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Section 1 DHT11 Temperature and Humidity

Sensor

Introduction:

The digital temperature and humidity sensor DHT11 contain a chip that can
perform analog-to-digital conversion and send out digital signals with
temperature and humidity. It is compatible with any MCU and is ideal for those
who need some basic data recording. It is very popular for electronics
enthusiasts, because it is very cheap but still offers excellent performance.

In this course, we will first understand some background knowledge of
humidity and then explain how DHT11 measures humidity. After that, we will
show you how to connect DHT11 to ARDUINO and provide some sample code

so that you can use DHT11 in your own project.

Preparation of work

Hardware

ARDUINO board x 1
DHT11 sensor x 1
LCD1602 x 1

10k resistor x 1
Breadboard x 1
Jumper wire

USB cable x 1
PC x 1
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About DHT11

DHT11 is a basic low-cost digital temperature and humidity sensor , It uses a
capacitive humidity sensor and a thermistor to measure ambient air and send
a digital signal on the data pin (no analog input pin required). It's easy to use

but need more patient to get the data.

DHT11 pins

s W N
g
>

Only 3 pins can be used: VCC, GND & DATA. The communication process
begins from data line transmits start signal to DHT11 and the sensor receives
signal and response. The host then receives responding signal and 40 bits
humidity data. (8-bit humidity integer + 8-bit humidity decimal + 8-bit

temperature integer + 8-bit temperature decimal + 8-bit checksum).

Product parameter relative humidity:

Resolution: 16Bit repeatability: +1% RH

Accuracy: 25°C + 5% RH

Interchangeability: Fully interchangeable response time: 1/ e (63%) at 25 ° C
for6s

1m / s air 6s hysteresis: <£0.3%RH

Long-term stability: <+0.5% RH / year temperature:
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Resolution: 16Bit repeatability: £0.2°C range: at 25°C+2°C

Response time: 1 / e (63%) 10S electrical characteristics Power supply: DC
3.5~5.5V

Supply current: measuring 0.3mA standby 60pA

Sampling period: 2 seconds or more Pin Description:

1.VDD power supply 3.5~5.5V DC

2.DATA serial data, single bus

3.NC, empty needle

4.GND ground wire, negative power supply

Example wiring diagram:

Sample code:
[
* LCD RS pin to digital pin 12
* LCD Enable pin to digital pin 11
* LCD D4 pin to digital pin 5
* LCD D5 pin to digital pin 4
* LCD D6 pin to digital pin 3
* LCD D7 pin to digital pin 2
* LCD R/W pin to ground
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* 10K resistor:
* ends to +5V and ground
* wiper to LCD VO pin (pin 3)
*/
#include <LiquidCrystal.h>
#include <dht11.h>
#define DHT11PIN 8
dht11 DHT11;
/l initialize the library with the numbers of the interface pins
Liqui dCrystal Icd(12, 11, 5, 4, 3, 2);

void setup() {
pinMode(DHT11PIN,OUTPUT);
/I set up the LCD's number of columns and rows:
lcd.begin(16, 2);

}

void loop() {
int chk = DHT11.read(DHT11PIN);
Icd.setCursor(0, 0);
lcd.print("Tep: ");
Icd.print((float)DHT11.temperature, 2);
lcd.print("C");
/l set the cursor to column O, line 1
/I (note: line 1 is the second row, since counting begins with 0):
Icd.setCursor(0, 1);
/Il print the number of seconds since reset:
lcd.print("Hum: ");
Icd.print((float)DHT 11.humidity, 2);
lcd.print("%");
delay(200);
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Result

After a few seconds of uploading, you will now read the current humidity and

temperature values on LCD.

Tenp
Humlol gt
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Section 2 ARDUINO & Voltage sensor module

Introduction:

In this project, we will learn how to use ARDUINO to measure voltage by
connecting voltage senor with ARDUINO board. With this voltage sensor

interface, you can measure voltages up to 25V.
Warning: If using the same voltage sensor module, make sure its input

voltage (voltage to be measured) is limited to 25V.
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Preparation Work

Hardware

1. ARDUINO R3 x 1

2. Voltage sensor module x 1
3. 800 tie bread board x 1

4. Jumper wire

5. USB cable x 1

6. PCx1

Overview of voltage detection sensors

A simple and very useful module that uses a voltage divider to reduce any
input voltage by five times. This allows you to use the microcontroller's analog
input to monitor voltages much higher than it can sense., For example, using
the 0-5V analog input range, you can measure voltage up to 25V. The module
also includes convenient screw terminals for easy and safe connection of
wires.

If you want to measure external voltage with ARDUINO, you must use the
analog input pin of ARDUINO board. If you recall the ARDUINO analog pins,
their input voltage is limited to 5V, which means you can directly measure up to
5V using its analog input pins.

But what if you want to measure voltage greater than 5V? You cannot use the
ARDUINO analog input pins directly because you might burn the ATmega328P
IC on ARDUINO ARDUINO board (or the related microcontroller IC, depending
on the ARDUINO board you are using).

This is the rescue voltage sensor module. Using this voltage sensor module,

you can measure up to 25V of voltage.
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Voltage sensor pin

Before going into the details of the voltage sensor functions and schematics,
let me outline the available pins for voltage sensor module.

Basically, the 25V voltage sensor is same as voltage sensor used here, with a
total of 5 pins. Two of them are located on double-pin screw terminal and three
are male head row pins.

The screw terminal pins are labeled VCC and GND and they must be
connected to an external voltage source, the voltage to be measured.

The other three male pin headers are labeled S, + and -. The S pin is “Sense”
pin and must be connected to analog input pin of ARDUINO. The "-" pin must
be connected to GND. Pin marked "+" does not need to be connected to

anything (it is the N/C pin).

The figure below shows the pins of voltage sensor module.

Voltage Sensor

VCC < 25V

Input

GND: - Connect to the low end of the voltage being measured.

Warning!: This is the same electrical point as your ARDUINO ground.
VCC: being used to connect high voltage side of the voltage being measured.
Output

S: This is connected to your ARDUINO analog input.
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=: This connects to your ARDUINO ground.
+: This is not connected.

Voltage sensor schematic diagram

Now, let's talk about the important thing about voltage sensor: Schematic
diagram. The voltage sensor is basically a voltage divider consisting of two

resistors with a resistance of 30KQ and 7.5KQ, which is a 5:1 voltage divider.

The figure below shows the schematic of the voltage sensor

module with an input voltage limit of 25V.

- VCC

30K _—~

7.5K

 GND \ @

L 3

Make your own voltage sensor:

Using a pre-built voltage sensor module is very simple, and if you don't have
one, you can easily build one yourself. You only need two resistors.
If you want to make your own voltage sensor, like this one that can measure up

to 25V, then you must have resistors of 30KQ and 7.5KQ.
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Example:

Find a 9-volt battery (or any DC device with a voltage of 0-25v) and connect it

to your voltage sensor module and ARDUINO, as shown below.

Voltage Sensor
> S
®: -
O (o]
ey o o —
- | 0
%’. -

20A  dND

T13dVENa

Code:

Once this is done, connect the Ardunio board to your computer with a USB

cable. The green power LED (labeled PWR) should be turned on. Open

ARDUINO IDE and select the appropriate board type and port type for your

project. Then load the following sketch onto ARDUINO.

int analoglnput = A1;
float vout = 0.0;

float vin = 0.0;

float R1 = 30000.0; //
float R2 = 7500.0; //

int value = 0;

void setup()}
pinMode(analoglnput, INPUT);
Serial.begin(9600);
Serial.print("DC VOLTMETER");

}

void loop(}
/l read the value at analog input
value = analogRead(analoglnput);
vout = (value * 5.0) / 1024.0; // see text
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vin = vout / (R2/(R1+R2));

Serial.print("INPUT V=");
Serial.printin(vin,2);
delay(500);

}

Working principle:

Since the voltage sensor module is basically a voltage divider circuit, you can
use the formula to calculate the input voltage.

Vin = Vout *(R2 /(R1 + R2))

Here R1 = 30000, R2 = 7500, and Vout can be calculated from the ARDUINO's
analog input by using Vout = (analog value * 5/1024).

Picture of real products:

Result:

The following is the result of using a 9v dry battery. | measured it with a
multimeter, which is actually 8.05v. You can adjust the values in above code,
the resistance value is the value in the ideal world, but you will find that the
resistance has tolerances, which may vary. You can use a multimeter to

measure resistance, for low-cost measurement methods such as 9v batteries
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or 12v DC power supplies.
(Declaration: The 9V battery used in experiment was tested after a period

of time, the original voltage is 8.9V)

o) CoMA1 =
i
DC VOLTMETERINPUT V= 8.23

INPUT V= B8.23

INPUT V= 8.23

INPUT V= B.23

INPUT V= 8.23

INPUT V= B8.25

INPUT V= 8.23

INPUT V= 8.25

INPUT V= 8.20

INFUT V= 8.23

INPUT V= 8.23

INPUT V= 8.23

INPUT V= 8.23

V] B&#RE [ Show timestamp ﬁﬁ’ﬁ > | 9800 FRHEE v'_
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Section 3 MQ-2 Gas Sensor

Introduction:

In this project, we will discuss how to build a smoke sensor circuit by using an
ARDUINO board.

The smoke sensor we will use is MQ-2. This is a sensor that is sensitive not
only to smoke but also to flammable gases.

The MQ-2 smoke sensor reports smoke through its output voltage level. The
more smoke, the greater output voltage. Instead, the less smoke it exposes,

the lower the output voltage.
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Preparation work

Hardware

1. ARDUINO R3 x 1

2. 12C LCD 1602 display x 1
3. F /M jumper wire

4. USB cable x 1

5. PCx 1

About MQ2 Gas sensor

The MQ-2 smoke sensor is sensitive to smoke and the following flammable
gases:

LPG

Butane

Propane

Methane

alcohol

hydrogen

The resistance of the sensor varies depending on the type of gas.

The smoke sensor has a built-in potentiometer that adjusts sensitivity of

sensor based on the accuracy of gas you are testing.
Features

1. Wide range of detection

2. High sensitivity and fast response

3. Long life and stability

4. The drive circuit is simple

Due to its fast response time and high sensitivity, measurements can be taken
as quickly as possible. A potentiometer can be used to adjust the sensor

sensitivity.
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Working principle:

MQ2 has an electrochemical sensor that changes its resistance to different
concentrations of various gases. The sensor is connected in series with a
variable resistor to form a voltage divider circuit for varying sensitivity. When
one of these gaseous elements comes into contact with the sensor after
heating, the resistance of the sensor changes. A change in resistance changes
the voltage across the sensor, which can be read by the microcontroller. By
knowing the reference voltage and resistance of another resistor, the voltage
value can be used to find resistance of the sensor. Sensor has different
sensitivities to different types of gases. For different types of gases, the

sensitivity characteristic curve is shown below.

The voltage output from sensor varies with the level of smoke/gas present in
the atmosphere. The sensor outputs a voltage proportional to the smoke/gas

concentration.

In other words, the relationship between voltage and gas concentration
is as follows:

Larger gas concentration, larger output voltage

Lower gas concentration, lower output voltage

— I Higher Output Voltage

Smoke MQ-2 Sensor

X

No smoke MQ-2 Sensor

— l Lower Output Voltage
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Working Mechanism:

The output can be an analog signal (A0) that can be read using ARDUINQO's
analog input or digital output (DO) and can be read using ARDUINO's digital

input.
Attention:

The sensor value only reflects the approximate trend of the gas concentration
within the allowable error range, it does not represent the exact gas
concentration. Detecting certain components in the air often requires more
accurate and expensive instruments than a single gas sensor can do. We do
not recommend the use of this gas sensor if your project aims to obtain gas

concentrations at very precise levels.

Gas Detection: Basic example

In this example, the sensor is connected to the AO pin. Displays the voltage
read from the sensor. This value can be used as a threshold to detect

increase/decrease in gas concentration.

void setup() {
Serial.begin(9600);

}void loop() {
float sensor_volt;
float sensorValue;
sensorValue = analogRead(A0);
sensor_volt = sensorValue/1024*5.0;
Serial.print("sensor_volt =");
Serial.print(sensor_volt);
Serial.printin("V");
delay(1000);
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Measurement Approximation:

These examples illustrate the way to understand the approximate
concentration of a gas. According to the MQx sensor data sheet, these
equations were tested under standard conditions and not calibrated. It may
vary depending on changes in temperature or humidity. Keep the gas sensor in

a clean air environment. Upload the code below.

void setup() {
Serial.begin(9600);
pvoid loop() {
float sensor_volt;
float RS_air; // Get the value of RS through clear air
float RO; // Get the value of RO in H2
float sensorValue;
[*--- Get average data by testing 100 times ---*/
for(intx=0; x <100 ; x++)

{
sensorValue = sensorValue + analogRead(AO0);
}
sensorValue = sensorValue/100.0;
r* */

sensor_volt = sensorValue/1024*5.0;

RS_air = (5.0-sensor_volt)/sensor_volt; //

RO = RS_air/9.8; // Clear the ratio of RS/RO in the air from Graph (found
using WebPlotDigitizer) to 9.8

Serial.print("sensor_volt =");

Serial.print(sensor_volt);

Serial.printin("V");

Serial.print("R0 =");

Serial.printin(RO);

delay(1000);
}
Then, open the ARDUINO IDE's serial monitor. Note down the value of RO,
which will be used in the next program. Write RO after the reading is stable.
Replace RO with the RO value tested above. Expose the sensor to any of the
gases listed above.
void setup() {

Serial.begin(9600);
pvoid loop() {

float sensor_volt;
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float RS_gas; // Get value of RS in a GAS
float ratio; // Get ratio RS_GAS/RS _air
int sensorValue = analogRead(A0);
sensor_volt=(float)sensorValue/1024*5.0;
RS _gas = (5.0-sensor_volt)/sensor_volt; // omit *RL
/*-Replace the name "R0" with the value of RO in the demo of First
Test -*/
ratio = RS_gas/R0; // ratio = RS/R0O
I */
Serial.print("sensor_volt =");
Serial.printin(sensor_volt);
Serial.print("RS_ratio =");
Serial.printin(RS_gas);
Serial.print("Rs/R0 =");
Serial.printin(ratio);
Serial.print("\n\n");
delay(1000);

Example: ARDUINO MQ-2 Smoke detector

The circuit we will connection as follows:

Therefore, in order to power smoke sensor, we connected smoke sensor pin 2
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to 5V terminal of ARDUINO and terminal 3 to the GND terminal. This requires
the smoke sensor to provide 5 volts.

The output of the sensor enters the analog pin AO of ARDUINO. Through this
connection, ARDUINO can read the sensor’s analog voltage output. The
ARDUINO board has a built-in analog-to-digital converter, so analog values
can be read without any external ADC chip.

Depending on the value read by ARDUINO, the operation that the circuit will
take is determined. We will explain in our code that if voltage output from
sensor is above a certain threshold, the buzzer will alarm to warn users that

smoke has been detected.

ARDUINO MQ-2 Smoke sensor circuit code

Since we have just looked through the schematic diagram of the smoke sensor
circuit, all we need to know is the code that needed to upload to ARDUINO so
that this smoke alarm works.

The code we need to upload is shown below.

I* Apply MQ-2 smoke sensor circuit code built with ARDUINO board*/
const int sensorPin= 0;

const int buzzerPin= 12;

int smoke_level;

void setup() {

Serial.begin(115200); //Set the baud rate of data transmission in bits/ second
pinMode(sensorPin, INPUT);//The smoke sensor will be the input of ARDUINO
pinMode(buzzerPin, OUTPUT);// buzzer is used for output in circuit

}

void loop() {

smoke_level= analogRead(sensorPin); // ARDUINO reads the smoke sensor
value

Serial.printin(smoke_level); //Print for debugging purposes only, to see what
the sensor is looking at

if(smoke_level > 200) //If the smoke concentration is greater than 200, the
buzzer will turn on digitalWrite(buzzerPin, HIGH);

}
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else

{
digitalWrite(buzzerPin, LOW);

}
}

The first code block declares and initializes three variables. Sensor Pin
represents smoke sensor. It is initialized to 0 because it will connect to the
analog pin A0 of ARDUINO board. The next variable buzzerPin represents the
pin of the buzzer anode connection; it is initialized to 12 because it will be
connected to the digital pin D12 of the ARDUINO board. The variable
smoke_level represents the amount of smoke drawn by the smoke sensor.
The next code block defines the baud rate of the circuit, as well as its input and
output. Sensor Pin is the smoke sensor pin that is used as an input to the
circuit. The sensor is input into ARDUINO so that ARDUINO can read and
process the value. BuzzerPin is used as the output. If the smoke level is above
a certain threshold, the output of the circuit, the buzzer will start.

The next code block reads value from sensorPin (smoke sensor) using the
analogRead() function. This will be a value from 0 to 1023. 0 means smoke
free, and 1023 represents absolute maximum and highest level of smoke. So
the variable smoke_level represents the smoke level, ranging from 0 to 1023.
We printed a line for debugging purposes to print this value so that you can
see the value returned from this function. In our code, we set it to say that if the
smoke level is above 200, we will trigger the buzzer to emit a sound by sending
digital pin D12 to a high level. So 200 is our threshold. If the smoke
concentration is lower than this, the buzzer will not start.

The last piece of code is the loop() function. This is part of the code that
repeats over and over in an infinite loop. This means that our code always

checks what the smoke_level is so that it can know if the buzzer is triggered.
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Physical Picture:

(1) No gas detected:
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(2) Gas detected:

The serial monitor shows:
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Section 4 MQ-5 Gas Sensor

Introduction

In this project, we will show what the MQ-5 sensor is and how to use it on the

ARDUINO board.

Work preparation

Hardware

1. UNO R3 x 1

2. MQ-5 sensor x 1
3. jumper

4. USB cable x 1
5.PCx 1
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About MQ-5 Gas Sensor

The gas sensing material used in the MQ-5 gas sensor is SnO2, which has low
electrical conductivity in clean air. When combustible gas exists in the
environment where the sensor is located, the electrical conductivity of sensor
increases with the concentration of combustible gas in the air. By using simple
circuit, changes in electrical conductivity can be converted into an output signal
corresponding to the gas concentration.

The MQ-5 gas sensor is highly sensitive to propane, propane and methane
and is able to detect methane and propane as well. The sensor can detect a
variety of combustible gases, especially natural gas, making it a low-cost

sensor for a variety of applications.

In this tutorial, we use the MQ5 gas sensor module (widely used in the market).
The module has two output possibilities - analog output (A0) and digital output
(D0). The analog output can be used to detect gas leaks and measure gas
leakage in specific units (eg, ppm) (by properly calculating the sensor output
within the program). The digital output can be used to detect gas leaks that
trigger an alarm system (such as an audible alarm or SMS activation). Digital
output only provides two possible outputs - high and low (so it is more suitable

for detecting gas leaks than for measuring gas presence).
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Feature:

Low cost

High sensitivity to LPG and natural gas

Flat response
Stable longevity
Digital and analog output

On-board LED indicator
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Applications: Household gas leak detector, industrial combustible gas detector,

portable gas detector, gas leak alarms, gas detector

Note:

The sensor value only reflects approximate trend of the gas concentration
within a allowable error range, it does not represent the exact gas
concentration. Detecting certain components in the air often requires more
accurate and expensive instruments than a single gas sensor can do. We do
not recommend the use of this gas sensor if your project is designed to

achieve gas concentrations at very precise levels.

Example: Connecting MQ5 Gas Sensor Module to ARDUINO

Using a Digital Output Pin

This is very simple. Connect the MQ5 module DO pin to any digital pins of
ARDUINO. Let's connect DO to ARDUINQO’s pin 7. Now we need to supply the
power (Vcc) and complete the circuit by grounding (Gnd). Please refer to the
circuit diagram given below. Get the +5V connection from ARDUINO and
connect it to MQS5 module’s Vcc. Finally, connect the GND pin of the MQ5
module to the GND of the ARDUINO. That's all, we have completed the circuit.

Circuit diagram of the interface between MQ5 and ARDUINO (digital
output)

MQ-5 Sensor UNO R3
VCC + 5V
GND GND

DO D7
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Note: - The MQ5 sensor has a warm-up requirement. We recommend keeping
the sensor energized (from ARDUINO) for about 15 minutes before applying

gas toit.

Code:

int sensor=7;
int gas_value;
void setup()

{
pinMode(sensor,INPUT);

Serial.begin(9600);
}

void loop()
{

gas_value=digitalRead(sensor);
Serial.printin(gas_value);

}

Note:

To apply a “gas leak” to the MQS5 sensor, simply use a cigarette or a cigarette
lighter! Gently press the cigarette lighter's trigger switch (mild enough to allow
gas leaks without triggering sparks) to allow continuous gas leakage and place

the lighter near MQ5 sensor.
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Picture of real product:

The screenshot below shows the ARDUINQO's serial monitor reading before
applying a gas leak and after applying gas leak. Before applying the gas leak,
MQ5 only captures the atmospheric air concentration (our digital output pin is

high and ARDUINO is measured at 1, as shown on the serial monitor).
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When we apply "gas leak", the heating element inside MQ5 heats up and the
output voltage changes (our DO pin goes low and is measured as 0 by

ARDUINO, as shown in the serial monitor output screenshot)
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Section 5 MQ-7 Gas Sensor

Introduction

In this project, we will show what an mqg-5 sensor is and how to use it on an

ARDUINO board

Work Preparation

Hardware

1. UNO R3 x 1

2. MQ-7 sensor x 1
3. Jumper

4. USB cable x 1
5.PCx 1
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About MQ-7 Gas Sensor

Description

MQ-7 combustible gas semiconductor sensor

The sensitive material of the MQ-7 gas sensor is SnO2, which has a low
electrical conductivity in clean air. It is tested by circulating high and low
temperature methods and detects CO at low temperatures (heating 1.5V).
With the increase of gas concentration, the conductivity of the sensor is higher.
When heated at a high temperature (5.0V), it removes other gases adsorbed
at low temperatures. Please use a simple circuit to convert electrical
conductivity changes to output signal corresponding to the gas concentration.
The MQ-7 gas sensor is highly sensitive to carbon monoxide. The sensor can
be used to detect different gases containing CO with low cost and is suitable

for different applications.
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Feature:

Wide range of high sensitivity to combustible gases
High sensitivity to natural gas

fast reaction

Wide detection range

Stable performance, long life and low cost

Simple drive circuit

Technical parameters:
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MQ-7 carbon monoxide sensor Introduction

According to its data sheet, the MQ-7 carbon monoxide sensor detects 20 to

2000 ppm of CO in the air. This is its sensitivity characteristic curve:

B CHy
001 | =S ||k
10 10gk sgre (o100 10000

This is a diagram of Rs / RO versus gas concentration (ppm). Rs is the
resistance of the sensor in the target gas, and RO is the resistance in the clean
air. We will use this diagram later when we create code.

This wire splitter is more convenient because it converts resistance changes

into voltage changes. Here's a schematic of it:

2
=
" O
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There are two ways to read the output of MQ-7. One is through the DOUT pin,
which gives a high level when the concentration threshold is reached,
otherwise it is low. The threshold can be changed by adjusting the trimmer on
distribution board, which is Rp in the schematic diagram.

At the same time, the AOUT pin provides a varying voltage representative of
the CO concentration. If we look at the above characteristic curve, we can
convert the voltage reading to ppm. The relationship between ppm

concentration and RS / RO is:

ppm = 100 = ,z'fmcfﬂg[cl[l]Eﬂg[D.DQ]HmCHSHG

Example:
Connect the MQ 7 Sensor and ARDUINO Board as shown below:
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Code:

const int AOUTpin=0; //The AOUT pin of CO sensor enters ARDUINO's
analog pin AO

const int DOUTpin=8; //The DOUT pin of CO sensor enters ARDUINO's
digital pin A8

const int ledPin=13; //The LED's anode is connected to ARDUINO's digital
pin D13

int limit;
int value;

void setup() {

Serial.begin(115200); //Set baud rate

pinMode(DOUTpin, INPUT); //Setthe pin as the input for ARDUINO
pinMode(ledPin, OUTPUT); //Set the pin as the onput for ARDUINO

}

void loop()

{

value= analogRead(AOUTpin); //Read the simulation value from the CO
sensor OUT pin

limit= digitalRead(DOUTpin); //Read the numeric value from DOUT pin of CO
sensor

Serial.print(“CO value: “);

Serial.printin(value); //Print CO value

Serial.print(“Limit: );

Serial.print(limit); //Print to LOW or HIGH (above or below) limit

delay(100);

if (limit == HIGH){

digitalWrite(ledPin, HIGH); //If the limit is reached, LED is turned on as a
status indicator

}

else{

digitalWrite(ledPin, LOW); //If the threshold is not reached, the LED remains
off}

}
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The first code block defines all pin connections for the sensor and LED. Since
AOUTpin is connected to analog pin AQ, it is initialized to 0. Since the DOUT
pin is connected to digital pin D8, it is initialized to 8. Since the LED is
connected to digital pin D13, it is initialized to 13. Two variables, limits and
values, are also declared. These will be used to store the values of analog pin
AOUT and digital pin DOUT.

The next code block sets the baud rate and declares DOUTpin as an input and
ledPin as an output. This is because the sensor is an input to the ARDUINO to
read and process the sensor values. If the sensor detects alcohol, the LED
output will act as an indicator.

The next code block reads sensor pin AOUT and stores the value in an integer
value. It also reads the sensor pin DOUT and stores the value in an integer
limit. Then we print the alcohol value, which will be a value from 0 (no alcohol
detected) to 1023 (the maximum carbon monoxide level that can be read). We
will print out the limit of HIGH or LOW. If detected CO is below threshold level,
the returned limit will be low. If detected CO is above threshold, the returned
limit will be HIGH.

If the value is HIGH, the LED will illuminate. If the value is lower, the LED will

remain off.
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Picture of real product:
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When carbon monoxide is detected, the LED off

The serial monitor shows:
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Section 6 Barometric Pressure Sensor BMP 180

Introduction

In this tutorial, we will use BMP180 and ARDUINO to design a barometric
measurement system. First, in order to interface BMP180 with ARDUINO, we
need to download a library designed specifically for BMP180. The library is
located at:

https : //github.com/adafruit/Adafruit-BMPO085-Library After attaching the library,
we can invoke special functions that will simplify working with the use of the

BMP180 sensor.

Work preparation

Hardware

1. UNO R3 x 1

2. air pressure sensor BMP 180 x 1
3. F/ M jumper

4. USB cable x 1

5.PCx 1
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About the 12C LCD 1602 display

The pressure sensor is a BMP-180 based digital air pressure sensor module
that is compatible with the old BMP-085 digital pressure sensor, with lower
power consumption, smaller size and higher accuracy. The BMP180 combines
air pressure, temperature and altitude. 12C allows easy connection to any
microcontroller. Onboard 3.3v LDO regulator makes the plate fully compatible
with 5V power supply. The BMP-180 can measure pressure range from 300 to
1100 hPa (+ 9000 m to -500 m related to sea level) in pre-resolution mode with
accuracy down to 0.02 hPa (0.17 m). The BMP-180 is an improved
replacement for the BMP-085 sensor. The BMP-180 uses piezoresistive
technology to achieve high precision, linearity, EMC robustness and stability

over a longer period of time.

Feature:

Using a digital barometer such as this to measure the absolute pressure of
environment has some interesting applications. By converting the measured
pressure to altitude, you will get a reliable sensor to determine the height of the
robot, aircraft or projectile!

With a sensor as powerful as the BMP 180, you can achieve 1m accuracy, and
the noise in ultra-high resolution noise is only 17cm.

The device will operate at a current of only 0.3uA, which means that
battery-powered applications require low current consumption.

The BMP180 is fully calibrated and ready for immediate use.

When the device is running through 12C, we add an optional 12C pull-up circuit
that can be enabled through the PU (pull-up) jumper on board for easy
operation on the breadboard.

The device USES 12C to provide a 16-bit value of pressure and temperature,
which is calculated in conjunction with the calibration data in the device to

provide a temperature compensation height.
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Product specifications:

1.8V / 5V supply voltage

Low power consumption — 0.5uA at 1Hz

12C interface

Maximum 12C speed: 3.5MHz

Very low noise — up to 0.02hPa (17cm)

Full calibration

Pressure range: 300hPa to 1100hPa (9000m to -500m)
Weight: 1.18 grams

Size: 21mm x 18mm

How does BMP180 work?

The BMP180 consists of a piezoresistive sensor, an analog-to-digital converter
and a control unit with an E2PROM and serial 12C interface. The BMP180
provides uncompensated pressure and temperature values. The
microcontroller sends an initiation sequence to start a pressure or temperature
measurement. After the conversion time, the result values (pressure or
temperature, respectively) can be read through the 12C interface. To calculate
the temperature in °C and calculate the pressure in hPa, calibration data must
be used. These constants can be read from the BMP180 E2PROM via the 12C
interface during software initialization. The sampling rate can be increased to
128 samples per second (standard mode) for dynamic measurements. In this
case, it is sufficient to measure the temperature once per second and use this

value for all pressure measurements during the same time period.

Application

Temperature monitoring

Pressure monitoring
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Highly monitored

3D navigation in complex indoor spaces (used with accelerometer)

Connect the wires to the board by using any methods you like to establish a
connection to the board. In this example, we will solder a five-pin male-to-male
row and connect the BMP180 to ARDUINO using a male/female jumper.
Solder the 5-pin long male-female connector to the board. You can solder it to
either side; the bottom is more useful for breadboard, and the top is more
useful for jumpers.

Please note that the BMP180 is sensitive to moisture. After soldering, do not
remove the flux by flushing the board with water or other liquids.

Connecting it to the ARDUINO In the following sections, we will see how to
connect the breakout board to the UNO R3. There are 5 pins on the branch
board as described below. The plate has a 3.3V regulator. Therefore, you can

use either 5V or 3.3V as the power supply voltage.

Measuring weather and altitude

BMP180 is designed to accurately measure atmospheric pressure.
Atmospheric pressure varies with weather and altitude; you can use this

sensor to measure both. How is this done:

What is atmospheric pressure?

Pressure is defined as the force that "presses" the area. Common pressure
unit is pounds per square inch (psi). One pound, one square inch, equals one
pound per square inch. The Sl unit is Newton per square meter and is called

Pascal (Pa).

Pressure (gravity, tension, etc.) can be measured in many situations, but now
we are interested in atmospheric pressure, which is the force of air around you

acting on all objects. The weight of gases in the atmosphere produces
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atmospheric pressure. Normally people won't notice that air weighs anything,
but if you pick up an inch of air from the sea level to the top of the atmosphere,
the air weighs about 14.7 pounds. (a centimeter-wide column of air weighs
about a kilogram.) This weight presses on the footprint of the column,
producing an atmospheric pressure that we can measure using sensors such

as BMP180.

Since the inch-wide air column weighs about 14.7 pounds and the pressure is
1 square inch, the resulting average sea level pressure is about 14.7 pounds
per square inch (psi) or 101,325 pascals. This will drop by about 4% for every
1000 feet (or 300 meters). The higher you get, the less pressure you see,
because the column to the top of the atmosphere is much shorter and
therefore lighter. It's useful to know this because by measuring the pressure

and doing some math, you can determine your height.

Interesting fact: The pressure at 12,500 feet (3810 meters) is only half of the
sea level pressure. In other words, half of the air mass is below 12,500 feet,
and the air density at 12,500 feet is half of the sea level. No wonder you have

difficulty breathing there.

BMP180 outputs absolute pressure in Pascal (Pa). The pressure of a Pascal is
small, about equal to the pressure of a piece of paper on a table. You will often
see measurements in hPa (1 hPa = 100 Pa) or kPa (1 kPa = 1000 Pa). The
ARDUINO library we provide outputs floating point values in hPa, which also

happen to be equal to 1 millibar (mbar).
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Here are some conversions to other pressure units:

1 hPa =100 Pa = 1 mbar = 0.001 bar
1 hPa = 0.75006168 torr

1 hPa = 0.01450377 psi (psi)

1 hPa = 0.02953337 inHg

1 pa = 0.00098692 atmosphere (standard atmosphere)

Temperature influence

Since temperature affects the density of the gas, density affects the quality of
the gas, and the mass affects pressure (rotation), so atmospheric pressure
changes drastically with temperature. The pilot called it "density height", which
is easier to take off in cold weather than hot weather because air is denser and

has more aerodynamic effects.

To compensate for the temperature, the BMP180 includes a fairly good
temperature sensor and a pressure sensor. To perform a pressure reading,
you first obtain a temperature reading and then combine it with the original
pressure reading to arrive at the final temperature compensated pressure

measurement. (Don't worry, the ARDUINO library makes all of this very easy.)

Measuring absolute pressure

As we just mentioned, if your application needs to measure absolute pressure,
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all you have to do is take a temperature reading and then perform the pressure
reading (see the sample sketch for details). The final pressure reading will be
in hPa = mbar. You can use the above conversion factor to convert it to other

units if needed.

Please note that the absolute pressure of the atmosphere will vary with your

altitude and current weather patterns, both of which are useful measurements.

Weather observation

The pressure at any given location on the earth (or anywhere in the
atmosphere) is not constant. The complex interaction between the spin of the
Earth, the tilt of shaft and many other factors can lead to higher and lower
pressure areas of motion, which in turn lead to weather changes we see every
day. By observing changes in pressure, you can predict short-term changes in
the weather. For example, pressure reducing usually means wet weather or an
imminent storm (low pressure systems are entering). An increase in pressure

usually means that the weather is fine (the high pressure system is passing).

But keep in mind that atmospheric pressure also varies with altitude. The
absolute pressure of Denver (5280' above sea level) will always be lower r
than that in San Francisco (52' above sea level). If the weather station only
reports its absolute pressure, it will be difficult to directly compare pressure
measurements from one location to another (large-scale weather forecasts

depend on as many weather station measurements as possible).

To solve this problem, weather station always eliminates the effects of altitude
from reported pressure readings by mathematically adding an equivalent fixed
pressure to make it appear as if it were being acquired at sea level. When you

do this, San Francisco's readings are always higher than Denver, because of
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weather conditions, not because of altitude.

To do this, there is a function called sealLevel(P,A) in the library. This requires
absolute pressure (P) in hPa, the current height of the station in meters (A),
and the effect of height can be removed from the pressure. You can use the
output of this feature to directly compare your weather readings to other

weather stations around the world.

Example:
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Pin description
VIN  power input 3.3v
GND ground

SCL clock line

SAD dataline

Experimental results:

€ com3 - o X
| | i

Temperature: 26.7 C
Pressure: 102228 Pa
altitude:—74 3im
Temperature: 26.7 C
Fressure: 102234 Fa
altitude:—75. 41m
Temperature: 26.7 C
Pressure: 102225 Fa
altitude:—74. 9%m
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Section 7 Flame sensor module

Introduction

In this lesson we will show you what a flame sensor is and how it works. You
can learn how to use a flame sensor on the UNO R3 board.

Flame sensor is an electronic device capable of sensing/detecting fire or high
temperature areas. When it senses a fire, it signals through an LED on the top.
These types of sensors are typically used for short distances. They were able
to detect fires as high as three feet. Because of its good results and
cost-effectiveness, flame sensor has become the most common equipment in
market today.

There are two types of flame sensors on the market, one with three pins and
the other with four pins. Both sensors can be easily connected to any
microcontroller. In this tutorial we will use a four-pin flame sensor. You will see
the complete wiring diagram of the flame sensor and ARDUINO interface, as

well as the complete ARDUINO source code and its description.

Work preparation

Hardware

UNO R3 board x 1
Flame sensor x 1
F /M jumper

USB cable x 1

PC x 1
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About the flame sensor

The flame sensor can detect flames at wavelengths ranging from 760 to 1100
nanometre. A small fire like a light fire can be detected at about 0.8m. With a
detection Angle of about 60 degrees, the sensor is particularly sensitive to
flame spectrum. The module includes an infrared sensor, potentiometer,
operational amplifier circuit and an led indicator. The on-board LM393
operational amplifier is used as a comparator to adjust the sensitivity level. The
sensor has digital and analog outputs, and the sensitivity can be adjusted by a

blue potentiometer.

Feature

The operating voltage is 3.3 — 5V.

It provides us with analog and digital outputs.

It has an indicator light to indicate if a flame has been detected.

The threshold can be changed by rotating the top of the potentiometer.

The flame detection distance can trigger a lighter flame test within 0.8m. If the
flame intensity is high, the detection distance will increase.

The detection angle of the flame sensor module is approximately 60 degrees.
It has both analog and digital outputs. The analog output gives us a real-time
voltage output signal on the thermal resistance, while the digital output allows
us to set the threshold through a potentiometer. In our tutorial, we will use both
of these outputs and see how the sensor works. In many projects, flame
sensors can be used to alert when a fire is detected, for safety purposes and

more.
Working principle

Flame sensor is very sensitive to flames and other light.
Its analog output provides a real-time output voltage across the thermal
resistance.

When the temperature reaches a certain threshold, the output of high and low
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signal threshold can be adjusted by potentiometer, whose task is digital output.

Flame sensor Pin as follows:

AOQ: This is an analog pin that will be connected to the analog pin of ARDUINO.
G / GND: This is the ground pin that will connect to the ground of ARDUINO.
+/VCC: This is the sensor's input voltage pin, which will connect to the +5V of
ARDUINO.

DO: This is a digital pin that will be connected to the digital pin of ARDUINO.

Example:

Flame sensor digital (DO) output

oownog MmN
1 # "

-
) E
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Sample code:

Int Buzzer = 13; // Use the buzzer to alert
Int FlamePin = 2; // This is for the input pin
Int Flame = HIGH; //High when the flame is exposed

void setup() {
pinMode(Buzzer, OUTPUT);
pinMode(FlamePin, INPUT);
Serial.begin(9600);

}

void loop() {
Flame = digitalRead(FlamePin);
if (Flame== HIGH)
{ Serial.printin("HIGH FLAME");
digitalWrite(Buzzer, HIGH);
}
else
{ Serial.printin("No flame");
digitalWrite(Buzzer, LOW);
}
}

Example:

Flame sensor digital (AO) output
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Example code:

Const int analogPin = AQ; // Flame sensor (A0) to ARDUINO analog input pin
A0
Const int BuzzerPin = 13; // buzzer output pin
Const int threshold = 400; // flame level threshold (you can change the value
as needed)
Void setup() {
pinMode(BuzzerPin, OUTPUT);
/ I Initialize serial communication: Serial.begin (9600);
}
Void loop() {
/ | Read the value of flame sensor:
Int analogValue = analogRead(analogPin);
Serial.printin(analogValue); // Serial print FLAME sensor value
If (analogValue > threshold) {
digitalWrite(BuzzerPin, HIGH);
Serial.print("High FLAME");
}
Else if (analogValue = threshold)
{ Serial.print("Low FLAME");
digitalWrite(BuzzerPin, HIGH);
Delay(400);
digitalWrite(BuzzerPin, LOW);
}
Else {
digitalWrite(BuzzerPin, LOW);
Serial.print("No flame");
}
Delay(1);

}
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Section 8 Water Level Sensor Module

Introduction

Water sensor bricks are designed for water detection and can be widely used
to detect rainfall, water levels and even liquid leaks.
In this course, we will learn what a water sensor is and how it can be used with

the Uno R3 board. It comes to detect water.

Ready to work

Hardware

UNO board x 1
Water sensor x 1
Red LED x 1
Breadboard x 1
Jumper

USB cable x 1
PC x 1

About water sensor

Water sensor is an easy to use, small size, light weight, high water cost,
droplet identification and detection sensor. Compared with domestic and
foreign products, it is not only small in size, powerful in function, but also
ingenious in design, with the following characteristics:

The water level is determined by a series of exposed parallel lines to measure
the size of the droplet/water.

The water quantity can be easily changed into the analog quantity signal, and

the output analog quantity can be directly used for the program function, so as
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to realize the water level alarm function.
Low power consumption and high sensitivity are the most important features of
this module.

Compatible with SainSmart UNO SainSmart mega2560 SainSmart ADK.

Working principle

The sensor works by connecting a series of exposed traces to the ground and
interleaving them between the ground trace and the sensor trace. Sensor walk
line with 1 m Q weak pull-up resistor. The resistance will pull up the sensor
wiring value until the water drops short-circuit the sensor wiring and grounding
wiring. This circuit will work with your ARDUINO digital 1/0 pins, or you can use
it with analog pins to detect water-induced contact between grounding and

sensor wiring.

Used as the water level in the tank

To use it as a water level detector in sediments, sensor must be installed inside
the tank where the water level is to be controlled. The position of the sensor
must ensure that the parallel lines are perpendicular to the sensor level. When

the sensor is immersed in water, the pin S will give us a larger value.

Used as a rain detector

To use this sensor to detect whether it is raining, it must be placed horizontally
so that the raindrop falls on the sensor, because the raindrop forms on the
water film on the sensor surface by increasing the value of pin S, thus it can be

inferred whether it is raining.

Product specifications:

Working voltage: 5V
Interface: analog

Detection width: 40mm % 16mm
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Working temperature: 10° C-30°C
ARDUINO compatible interface

Low power consumption

High sensitivity

Output voltage signal: 0-4.2V

Pin Definition:
“S” stands for signal input

“+” stands for power supply

"-" stands for GND

Two of the pins are used for power supply, one is connected to +5V of
ARDUINO, and the other pin is connected to ground terminal of the ARDUINO.
The Pin S is the signal pin. The pin outputs an analog voltage signal
proportional to the number of sensors covered by the liquid. The pin is

connected to a simulation pin on the ARDUINO board to be read.

Application:

Rainfall detection
Leakage

Tank overflow detector
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Example:

ARDUINO liquid level detector

In this example, we will show how to use a water sensor to detect the amount
of water in a tank. We will use the S pin as the analog input connected with
ARDUINO, and the value read will be higher depending on whether the sensor
surface is covered by water. This is because considering that the water we use
in the sediments is not pure water (H20), water therefore ACTS as a conductor,
because if water is not conductive. But we rarely use this type of sensor to

measure the water level of purified water in the tank.
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Connection Diagram

Construct the circuit as follows:

Here, we connect the signal pin (S) to analog pin AO. This allows the

ARDUINO board to read analog voltage values.

Code program

Once this is done, connect the ARDUINO board to your computer with a USB
cable. The green power LED (marked PWR) should illuminate. Open the
ARDUINO IDE and select the appropriate board type and port type for your
project. Then load the following sketch onto your ARDUINO.

const int analogInPin = AQ;
int sensorValue = 0;
void setup()

{
Serial.begin(9600);

}
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void loop()
{

sensorValue = analogRead(analogInPin);
Serial.print("Sensor =" );
Serial.print(sensorValue*100/1024);
Serial.printin("%"); delay(1000);

}

In the first paragraph of this code, we declare the AnalogIinPin variable
and initialize it to 0. Then declare a sensor Value variable that will hold
the value of the analog value output from the sensor as our sensor
reading, representing the liquid level.

In the setup () function, we set the baud rate and enter sensor Pin
because it is the input value of the ARDUINO board to be read.

In our loop () function (which is code over and over again), we read the
value from sensorPin and store it in the variable sensor Value. We then
output this value to the serial monitor for reading. The code keeps
running this code over and over again, so it keeps gaining new
understanding. We give a 100ms delay between each read to create a

small pause between the two.
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Operation result:

After the upload is completed for a few seconds, the sensor is

ready to immerse in the water.

The serial monitor shows:

@

Sand

Sensor = 0%
Sencor = (%
Sansor = 0%
Senter = 0%
Senzer = (%
Sensor = 0%
Senior =
Sensor = 0%
Senger = (%
Senzor = 0%
Senver = 0%
Senzer = 0%

Senzer = 0%

B aureserall Hesline w G600 baud w
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Example of sensor immersion in water:

The serial monitor shows:

@ =

Send

Senger = 0% L,
Sengor = 0%
Senzar = 0%
Senzor = 268
Senzer = 2794
Smser = 25%
Sensor = 2%
Senger = 29%
Sengar = 30k
Sensor = 30%
Senzer = 30%
Ssnger = 20%
Senser = 20%

EA Autesersll Herline w 9600 beud w
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Section 9 Digital Touch Sensor Module

Introduction

We need to use switches to control electronic devices or appliances.
Sometimes, when we use electronic switches with wet hands and then touch

electronic or electrical loads, the electrical switches generate vibrations

compared to ordinary switches, which may be required for some projects.

mfEg L

@M, st vec sno

™,
TnuLT: ‘Sensor

In this course, we will show you what a digital touch sensor module is and how

to use it on an ARDUINO board.

Hardware

UNO R3 board x 1

Breadboard x 1

Digital touch sensor module x 1
Jumper

USB cable x 1

PC x 1
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About the digital touch sensor module

Digital Capacitive Touch Sensor

[ ] [ ]

g1, S16 ucc 6no
Power LED i s

Touch Sensor
vl.0

Sensor Pad

Overview:

The module is based on a touch-sensing IC (TTP223B) capacitive touch
switch module.

In the normal state, the module output and the power consumption are low;
when a finger touches the corresponding position, module outputs high level. If
it is not touched for 12 seconds, it switches to the low power mode.

Jog type: initial state is low, high touch, no touch is low (touch like button
function)

The module can be mounted on non-metallic materials such as surface
plastics, glass, and the like. In addition to the thin paper (non-metallic) that
covers module surface, as long as the location of touch is correct , you can

make hidden in the walls, desktops and other parts of buttons.
Specification:

Control interface: There are three pins (GND, VCC, SIG), GND is grounded,
VCC is the power supply, SIG digital signal output pin;
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Power indicator: Green LED, the power is flashing on the right side;

Touch area: Similar to the fingerprint icon inside the area, you can touch the
trigger finger.

Positioning hole: The diameter of the four M2 screw locating holes is 2.2mm.

Module positioning is easy to install and realize the module combination.

Features:

Low power consumption

Power supply is 2~5.5V DC

Operating current (Vcc = 3V): 1.5 - 3.0pA
Operating current (VDD = 3V): 3.5 -7.0pA

Can replace traditional buttons

Four M2 screw locating holes for easy installation

Response time: low power mode: 220ms; fast mode: 60ms

Application:

Waterproof electrical products
Button replacement

Consumer products

Example:

Connect the Vcc pin of sensor's breakout board to the +5V pin of ARDUINO
and connect GND to GND. Connect the signal (SIG) pin to the ARDUINO
digital pin D2.
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Sample code:

#define ctsPin 2 // Capacitive touch sensor pins
int ledPin = 13; //LED pins
void setup()

{
Serial.begin(9600);
pinMode(ledPin, OUTPUT),

pinMode(ctsPin, INPUT);
}
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void loop()

{
int ctsValue = digitalRead(ctsPin);

if (ctsValue == HIGH)

digitalWrite(ledPin, HIGH);
Serial.printin("TOUCHED");
}

else

digitalWrite(ledPin,LOW);
Serial.printin("not touched");

}
delay(500);

Result:

After uploaded, if you touch the metal surface of transducer with a finger or
metal object, UNO’s on-board red LED indicator will on. Open the Serial

Monitor at a baud rate of 9600 and you will see the following content:

@' COM16 (Arduino/Genuino Una) - O »
Send
not touched i
not touched
not touched
not touchsd
net touched
net touched
not touched
TOUCHED
TOUCHED
TOUCHED
TOUCHED
TOUCHED
TOUCHED
]
.k:lt ooooo 11 Ho line ending +~ | 9600 baud o
|
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Section 10 Vibration Sensor Module

Introduction

Many applications can be created by measuring vibration levels, but detecting
vibration accurately is a hard work. This article describes the vibration sensor
SW-420 and ARDUINO interfaces, which can help you reduce the amount of

vibration measurement work.

Ready to work

Hardware

UNO R3 board x 1
Breadboard x 1

Vibration sensor module x 1
Jumper

USB cable x 1

PC x 1
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About the vibration sensor module

Vibration
Sensor

Sensitivity adjust

Element Power Indicator

- YVCC33V - 5V DC
GND
Digital Output

" Signal Indicator

The vibration sensor module has a SW-420 vibration sensor that integrates
adjustable sensitivity through an on-board potentiometer. There are also LED
indicators for power and digital output status on board. It has a simple and
intuitive 3-pin interface, VCC, GND and DO (digital output). It supports 3.3V or
5V power supply.

The vibration sensor module is compatible with any micro-controller with digital
inputs, thus, it is compatible with any popular micro-controllers such as PIC,
ARDUINO and Raspberry Pi. The direct interface is critical to the use of this
sensor.

When there is no vibration, the DO pin will be low and the indicator LED will

illuminate.

Module function:

Use the SW-420 normally closed vibration sensor produced by our company.
Comparator output, clean signal, waveform, drive capability over 15mA
Working voltage 3.3V-5V

Output form: digital switch output (0 and 1)

Fixed bolt holes for easy installation

Wide voltage LM393 comparator
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Use:

This vibration sensor can be used to detect vibration at any angle. On-board
potentiometer adjusts the vibration threshold values. Output logic high level
when the module is not triggered, and the logic low level is output when

triggered.

Application ideas:

» Automatic alert
* Motion detection

» Vibration detection application function
Example:

Connect the Vcc pin of the sensor board to the 5V pin of the ARDUINO board,
connect the Gnd pin to the Gnd pin of the ARDUINO, and connect the DO
output signal pin of the sensor board to the ARDUINO digital pin D3. Do some
calibration and adjust the sensitivity threshold, then upload the following

sketch to the ARDUINO board.
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In this project, we will connect the ARDUINO with the vibration sensor and LED.
When no vibration is detected, the output of the vibration sensor is 0 (low
voltage), otherwise its output is 1 (high voltage). If the ARDUINO gets 0 (no
vibration) from the vibration sensor, it turns on the green LED and turns off the
red LED. If the ARDUINO gets 1 from the vibration sensor, it will turn on the red
LED and turn off the green LED (please choose the correct board type and the

correct port for your ARDUINO IDE)

Sample code:

int vibr_pin=3;
int LED_Pin=13;
void setup()
{
pinMode(vibr_pin,INPUT);
pinMode(LED_Pin,OUTPUT);
¥

void loop() {
int val;
val=digitalRead(vibr_pin);
if(val==1)
{
digitalWrite(LED_Pin,HIGH);
delay(1000);
digitalWrite(LED_Pin,LOW);
delay(1000);
}
else
digitalWrite(LED_Pin,LOW);

The ARDUINO value reads and serially prints the code vibration value. When
the measured value is greater than 1000, this code turns on the onboard LED,

which you can adjust as needed.

int LED_Pin =13;
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int vibr_Pin =3;

void setup()}
pinMode(LED_Pin, OUTPUT);
pinMode(vibr_Pin, INPUT); //set vibr_Pin input for measurment
Serial.begin(9600); //init serial 9600
/I Serial.printin(" Vibration demo ");

}

void loop(}
long measurement =TP_init();
delay(50);

/[ Serial.print("measurment = ");
Serial.printin(measurement);
if (measurement > 1000){
digitalWrite(LED_Pin, HIGH);

}

else{
digitalWrite(LED_Pin, LOW);
}
}

long TP_init(¥{

delay(10);

long measurement=pulseln (vibr_Pin, HIGH); //wait for the pin to get HIGH
and returns measurement

return measurement;

}

Finally, you should open the ARDUINO IDE serial monitor at a baud rate of

9600 and you will see:

2402
3910
10412
270253
a

L]

Moieendng » 3Ebax  w
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Section 11 Sound Detection Sensor Module

Introduction

The sound detection sensor is a small board that combines a microphone and
some processing circuits, and is capable of detecting sounds volume. The
sensor can be used for a variety of purposes from industry to simple hobbies
or play.

In this course, we will guide you the way to connect and use of this sound
detection module. It will check how the circuit works, explain some details
about getting the best performance from sound sensor, and then introduce

some projects that demonstrate how to use it.

Preparation Work

Hardware

UNO R3 board x 1

Sound detection sensor x 1
Breadboard x 1

Jumper

USB cable x 1

PC x 1
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Overview of sound detection sensors

The sound detection sensor module has a built-in capacitive electret
microphone that is highly sensitive to sound. The sound wave vibrates the
electret film, resulting in a corresponding change voltage, so it can detect the
intensity of the sound in the surrounding environment. Since the change is
very weak, it needs to be enlarged. We use the LM393 as a power amplifier
here. You can adjust sensitivity by adjusting the potentiometer. When sound
level exceeds the set point, LED indicator on sensor module will illuminate and

the output will be sent low.

Note: This sound sensor is used to detect whether there is sound around, it is

unable to recognize frequency or volume. Please do not use this module to

collect sound signals.

ARDUINO sound detection sensor pin output

The following figure details the controls, pin assignments, and other key
components.

When it comes to sensitivity, it's good. | mean:

When the sensitivity is low, more sound is needed to trigger device

Less sensitivity is required when triggering device

BESTSMLED DO(Digital pin)

Sound Detect LED s VGC

7 GND
LM393 op Amp “—— AO(Analog pin)

HBiEERET
Power LED
Sound Detect Sensitivity Adjust
Microphone EERNREREE
=
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Parameter value:

ARDUINO + 5V ------ DC

ARDUINO G ----------- GND

DO is connected to the digital input pin

A0 is connected to the analog input pin

When the power is turned on, power indicator lights up.
Sound detection indicator lights up when a sound is detected
Potentiometer CW = more sensitive

CCW = low sensitivity

It has four pins that need to be connected to the ARDUINO. The top (if you
look at the picture above) is AO. This should be connected to analog input 0 on
the ARDUINO (A0). The next one is GND, it is grounded, VCC is connected to
+5V, the last one is DO, DO is the digital output of the module and should be
connected to the digital pin 2 of the ARDUINO.

At the top of the sound sensor is a small flat head screw that you can turn to
adjust sensitivity and analog output. To calibrate the sound sensor, you can
make some noise to keep it turning until you see the sensor LED indicator

starts to flash in rhythm.

Example:

Digital detection sound sensitive lamp
In this example, we connect the sound detection sensor module to ARDUINO
digital pin in order to control on-board LED, so that LED will illuminate each

time the sensor detects sound.
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Note: The sensitivity of sound detection sensor is adjustable — you can adjust

it with a potentiometer.

Connection

Here, we use D2 as a digital pin to connect with sound sensor, and build circuit

as follows:

Code program:

Once above operation is done, connect ARDUINO board to your computer with
a USB cable. The green power LED (labeled PWR) should illuminate. Open
ARDUINO IDE and select appropriate board type and port type for your project.

Then load the following sketch onto your ARDUINO.

int digit_sensor = 2; // select the input pin for the potentiometer
int ledPin = 13; // select the pin for the LED
int digitValue ; // value from the digit input pin
void setup ()
{
pinMode (ledPin, OUTPUT);
pinMode (digit_sensor, INPUT);
Serial.begin (9600);
¥
void loop ()

{
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digitValue=digitalRead(digit_sensor);
if (digitValue==LOW)

{
digitalWrite (ledPin, HIGH); delay(50);

}

else

{
digitalWrite (ledPin, LOW); delay(10);

}
}

This is the code that causes LED to flash with sound. You must set its
threshold to be smart enough to make the LED blink, and you can also read

the value of the sound intensity on the serial monitor.

Operation result:

After copying and uploading this code, the LED connected to pin 13 on Uno
board will illuminate when volume reaches a certain value. If the sound doesn't
feel good, try turning the potentiometer to change threshold or sensor

sensitivity.

' . |

Note: If the LED is not lit or is always on, you need to change the sensitivity of

the sensor by turning the potentiometer.
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Analog detection sound sensor light

In this example, we will demonstrate how to use analog pins to detect sound.
Microphone sensor is able to detect sound intensity of surrounding

environment and LED will illuminate if it exceeds a certain threshold.
Connection

Here, we use AQ as an analog pin to connect with sound sensor and build

circuit as following:

Code program:

Once this is done, connect ARDUINO board to your computer with a USB
cable. The green power LED (labeled PWR) should illuminate. Open the
ARDUINO IDE and select the appropriate board type and port type for your
project. Then load the following sketch onto your ARDUINO.

const int ledPin = 13; //pin 13 built-in led const
int soundPin = AO; //sound sensor attach to A0
int threshold = 600; //Set minimum threshold for LED lit
void setup()

{
pinMode(ledPin,OUTPUT);//set pin13 as OUTPUT
Serial.begin(9600); //initialize serial

}
void loop()

{
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int value = analogRead(soundPin);//read the value of A0
Serial.printin(value);//print the value
if(value > threshold) /4% 18 kT 600

{
digitalWrite(ledPin,HIGH);//turn on the led

delay(200);//delay 200ms }
else

{
digitalWrite(ledPin,LOW);//turn off the led

}
delay(1000);

}

This is the code that causes the LED to flash with the sound. You must set the
threshold to be smart enough to make the LED blink, and you can also see the

value of the sound intensity on the serial monitor.

Operation result

After copying and uploading this code, the LED connected to pin 13 on the
Uno board will illuminate when the volume reaches a certain value. If the
sound doesn't feel good, try turning the potentiometer to change threshold

value or sensor sensitivity.

You can open the serial monitor by going to Tools > Serial Monitor or by

pressing the magnifying glass button in ARDUINO software window.

81/113


http://osoyoo.com/wp-content/uploads/2017/07/dht11_broches.jpg

L|||||:

TOYS4BRAIN.COM.UA CCROBO

@ COMS (Arduino/Genuino Uno) - O X
Send
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W

] Autoserall Bo line ending < | 9600 baud w

The analog and digital values of the sound sensor module are printed. When
noise occurs, the analog value should rise and remain stable when quiet again.
Now, in the code, there is an "int threshold = 600;" line that needs to be
changed to a value that is very close but higher than the serial monitor (when
your surrounding is quiet). For example, if you see an analog value of 500, you
should change the threshold to 503 or 505. When a sound is made, the analog
value will rise and exceed threshold value. In this circumstance, your LED will
illuminate. When quiet again, analog value will return to 503 and the LED will

go out again.
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Section 12 Photosensitive Sensor Module

Introduction

In this course, we will show how to use a photoresistor with Osoyoo UNO. We
will monitor the output of the photoresistor and let ARDUINO know weather it is
light or dark. When the light is below a certain level, the ARDUINO turns on an
LED.

Preparation

Hardware

UNO R3 board x 1

Breadboard x 1

Photosensitive resistor module x 1
LED x 1

M /M jumper

USB cable x 1

PC x 1
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About photoresistor

Photocells are sensors that detect light. They are small, inexpensive, lower
power, easy to use and not wear out. Therefore, they often appear in toys,
gadgets and household appliances. They are commonly referred to as CdS

batteries (which are made of cadmium sulfide), photoresistors (LDR) and

photoresistors.

Clear coating over
Elactrodes entire top surface

Phictoconductive
material over
top surface

Coid weld
contacts

Ceramic

T Wire tarminals
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A photocell is basically a resistor that changes its resistance (in ohms)
depending on how much light is shining on the curved surface. In the dark,
photoresistor resistance value can be reach as high as MQ. However, when
light is weak, the resistance of the photoresistor may be as low as several
hundred ohms. They are very low cost and are easily available in many sizes
and sizes, but they are very inaccurate. The action of each photocell sensor
will be different from other photocells, even if they are from the same batch.
The difference can be very large, up to 50% or higher! Therefore, they should
not be used to determine the exact illumination of a lux or millicandela. Instead,

you can expect to only determine the basic lighting changes.

This figure shows the resistance of the sensor at different illumination levels:

Voltage Qutput

== | (K resistor

.‘\é‘;—‘———-- e = 20k resistor

100000 150000 200000

1000 50000
bright photoresistor s resistance dark
Connection

Connect the components as shown below. Connect the LED to pin 9 of the
ARDUINO. The 200 ohm resistor is a current limiting resistor. One lead of the
photoresistor is connected to 5V, and the other lead is connected to one lead
of the 10k ohm resistor. The other lead of the 10k ohm resistor is grounded.

This forms a voltage divider whose output is connected to the A0 pin of the
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As the light impinging on the photoresistor becomes stronger, the resistance
decreases and the voltage output of the voltage divider increases. When the

incident light is weak, the opposite happens.

lHlustration:
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Upload a sketch

Once this is done, connect the ARDUINO board to your computer with a USB

cable. The green power indicator (labeled PWR) should illuminate.

Code:

Int photocellPin = AO; //Select input pin of the photoresistor

Int ledPin = 13; // select LED pin

Int val = 0; // variable to store the value from sensor

Void setup()

{

Serial.begin(9600); //Set the baud rate to 9600, making sure it is the same as
your software settings

pinMode(ledPin, OUTPUT); // declare ledPin as output

pinMode (photocellPin, INPUT); / / declare ledPin as output

}

Void loop()

{ val = analogRead(photocellPin); // Read the value from sensor
Serial.printin(val); //Serial number will print out the light value
If(val<=512) // The point at which the LED status changes

{
digitalWrite(ledPin, HIGH); // turn on LED

}

Else

{
digitalWrite(ledPin, LOW); //turn off the LED

}
}
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Compile and Upload

Open the ARDUINO IDE and select the appropriate board type and port type
for ARDUINO board.

& Photoresistor. A0 | Arduino 165 T L

% R WE IE =6

Photoresistor__A0

int photocellPin = a0; //#Z5egrEfHRIR A S

int ledpin = 13; // HRZELEDRYSIH

int val = 0; //ZELIFEREGERE

void setup()

{

Serial.begin(9600); //fFEFEIFENCC00 » IHFSTETRFZEMER
pinMode {ledPin, OUTPUT}; // [fledPinfEH A%
pinMode (photocellPin, INPUT); //i¥ledrinfHENEL
H

void lcop ()

{ val = analogRead (photocellPin); // JA{ERIZEIEER{E
Serial.println(val); ! EFISHTEI =&
if(val<=512) // LEDRZINTRTS

{

digitalWrite {ledPin, HIGH): // HELED

}
e
{
digitalWrite {ledPin, LOW); //Z=FJLED
}
}

Once you have compiled this sketch, simply click on the "Upload" button in
your environment. Wait a few seconds — you should see the RX and TX
on-board LEDs flash. If the upload is successful, the message "Complete

Upload" will be displayed in the status bar.

Result

If the room is illuminated, LED indicator should be off. Try covering the
photoresistor with your hand to turn it on. Remove your hands and watch them

off again.
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At the same time, turn on serial monitor and you will get the following output

data:

& COMS (Arduino/Genuino Uno) - O »
1 Send

453
436
456
451
458

453 W

[#] Autesersll e line ending m&ui v

Note:

When using a serial monitor, make sure the baud rate setting is the same as

the sketch definition.
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Section 13 Passive Buzzer Module Experiment

Introduction

In this lesson we will demonstrate how to use a passive buzzer to make a

sound.

About buzzer

As a whole structure of electronic buzzer, buzzer powered by DC power supply
is widely used in computers, printers, copiers, alarms, electronic toys,
automotive electronics, telephones, timers and other electronic devices for
voice equipment. product. The buzzer can be divided into an active buzzer and
a passive buzzer (see the figure below). Place two buzzer pin face up, the
buzzer with green board is passive buzzer, and the other is an active buzzer
with black tape.

The difference between an active buzzer and a passive buzzer is:
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The active buzzer has a built-in source of oscillation, so it produces sound
when it is energized. However, passive buzzers do not have such a source, so
if a DC signal is used, it will not beep. In contrast, you need to drive it with a
square wave between 2K and 5K. Active buzzers are typically more expensive
than passive buzzers due to the presence of multiple built-in oscillating circuits.

In this course we will use a passive buzzer.

Note:

The active buzzer has a built-in oscillator source, so a beep will sound as soon

as it is energized, but it can only beep at a fixed frequency.

lHlustration:

 — @‘ ‘
@8
ST R LA NN

Upload Sketch
Once this is done, connect the ARDUINO board to your computer with a USB

cable. The green power indicator (labeled PWR) should illuminate.

Code:

int buzzer = 12;//the pin of the active buzzer

void setup() {

pinMode(buzzer,OUTPUT);//initialize the buzzer pin as an output
¥
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void loop() {

unsigned char i;

while(1)

{ /loutput an frequency
for(i=0;i<80;i++) {
digitalWrite(buzzer,HIGH);
delay(1);//wait for 1ms
digitalWrite(buzzer,LOW),
delay(1);//wait for 1ms

} /loutput another frequency
for(i=0;i<100;i++) {
digitalWrite(buzzer,HIGH);
delay(2);//wait for 2ms
digitalWrite(buzzer,LOW),
delay(2);//wait for 2ms

}

}

}

Once you have compiled this sketch, simply click on the "Upload" button in
your environment. Wait a few seconds — you should see the on-board RX and
TX LEDs flash. If upload succeed, the message "Complete upload." will

appear in status bar.

Result

You should hear a beep after a few seconds of uploading.

Note Again:

The active buzzer has a built-in oscillator source, so a beep will sound as soon

as it is energized, but it can only beep at a fixed frequency.
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Section 14 PIR Motion Sensor Experiment

Introduction

A passive infrared sensor (PIR motion sensor) is an electronic sensor that
measures infrared (IR) light emitted from objects in its field of view. They are
most commonly used in PIR based motion detectors. Therefore, it can detect
motion based on changes in infrared light in the environment. It is desirable to
detect if inspector has moved in or out of sensor range. In this course, we will
learn how PIR sensor works and how it can be used with ARDUINO

development board to detect motion.

Work Preparation

Hardware

UNO R3 board x 1
PIR motion sensor x 1
Relay x 1

Breadboard x 1
Jumper

USB cable x 1
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PC x 1

Overview of PIR motion sensor:

The PIR motion sensor allows you to sense motion and is almost always used
to detect if a human has entered or left the sensor range. They are small,
inexpensive, low power, easy to use and not subject to wear. Therefore, they
are usually found in appliances and gadgets used in homes or businesses.

They are often called PIR, "passive infrared", "electric heating" or "IR motion"

Sensors.

Using this ARDUINO motion sensor to build an anti-theft alarm system, home
automation system or any other simple gadgets that prevent people from

entering the room!

Specifications:

Working voltage: 4.5V to 20V
Output: High: 3.3V, Low: 0V
Detection angle: about 120 degrees
Range: adjustable, up to 7m

Trigger mode: L non-repeatable trigger / H repeatable trigger (default)
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Residence time: (holding time) adjustable between 5 and 300 seconds. It can
be further increased by increasing the value of the CY1-Timing capacitor on IC
pin 4.

Working temperature: -20 — +80 degrees Celsius

Lens: 11 mm high and 23 mm in diameter.

Pyroelectric sensor
AERERRSE

Fresnel lens
SERIRES

The PIR is basically made of a pyroelectric sensor (you can see above is a
circular metal with a rectangular crystal in the center) that is able to detect
infrared radiation level. Everything gives off some low levels of radiation, and
the hotter item is, the more radiation it emits. In fact, the sensor in motion
detector is divided in half, that is the reason why we want to detect motion
change rather than average IR level. Connecting the two halves to offset each
other. If half of the infrared radiation is more or less than the other half, the

output will swing high or swing low.

Afterwards, place the sensor behind a polygon mirror (Fresnel lens) that
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"divides" the world's field of view into smaller cones with improved visibility and

intermediate areas of reduced visibility, expanding useful observations and

detect angle significantly.

PIR sensing angle diagram:

In addition to the pyroelectric sensor, there are a bunch of support circuits,
resistors and capacitors. It seems that most small enthusiasts use the
BISS0001 sensor (Micropower PIR Motion Detector IC), which is undoubtedly
a very inexpensive chip. The chip receives output of sensors and performs

some small processing to send a digital output pulse from the analog sensor.

Our PIR motion sensor is as follow:

Delay Time Adjust - Sensitivity Adjust
Single Cycle Mode
Retrigerable Mode

Stay on while motion
detected

Thermistor Socket
{Dptional)

3V DC Regulator

Photoresistor
Socket. LDR
(Optional)

e
froe-
]
-
=
-
-
m= g

BISS0001 PIR Chip

Ground
Digital OUT{TTL Logic)
4. 5=20V DC Power

96/113


http://osoyoo.com/wp-content/uploads/2017/07/dht11_broches.jpg

L|||||:

TOYS4BRAIN.COM.UA CCROBO

How does it work?

Here we are using a PIR motion sensor. PIR stands for Passive Infrared. The
motion sensor is composed of a Fresnel lens, an infrared detector and an
auxiliary detection circuit. The lens on the sensor focuses all of infrared
radiation around it to the infrared detector. Our body produces infrared heat
and is therefore absorbed by motion sensors. The sensor immediately outputs
5V signal for one minute when it detects someone. It provides an initial

detection range of approximately 6-7 m and is highly sensitive.

Output 5V -=
PIR Motion Sgniur

Infrared Body Heat

T
.rfff.-'/'f‘ o £

W e

e,

Fresnel Lens

Detection radius &6-7Tm

When the PIR motion sensor detects someone, it outputs 5V signal to
ARDUINO. Therefore, the interruption of ARDUINO is triggered. We defined
the actions that ARDUINO should take when it detects an intruder.

Fresnel Lens

o

|

Detécting Arca

" Thermal Energy
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Sensitivity adjustment
As mentioned earlier, the adjustable range is approximately 3 to 7 meters. The

figure below shows this adjustment. You can click to enlarge the illustration.

Counter-Clockwise or Left | Clockwise or Right

Increases Sensitivity. | Decreases Sensitivity.
Fully left and the range | Fully right and the range
will be approximately 7 | will be approximately 3

N, | meters. meters.

RHE- B EEE IR kG
IBmIAE. A%, BEYRK
=EMEE , 5HEEE

7xK.

Delay time adjustment

Delay adjustment determines the amount of time that output of PIR sensor
module will remain high after motion is detected. The range is from about 5

seconds to 5 minutes. The figure below shows this adjustment.

Counter-Clockwise or Left | Clockwise or Right

Decreases Delay Time.
Fully left and the delay
will be approximately 5
seconds.

Increases Delay Time.
Fully right and the delay
will be approximately 5
minutes.

{

{1

B HEE IR RS

FO IR, I INERRE,

ok IERLI5H. =24 , WENEY
A58,
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Start with detecting the last action.

5 seconds off after delay is completed — important

After time delay is complete, the output of this device will go low (or off) for
about 5 seconds. In other words, all motion detection is blocked in these three

seconds.

Example:

Suppose you are in one-shot mode (see below) and your time delay is set to 5
seconds.

The PIR will detect the motion and set it to high level for 5 seconds.

After five seconds, the PIR sets its output low for about 3 seconds.

Within three seconds, the PIR will not detect motion.

After three seconds, the PIR will detect motion again, and the detected motion
will again set output at high level and remain on, it depends on delay time

adjustment and trigger mode selection.

lHlustration:

PIR motion sensor controls LED
In this project, you will create a simple circuit by using ARDUINO and PIR

motion sensors. When the movement is detected, LED indicator will be on.

Connection:

Built circuit as following:

99/113


http://osoyoo.com/wp-content/uploads/2017/07/dht11_broches.jpg

TOYS4BRAIN.COM.UA ccnnnng

Connecting PIR sensor to the microcontroller is really easy. PIR is used as a
digital output, so all you need to do is monitor the pin flips high-level(detected)
or flip low-level(not detected). Powering and grounding the PIR with 5V. Then

connect the output with digital pin. In this example we will use pin 2.

Code:

After the above operation is completed, connect the ARDUINO board to your
computer with a USB cable. The green power LED (labeled PWR) should
illuminate. Open the ARDUINO IDE and select the appropriate board type and
port type for your project. Then load the following sketch onto your ARDUINO.

int ledPin = 13; // choose the pin for the LED
int inputPin = 2; // choose the input pin (for PIR sensor)
int pirState = LOW; // we start, assuming no motion detected
int val = 0; // variable for reading the pin status
void setup()
{
pinMode(ledPin, OUTPUT); // Declare LED as output
pinMode(inputPin, INPUT); // Declare the sensor as an input
Serial.begin(9600);
}
void loop()
{ val = digitalRead(inputPin); //Read input value
if (val == HIGH)
{/l check if the input is HIGH
digitalWrite(ledPin, HIGH); // turn LED ON
if (pirState == LOW)
{ /I we have just turned on

Serial.printin("Motion detected!"); // We only want to print on the output change,
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not state pirState = HIGH,;

}
}
else
{
digitalWrite(ledPin, LOW); // turn LED OFF
if (pirState == HIGH)
{ /I we have just turned of
Serial.printin("Motion ended!"); // We only want to print on the output change,

not state pirState = LOW,

}
}
}

This code only tracks whether the input of pin 2 is high or low. It also tracks pin

status to print a message when the motion starts and stops.

Result:

After a few seconds of uploading, take a look at the ARDUINO's pin 13 LED.
You can also open serial monitor and set baud rate to 9600 bps, you might see

the following:
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&8 COMS (Arduino/Genuino Uno) — O b4

Motion detected!
Motion ended!
Motion detected!
Motion ended’
Motion detected!
Motion ended!
Motion detected!
Motion ended’
Motion detected!
Motion ended!
Motion detected!

Motion ended’

W

] Autoserell Wo line ending +~ 9600 baud v

The PIR sensor requires a few seconds of immobility and “views” its viewing

area. Move until the LED of the 13th pin goes out, then wave your hand.
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Section 15 2-channel relay module

Introduction

The relay is an electric switch. Many relays use electromagnets to operate
switches mechanically, but other operating principles, such as solid-state
relays, are also used. Relays are used where circuits need to be controlled by
a single low-power signal, or where multiple circuits must be controlled by a
single signal.

In this course, we will show you how the 2-channel relay module works and

how it works with the Uno R3 board to control high voltage equipment.

Work preparation

Hardware

UNO R3 board x 1
2-channel relay module x 1
Breadboard x 1
Jumper

USB cable x 1
PC x 1

| 10A 250VAC 10A 125VAC |
[ 10A 3OVDC 10A 28VDC

| SRD-12VDC-SL-C |

10A 250VAC 10A 125VAC |
10A 30VOC 10A 28VDC

— SRD-12VDC-SL-C

< Relay
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About 2-channel relay module

This is a 5V 2 channel relay module board that can control various devices and
other devices with high current. It can be controlled by the microcontroller
directly (Raspberry Pi, Arduino, Arduino, 8051, AVR, PIC, DSP, ARM, ARM,
MSP430, TTL logic). ltems that are useful for applications, such as
microcontroller-based items, remote controls, lights off, and circuits that need
to isolate large current and high voltage switches by applying any TTL or

CMOS level voltage.

Features:

Large current relay, AC250V 10A, DC30V 10A

2 LEDs indicate when the relay is on

Suitable for logic level signals of 3.3v or 5V devices

Photoelectric isolating circuit

PIN:

Relays Relay switch 2 indicator

NO ﬁr\{fjﬁt

NG GND
COM L/ TV AS g /™ e ——— VCC

NC ~10A 250VAC 1A 125VAC e JD-VCC

< | 10A 3MOC 10A 2BVDC :
priiot s R

Relay switch 1 indicator

Power select jumper
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Input:

It has a 1 x 4 (2.54 mm pitch) pin connector for connecting the power supply
(5V and 0V) and controlling 2 relays. The pins are marked on PCB:

GND — Connect OV to this pin.

IN1 - control relay 1, low level effective! When this input is below about 2.0V,
the relay is turned on

IN2 - control relay 2, low level effective! When this input is below about 2.0V,
the relay is turned on

VCC - connect 5V to the pin. It is used to power the optocoupler and a second
1x3 (2.54mm spacing) pin row is used to supply 5V voltage to "relay side" of
the plate. The connector has a jumper for selecting a 5V signal from the 1x4
pin connector to power the relay. Do not change this jumper for default action!
The pins of the 1x3 pin header are marked on PCB:

JD-VCC - This is the 5V required for relay. There are jumpers on this and
adjacent (VCC) pins when delivered.

VCC - This is the 5V VCC available on a 1x4 pin connector

GND - 0V pin connected to a 1x4 pin connector

If opto-isolation is required, an isolated 5V power supply should be used. For
normal operation, the jumper between pins 1 and 2 selects 5V signal from 1x4
pin header. This means that both "input side" and "relay side" use the same 5V

supply and there is no optical isolation.
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Output:

The 2-channel relay module can be regarded as a series switch: 2 normally
open (NO), 2 normally closed (NC) and 2 common pins (COM).

COM- public pin

Nc-normally closed, in this case, when INT1 is set to low power, NC is
connected to COM, when INT1 is set to high power, NC disconnects and No
connects. In this case, when INT1 is set to low power, NO disconnects from

COM1. When INT1 is set to high power, NO is connected to NO.

Schematic diagram:
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How does the relay work?

By interpreting the diagram given below, you can better understand how the

relay works.

From E} —[7 To load
power ‘ >0

source/'
& - «—¢t Contacts
[==e]
Control L] open
switch —-
-
Control
Coil
Iron Core

Each relay has five parts:

1. Electromagnet -- it is composed of an iron core and a coil. When an electric

current passes through it, it becomes magnetic. So it's called an

electromagnet.

2. Armature - a removable magnetic strip is called an armature. When current

flows through them, the coil is energized, creating a magnetic field that is used

to form or destroy normally open (N/O) or normally closed (N/C) points. The

armature can be moved by direct current (DC) and alternating current (AC).

3. Spring - when no current flows through electromagnetic coil, the spring pulls

the armature apart, so the circuit cannot be completed.

4. Electrical contact group -- there are two contacts:

® Normally open - the relay is connected when activated and disconnected
when inactive.

® Normally closed - the relay is not connected when activated and not

connected when inactive.
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Principle:

This diagram shows the internal cross section of relay. The core is surrounded
by a control coil. As shown, the power supply is provided to the electromagnet
through a control switch and load contacts. When the current begins to flow
through control coil, the electromagnet starts to energize, increasing magnetic
field. Therefore, the upper contact arm begins to be attracted by the lower fixed
arm, thus closing the contact and causing a short circuit in the load power
supply. On the other hand, if the relay has lost power when the contact is
closed, the contact will move in the opposite direction and break.

Once the coil current is disconnected, the movable armature will return to its
original position by force. The force will be almost half strength of the magnetic
force. The force is mainly supplied by two factors. They are both springs and
gravity.

Relays are mainly used for two basic operations. One is for low pressure
applications and the other is for high pressure. For low voltage applications, it
is more desirable to reduce noise throughout the circuit. For high voltage

applications, they are primarily used to reduce a phenomenon called arc.

High voltage warning:
Before continuing this course, | would like to warn you that we will use high
pressure, and if used improperly or improperly, it may result in serious personal

injury or even death. So be careful.

il B

Hazardous voltage.
Disconnect power
before servicing.
Hot surface.

Wear protective gloves,
Read and understand
operator's manual
before operating
eguipment.

B>

&
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Example:

Use Arduino to control the 2 channel relay

In this example, the LED on the relay lights up when low power is provided to
signal terminal of 2-channel relay. Otherwise, it will turn off. If high and low
levels are supplied to the signal terminal on a regular basis, you can see that

the LED will cycle between on and off.

Code:

After this is done, connect the Arduino board to computer using a USB cable.
The green power LED indicator light (marked PWR) should be on. Open
Arduino IDE and select the appropriate board type and port type for your
project. Then load following sketch onto your Arduino.

/lthe relays connect to

intIN1 = 2;
int IN2 = 3;
#define ON O

#define OFF 1
void setup()

{

109/113


http://osoyoo.com/wp-content/uploads/2017/07/dht11_broches.jpg

TOYS4BRAIN.COM.UA c[}ﬂﬂnng

relay_init();//initialize the relay
}
void loop()
{ relay_SetStatus(ON, OFF);//turn on RELAY_1
delay(2000);//delay 2s
relay_SetStatus(OFF, ON);//turn on RELAY_2
delay(2000);//delay 2s
}
void relay _init(void)//initialize the relay
{ /lset all the relays OUTPUT
pinMode(IN1, OUTPUT);
pinMode(IN2, OUTPUT);
relay_SetStatus(OFF, OFF); //turn off all the relay
} /lset the status of relays
void relay_SetStatus( unsigned char status_1, unsigned char status_2)
{
digitalWrite(IN1, status_1);
digitalWrite(IN2, status_2);

¥
Operation results

After a few seconds of uploading, you should see the LED cycle between on

and off.
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Section 16 18b20 Temperature Sensor Module

Introduction:

This module is a temperature sensor with chip DS18B20, unlike other modules

NTC-MF523950 temperature sensor (ST1147) or LM35 temperature sensor
(SE039).

Specification:

oChip: DS18B20

e Temperature range: -55 ° C ~ + 125 ° C e Capacity: +/-0.5° C
ePower supply voltage: 5V DC

Pin configuration:

1, "S": analog output pin, real-time output voltage signal

2, “R": +5V

3, “G": GND
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Example:

This is a simple code for the DS18B20 temperature module. The wiring is as

follows:

Code:

/I Include the libraries we need

#include <OneWire.h>

#include <DallasTemperature.h>

/I Data wire is plugged into port 10 on the Arduino
#define ONE_WIRE_BUS 10

Il Setup a oneWire instance to communicate with any OneWire devices (not
just

Maxim/Dallas temperature ICs)

OneWire oneWire(ONE_WIRE_BUS);

/I Pass our oneWire reference to Dallas Temperature.
DallasTemperature sensors(&oneWire);

[

* The setup function. We only start the sensors here
2/4%

void setup(void)

{

/[ start serial port

Serial.begin(9600);

Serial.printin("Dallas Temperature IC Control Library Demo");
/[ Start up the library

sensors.begin();

}
/*
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* Main function, get and show the temperature

*/

void loop(void)

{

/I call sensors.requestTemperatures() to issue a global temperature

/I request to all devices on the bus

Serial.print("Requesting temperatures...");

sensors.requestTemperatures(); // Send the command to get temperatures
Serial.printin("DONE");

/I After we got the temperatures, we can print them here.

/l We use the function Bylndex, and as an example get the temperature from
the

first sensor only.

Serial.print("Temperature for the device 1 (index 0) is: ");
Serial.printin(sensors.getTempCBylIndex(0));

}

Operation result:

The serial monitor displays the current temperature values as follows:

@ COMA42 [(Arduino/Genuing Uno) - O x
Send

KEQUesSTINE TeNperatures. .. DUNE A

Temperature for the dewiee 1 (index 0) is: 27.81

Requesting temperatures...DONE

Temperature for the device 1 (index Q) is: 27.81

Requesting temperatures...DONE

Temperature for the device 1 (index 0) is: 27.75

Requesting temperatures...DONE

Temperature for the device 1 (index 0) is: 27.75

Reguesting temperatures...DONE

Temperature for the device 1 (index 0) is: 27.75

Reqguesting temperatures...DONE

Temperature for the device 1 (index Q) is: 27.7D

Requesting temperatures...DONE

Temperature for the device 1 (index 0) is: 27.75

Requesting temperatures...DONE

Temperature for the device 1 (index Q) is: 27.75

Requesting temperatures... v

[+] Autoserall Us line ending +~ 9600 bauwd Clear output
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