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Introduction

DHT11 humidity and temperature sensor

The DHT11 is a basic, low cost digital temperature and humidity sensor.

e DHT11 is a single wire digital humidity and temperature sensor, which provides humidity and
temperature values serially with one-wire protocol.

o DHT11 sensor provides relative humidity value in percentage (20 to 90% RH) and
temperature values in degree Celsius (0 to 50 °C).

e DHT11 sensor uses resistive humidity measurement component, and NTC temperature

measurement component.
Pin Description:

e DHT11 is a 4-pin sensor, these pins are VCC, DATA, GND and one pin is not in use shown
in fig below.
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Pin diagram of DHT22

Pin No. | Pin Name | Pin Description

Power supply

1 VCC

3.3t0 5.5 Volt DC
2 DATA Digital output pin
3 NC Not in use
4 GND Ground

Communication with Microcontroller

e DHT11 uses only one wire for communication. The voltage levels with certain time value
defines the logic one or logic zero on this pin.

e The communication process is divided in three steps, first is to send request to DHT11 sensor
then sensor will send response pulse and then it starts sending data of total 40 bits to the
microcontroller.



Microcontroller send start pulse lPuHup andwait! DHT11 send response signal | For bit 0 output wave For bit 1 output wave

A

/

|

VCC

GND

| for response |
I I 80us 24us

. —
Vi

Communication process

—_———] -

=

< 18ms

|
|
|
|
|
r
| 54us
I

.

2 L

Start pulse (Request)

VCC— —

|( 18ms

Start Pulse

e To start communication with DHT11, first we should send the start pulse to the DHT11
sensor.

e To provide start pulse, pull down (low) the data pin minimum 18ms and then pull up, as

shown in diag.
Response
80us
VCC— — —
GND= = = =
54us
Response

e After getting start pulse from, DHT11 sensor sends the response pulse which indicates that
DHT11 received start pulse.
e The response pulse is low for 54us and then goes high for 80us.
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After sending the response pulse, DHT11 sensor sends the data, which contains humidity and
temperature value along with checksum.

The data frame is of total 40 bits long, it contains 5 segments (byte) and each segment is 8-bit
long.

In these 5 segments, first two segments contain humidity value in decimal integer form. This
value gives us Relative Percentage Humidity. 1st 8-bits are integer part and next 8 bits are
fractional part.

Next two segments contain temperature value in decimal integer form. This value gives us
temperature in Celsius form.

Last segment is the checksum which holds checksum of first four segments.

Here checksum byte is direct addition of humidity and temperature value. And we can verify
it, whether it is same as checksum value or not. If it is not equal, then there is some error in
the received data.

Once data received, DHT11 pin goes in low power consumption mode till next start pulse.

End of frame

VCC— — —

Sdus

End of frame



e After sending 40-bit data, DHT11 sensor sends 54us low level and then goes high. After this
DHT11 goes in sleep mode.

DHT11 vs DHT22

Two versions of the DHT sensor, they look a bit similar and have the same pinout, but have different
characteristics and specifications:

DHT11

e Ultra-low cost

e 3to5V powerand I/O

e 2.5mA max current use during conversion (while requesting data)
e Good for 20-80% humidity readings with 5% accuracy

e Good for 0-50°C temperature readings £2°C accuracy

o No more than 1 Hz sampling rate (once every second)

e Body size 15.5mm x 12mm x 5.5mm

e 4 pinswith 0.1" spacing

e Low cost

e 3to5V power and I/O

e 2.5mA max current use during conversion (while requesting data)
e Good for 0-100% humidity readings with 2-5% accuracy

e Good for -40 to 125°C temperature readings +0.5°C accuracy

e No more than 0.5 Hz sampling rate (once every 2 seconds)

e Body size 15.1mm x 25mm x 7.7mm

e 4 pins with 0.1" spacing


http://www.adafruit.com/products/386
http://www.adafruit.com/products/385




