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Description
The Digital Humidity and Temperature 11 (DHT11) temperature 

sensor is a digital sensor that measures temperature and humidity 
levels. It is a low-cost device that can be used in a wide range of 
applications, from home automation to industrial control.

Principles of operation
The DHT11 sensor uses two main components to measure 

temperature and humidity: a capacitive humidity sensor and a 
thermistor. The humidity sensor measures the amount of moisture in 
the air, while the thermistor measures the temperature. When the 
temperature or humidity changes, the resistance of the thermistor or 
the capacitance of the humidity sensor changes accordingly, causing a 
change in the electrical signal. The sensor then converts these changes 
into a digital signal that can be read by a microcontroller

The DHT11 sensor uses a single-wire interface to communicate 
with the microcontroller. The sensor sends a signal to the 
microcontroller, which triggers the sensor to take a reading. The 
sensor then sends the reading back to the microcontroller, which can 
be used to control other devices or display the temperature and 
humidity values

Applications
The DHT11 sensor can be used in a wide range of applications, 

including:

Home automation: The DHT11 sensor can be used to monitor 
temperature and humidity levels in a home automation system, such as 
a smart thermostat or humidifier. By monitoring the temperature and 
humidity levels, the system can adjust the temperature and humidity 
levels to ensure a comfortable living environment. For example, if the 
humidity level is too high, the system can turn on a dehumidifier to 
reduce the humidity level

Weather monitoring: The DHT11 sensor can be used to monitor 
temperature and humidity levels in weather monitoring systems, such 
as weather stations or weather balloons. By monitoring the 
temperature and humidity levels, weather forecasters can make more 
accurate weather predictions. For example, if the humidity level is 
high, it may indicate that there is a chance of rain.

Agriculture: The DHT11 sensor can be used to monitor 
temperature and humidity levels in greenhouses or crop fields, to 
ensure optimal growing conditions. By monitoring the temperature 
and humidity levels, farmers can adjust the growing environment to 
ensure that the crops are growing in the best possible conditions. For 
example, if the humidity level is too high, it may indicate that the 
plants are not getting enough air circulation, so the farmer can install 
fans to improve air circulation

Industrial control: The DHT11 sensor can be used in industrial 
control systems, such as HVAC systems or refrigeration units, to 
monitor temperature and humidity levels and ensure that the 
equipment is functioning properly. By monitoring the temperature and 
humidity levels, the system can adjust the equipment to ensure that it is 
working at optimal levels. For example, if the temperature is too 
high in a refrigeration unit, the system can turn on the compressor to 
cool down the unit

Medical: The DHT11 sensor can be used in medical devices, such 
as incubators, to monitor temperature and humidity levels and ensure 
that the environment is safe and comfortable for patients. By 
monitoring the temperature and humidity levels, doctors and nurses 
can ensure that the patients are in a safe and comfortable environment. 
For example, if the humidity level is too low, it may indicate that the 
air is too dry, which can cause respiratory problems for the patient

Steps to use the DHT11 Sensor
The DHT11 sensor is a relatively easy device to use. It requires 

only three connections: power, ground, and signal. The power and 
ground connections are used to power the device, while the signal 
connection is used to communicate with the microcontroller.

To use the DHT11 temperature sensor, follow these steps:

Connect the power: Connect the VCC pin of the sensor to a 5V 
power supply and the GND pin to the ground.

Connect the signal pin: Connect the signal pin of the sensor to a 
digital pin on the microcontroller.

Install the library: Install the DHT library for the microcontroller. 
This library provides the necessary functions for reading data from the 
DHT11 sensor.

Code: Write the code to read data from the sensor using the DHT 
library. The library provides functions to read temperature and 
humidity data from the sensor.

Test: Upload the code to the microcontroller and test the sensor by 
monitoring the temperature and humidity readings.

The timing of the signal and the method of communication may 
differ depending on the microcontroller and the programming 
language used. Refer to the datasheet of the microcontroller and the 
DHT library documentation for specific instructions on how to use the 
DHT11 sensor with the setup.
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