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The DHT11 temperature and humidity sensor is a nice little module that provides digital temperature and humidity readings. It’s really easy to set up, and only requires one wire for the data signal. These sensors are popular for use in remote weather stations, soil monitors, and home automation systems.
Programming the DHT11 and connecting it to a Raspberry Pi is pretty simple too. In this tutorial, I’ll show you how to connect the DHT11 to the Raspberry Pi and output the humidity and temperature readings to an SSH terminal or to an LCD. Then I’ll give you some example programs for programming it with either C or Python.
We have another tutorial on the DHT11 for the Arduino that goes into detail on relative humidity and how the DHT11 measures it. So instead of repeating all of that here, check out How to Set Up the DHT11 Humidity Sensor on an Arduino, then come back for the specifics on setting it up on the Raspberry Pi.
But just to quickly summarize… The DHT11 has a surface mounted NTC thermistor and a resistive humidity sensor. An IC on the back of the module converts the resistance measurements from the thermistor and humidity sensor into digital temperature (in °C) and relative humidity measurements.
BONUS: I made a quick start guide for this tutorial that you can download and go back to later if you can’t set this up right now. It covers all of the steps, diagrams, and code you need to get started.
This video will walk you through the setup steps and show you how the measurements look in real time:
CONNECTING THE DHT11 TO THE RASPBERRY PI
There are two variants of the DHT11 you’re likely to come across. One is a three pin PCB mounted module and the other is a four pin stand-alone module. The pinout is different for each one, so connect the DHT11 according to which one you have:
[image: Comparison of three pin DHT11 vs four pin DHT11]
Also, some of the PCB mounted modules might have a different pinout than the one above, so be sure to check your sensor for any labels indicating which pin is Vcc, ground or signal.
WIRING FOR SSH TERMINAL OUTPUT
THREE PIN DHT11 WITH SSH OUTPUT
If you have a three pin DHT11 and want to output the humidity and temperature to an SSH terminal, wire it like this:
[image: How to Setup the DHT11 on the Raspberry Pi - Three pin DHT11 Wiring Diagram]
FOUR PIN DHT11 WITH SSH OUTPUT
If you have a four pin DHT11 and want to output the humidity and temperature to the SSH terminal, wire it like this:
[image: How to Setup the DHT11 on the Raspberry Pi - Four pin DHT11 Wiring Diagram]
The resistor is a 10K Ohm pull up resistor connected between the Vcc and signal lines.
WIRING FOR LCD OUTPUT
THREE PIN DHT11 WITH LCD OUTPUT
If you want to output the temperature and humidity readings to an LCD display and have a three pin DHT11, connect it to the Pi like this:
[image: How to Setup the DHT11 on the Raspberry Pi - Three pin DHT11 LCD Wiring Diagram]
FOUR PIN DHT11 WITH LCD OUTPUT
If you have a four pin DHT11 and want to output the temperature and humidity to an LCD display, connect it like this:
[image: How to Setup the DHT11 on the Raspberry Pi - Four pin DHT11 LCD Wiring Diagram]
The resistor is a 10K Ohm pull up resistor connected between the Vcc and signal lines.
PROGRAMMING THE DHT11 WITH PYTHON
We’ll be using the Adafruit DHT11 Python library. You can download the library using Git, so if you don’t have Git installed on your Pi already, enter this at the command prompt:
sudo apt-get install git-core
Note: If you get an error installing Git, run sudo apt-get update and try it again.
To install the Adafruit DHT11 library:
1. Enter this at the command prompt to download the library:
git clone https://github.com/adafruit/Adafruit_Python_DHT.git
2. Change directories with:
cd Adafruit_Python_DHT
3. Now enter this:
sudo apt-get install build-essential python-dev
4. Then install the library with:
sudo python setup.py install
OUTPUT TO AN SSH TERMINAL
This Python program will output the temperature and humidity readings to an SSH terminal:
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#!/usr/bin/python
import sys
import Adafruit_DHT
while True:
    humidity, temperature = Adafruit_DHT.read_retry(11, 4)
    print 'Temp: {0:0.1f} C  Humidity: {1:0.1f} %'.format(temperature, humidity)
OUTPUT TO AN LCD
To output the DHT11 readings to an LCD, we’ll need to install another Python library called RPLCD to drive the LCD. To install the RPLCD library, we first need to install the Python Package Index, or PIP. PIP might already be installed on your Pi, but if not, enter this at the command prompt to install it:
sudo apt-get install python-pip
After you get PIP installed, install the RPLCD library by entering:
sudo pip install RPLCD
Once the library is installed, you can use the following code to output the DHT11 readings to an LCD:
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#!/usr/bin/python
import sys
import Adafruit_DHT
from RPLCD import CharLCD
lcd = CharLCD(cols=16, rows=2, pin_rs=37, pin_e=35, pins_data=[33, 31, 29, 23])
while True:
    humidity, temperature = Adafruit_DHT.read_retry(11, 4)
Also, check out Raspberry Pi LCD Set Up and Programming in Python to see how to do things like scrolling and positioning text.
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