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DHT 11Humidity&Temperature
Sensor

1.Introduction
The DHT11Temperature&HumiditySensor featuresatemperature&humiditysensor

complexwith a calibrated digital signal output. By using the exclusive digital-signal-acquisition
technique and temperature & humidity sensing technology, it ensures high reliability and
excellent long-term stability. This sensor includes a resistive-type humidity measurement
component and an NTC temperature measurement component, and connects to a high-
performance 8-bit microcontroller, offering excellent quality, fast response, anti-interference
abilityandcost-effectiveness.
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Each DHT11 sensor is strictly calibrated in the laboratory that is extremely accurate on
humiditycalibration. ThecalibrationcoefficientsarestoredasprogrammesintheOTPmemory,
whichareusedbythesensor’s internal signal detectingprocess. Thesingle-wireserial interface
makes systemintegration quick and easy. Its small size, low power consumption and up-to-20
meter signal transmission making it the best choice for various applications, including those
most demanding ones. The component is 4-pin single row pin package. It is convenient to
connect andspecial packagescanbeprovidedaccordingtousers’ request.

2.Technical Specifications:

Overview:

Item Measurement
Range

Humidity
Accuracy

Temperature
Accuracy

Resolution Package

DHT11 20-90%RH
0-50℃

±5 RH ±2℃ 1 4PinSingle
Row
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DetailedSpecifications:

Parameters Conditions Minimum Typical Maximum
Humidity
Resolution 1%RH 1%RH 1%RH

8Bit
Repeatability ±1%RH
Accuracy 25℃ ±4%RH

0-50℃ ±5%RH
Interchangeability FullyInterchangeable
Measurement
Range

0℃ 30%RH 90%RH
25℃ 20%RH 90%RH
50℃ 20%RH 80%RH

ResponseTime
(Seconds)

1/e(63%)25℃
1m/sAir

6S 10S 15S

Hysteresis ±1%RH
Long-Term
Stability

Typical ±1%RH/year

Temperature
Resolution 1℃ 1℃ 1℃

8Bit 8Bit 8Bit
Repeatability ±1℃
Accuracy ±1℃ ±2℃
Measurement
Range

0℃ 50℃

ResponseTime
(Seconds)

1/e(63%) 6S 30S
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3.Typical Application(Figure1)

Figure1TypicalApplication
Note:3Pin– Null;MCU=Micro-computerUniteor singlechipComputer

Whentheconnectingcableisshorter than20metres, a5Kpull-upresistor isrecommended;
whentheconnectingcableislonger than20metres, chooseaappropriatepull-upresistoras

needed.

4.Power andPin
DHT11’spowersupplyis3-5.5VDC.Whenpower issuppliedtothesensor, donotsendany
instructionto thesensor inwithinonesecondinorder topasstheunstablestatus.One
capacitorvalued100nFcanbeaddedbetweenVDDandGNDforpower filtering.

5.CommunicationProcess:Serial Interface(Single-WireTwo-Way)
Single-bus data format is used for communication and synchronization between MCU and
DHT11sensor.Onecommunicationprocessisabout4ms.

Data consists of decimal and integral parts. A complete data transmission is 40bit, and the
sensorsendshigherdatabitfirst.
Dataformat:8bit integral RHdata+8bit decimal RHdata+8bit integral Tdata+8bit decimal T
data+8bit checksum. If thedatatransmission isright, thecheck-sumshouldbethe last 8bit of
"8bit integral RHdata+8bitdecimal RHdata+8bit integral Tdata+8bitdecimal Tdata".
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5.1Overall CommunicationProcess(Figure2,below)
WhenMCU sendsastart signal, DHT11changesfromthe low-power-consumptionmodeto the
running-mode,waitingfor MCUcompletingthestart signal.Onceit iscompleted,DHT11sendsa
responsesignal of 40-bit datathat includetherelativehumidityandtemperatureinformationto
MCU. Userscan choose to collect (read) somedata. Without thestart signal fromMCU, DHT11
will not give theresponse signal to MCU. Once data iscollected, DHT11will change to the low-
power-consumptionmodeuntil it receivesastart signal fromMCUagain.

Figure2OverallCommunicationProcess

5.2MCUSendsoutStartSignal toDHT (Figure3,below)
DataSingle-busfreestatusisat highvoltagelevel. WhenthecommunicationbetweenMCUand
DHT11 begins, the programme of MCU will set Data Single-bus voltage level fromhigh to low
and thisprocessmust take at least 18ms to ensure DHT’sdetection of MCU'ssignal, then MCU
will pull upvoltageandwait20-40usfor DHT’sresponse.

Figure3MCUSendsoutStartSignal&DHTResponses
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5.3DHTResponsestoMCU(Figure3,above)
OnceDHTdetectsthestart signal, itwill sendoutalow-voltage-level responsesignal,which
lasts80us. ThentheprogrammeofDHTsetsDataSingle-busvoltagelevel fromlowtohighand
keepsit for80usforDHT’spreparationfor sendingdata.

WhenDATASingle-Busisat thelowvoltagelevel, thismeansthatDHTissendingtheresponse
signal.OnceDHTsent out theresponsesignal, it pullsupvoltageandkeepsit for80usand
preparesfordatatransmission.

WhenDHTissendingdatatoMCU,everybitof databeginswiththe50uslow-voltage-level and
thelengthof thefollowinghigh-voltage-level signal determineswhetherdatabit is"0" or "1"
(seeFigures4and5below).

Figure4Data"0"Indication



Page| 7

Figure5Data"1"Indication

If theresponsesignal fromDHTisalwaysathigh-voltage-level, it suggeststhatDHTisnot
respondingproperlyandpleasechecktheconnection. Whenthelastbitdataistransmitted,
DHT11pullsdownthevoltagelevel andkeepsit for50us.ThentheSingle-Busvoltagewill be
pulledupbytheresistor toset itbackto thefreestatus.

6.Electrical Characteristics
VDD=5V,T=25℃(unlessotherwisestated)

Note:Samplingperiodat intervalsshouldbenolessthan1second.

7. Attentionsofapplication

(1)Operatingconditions
ApplyingtheDHT11sensorbeyonditsworkingrangestatedinthisdatasheet canresult in3%RH
signal shift/discrepancy.TheDHT11sensor canrecover to thecalibratedstatusgraduallywhen
itgetsbackto thenormal operatingconditionandworkswithinitsrange. Pleaserefer to(3)of

Conditions Minimum Typical Maximum
PowerSupply DC 3V 5V 5.5V
Current
Supply

Measuring 0.5mA 2.5mA

Average 0.2mA 1mA
Standby 100uA 150uA

Sampling
period

Second 1
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thissectiontoaccelerateitsrecovery. Pleasebeawarethat operatingtheDHT11sensor inthe
non-normalworkingconditionswill acceleratesensor’sagingprocess.

(2)Attentiontochemicalmaterials
Vapor fromchemicalmaterialsmayinterferewithDHT’ssensitive-elementsanddebaseits
sensitivity. Ahighdegreeof chemical contaminationcanpermanentlydamagethesensor.

(3)Restorationprocesswhen(1)&(2)happen
Stepone:KeeptheDHTsensorat theconditionof Temperature50~60Celsius,humidity<10%RH
for2hours;
Steptwo:KkeeptheDHTsensorat theconditionof Temperature20~30Celsius,humidity
>70%RHfor5hours.

(4)TemperatureAffect
Relativehumiditylargelydependsontemperature.Althoughtemperaturecompensation
technologyisusedtoensureaccuratemeasurementofRH, it isstill stronglyadvisedtokeepthe
humidityandtemperaturesensorsworkingunder thesametemperature.DHT11shouldbe
mountedat theplaceasfaraspossiblefrompartsthatmaygenerateheat.

(5) LightAffect
LongtimeexposuretostrongsunlightandultravioletmaydebaseDHT’sperformance.

(6)Connectionwires
Thequalityof connectionwireswill affect thequalityanddistanceof communicationandhigh
qualityshielding-wireisrecommended.

(7)Otherattentions
* Weldingtemperatureshouldbebellow260Celsiusandcontact shouldtakelessthan10
seconds.
* Avoidusingthesensorunderdewcondition.
* Donot usethisproduct insafetyoremergencystopdevicesoranyotheroccasionthat failure
ofDHT11maycausepersonal injury.
* Storage:Keepthesensorat temperature10-40℃,humidity<60%RH.


