distance sensor. Where the distance is
hidden in the time duration that sound needed of travel the distance from source to object and back
as presented in fig. 1.

Figure 1: How Ultrasonic sensor works.

Since the speed of sound in air is constant (vs = 340m/s) we can easily calculate the distance according
to eq. 1.

distance = 1
2vstduration (1)

1.1 Tasks:

1. Connect the ultrasonic distance sensor to module Robduino according to tbl. 1

Table 1: Connestion of ultrasonic distance sensor.

HC-SR04 pins RobDuino pins

+5V +5V

Trigg. A0
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HC-SR04 pins RobDuino pins

Echo A1

GND GND

2. Test next program if you get reasonable data of time duration in Serial window.

Program 1: PWM as Digital Input.

1 const char TRIGGER_PIN = A0;
2 const char ECHO_PIN = A1;
3
4 void setup()
5 {
6 pinMode(TRIGGER_PIN, OUTPUT);
7 pinMode(ECHO_PIN, INPUT);
8 Serial.begin(9600);
9 }

10
11 int getPulseWidth_us()
12 {
13 digitalWrite(TRIGGER_PIN,HIGH);
14 delayMicroseconds(10);
15 digitalWrite(TRIGGER_PIN,LOW);
16 return pulseIn(ECHO_PIN, HIGH);
17 }
18
19 float getDistance_cm()
20 {
21 // do distance calculation here...
22 return 0
23 }
24 void loop()
25 {
26 float distance_cm = getDistance_cm();
27 int duration_us = getPulseWidth_us();
28 Serial.println(duration_us);
29 delay(2000);
30 }

3. Add needed code in function getDistance_cm() to calculate the distance in cm. Also change
the Serial.println(duration_us) program line to output distance_cm value.

1.2 Questions:

1. What is PWM?
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2. How are PWM data presented in digital signal?
3. What voltage is used to transmit PWM values?

1.3 Summary:

1.3.1 <++>

1.4 Issues:

1.4.1 <++>
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