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Aosong Electronics Co.,Ltd

Your specialist i mnovating humidity & temperature sensors

Digital-output relative humidity & temperature sensor/module

DHT22 (DHT22 also named as AM2302)

Capacitive-type humidity and temperature module/sensor
|
Thomas Liu (Business Manager)

Email: thomasliul 985 18(@yahoo.com.cn
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Vour spocinlist in movating humidily & temperat
1. Feawre & Application,
* Full ronge temperature compensated * Relative humidity and temperature measurement
* Calibrated digital signal  *Outstanding long-term stability. *Extra components nel necded
* Long transmission distance * Low power consumption *4 ping packaged and fully imterchangeable

2. Description:

DHT22 output calibrated digital signal. I unlizes exclusive digital-signal-collecting-techmgue and humidity
sensing lechnology, assuring its reliability and stabilitv s sensing elements is connected with %-bit single-chip

computer,
Every sensor of this model is temperature compensated and cabbrated in accurate cabibration chamber and the

calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, i owill cite
coeflicient from memaory.

Small size & low consumption & long transmission distance 20m) enable DHT22 o be suited mall kinds of
harsh application cocasions.

Smgle-row packaged with four pins, mokmg the connection very convenienl.

3. Technical Specification:

Mode] DHT22

Power supply 3.3-6V DC

Dutpuet signal digital signal via smgle-bus

Sensing element Palyvmer capacilor

Dperating range humidity 0- 100%RH: temperature -40--B0Celsius
Accuracy humidity <-2%RH(Max +-5%RH); temperature <+-0.5Celsius
Resolution or sensitivity | humidiny 0. 1%RH, temperature 0.1 Celsius
Repeatability humidity +-1%RH; temperature +-0.2Celsius
Humidity hysteresis -0 3R

Long-term Stability F-0 SR H vear

Sensing period Averape: 2

Interchangeahility fully mterchangeahle

Dimensions small size 14% 1875 Smm; bip size 22528% Smim

4. Dimensions: {unit-——mm)

1) Small size dimensions: {unit—mm)

Thomas Liu {Business Manager)

Email: thomaslio] 9835 I8 yaboo.com.cn
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YVour specinlist i innovoiimg bunmidily & tempermson

Thomas Lin {Business Manager)

Email: theamas el 985 1860 vahoo. com_en
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Pin sequence number: 13 3 4 (from left to right direction).

Pin Function

1 VDD--—-power supply
2 DATA--signal

k) NULL

4 GND

Thomas Lio { Business Manager)

Email: thomashul 985 | Bl yahoo.com_cn
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Winar spacinlit in imnovating hamidity & renperatune sensaor

5. Electrical connection diagram:

VDD

| DHT22

M C U rA 2Pin

GND
APin-—-NC., AM2302 is another name for DHT22

6. Operating specifications:

(1) Power and Pins
Power's voltage should be 3.3-6Y DC. When power 15 supplied to sensor, don't send any mstruction 1o the sensor
within one second to pass unstable smtos. Cne copacitor valued [00nF can be added between VDD and GRD for

wave filtering,

(2) Communication and signal
Simgle-bus data is used Tor communication between MOU and DHT22, it costs SmS for single time

COMImMUnIcation.
Duata is comprised of integral and decimal part, the following is the formula for data.

DHT22 send out higher data bat fiesthy!

DATA=S bit imtegral BH data+8 bit decimal RH data+8 bit imtegral T data+8 bit decimal T data+® bat check-sum
IT the data ransmussion 15 right, check-sum should be the last 8 bit of ™8 bit integral RH data+8 bit decimal KH
datat® bit integral T datat8 bit decimal T data”™.

When MCU send stort signal, DHTIZ change from low-power-consumplion-mode 10 running-mode. When MCLI
lnishs sending the start signal, DHT22 will send response signal of 40-bit data that rellect the relative humidity
&)

Thomas Liu { Business Manager)

Email; thomaslio] 985 18Gdyvahoo com.cn
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Aosong Electronics Co.,Ltd

Your specialist in innovating humidity & temperature sensors
and temperature information to MCU. Without start signal from MCU, DHT22 will not give response signal to
MCU. One start signal for one time's response data that reflect the relative humidity and temperature information
from DHT22. DHT22 will change to low-power-consumption-mode when data collecting finish if it don't receive

start signal from MCU again.

1) Check bellow picture for overall communication process:

Host computer send out
start signal.
S r send out

Data transmission finished,

and RL pull up bus's voltage

response signal.  Output data: 1bit"0"

—e LRI e — paTEE e— --ll Wi

|

for next transmission

VOO < ccoas s QR {sesasnnssnsssansiainad
| lgws | | femaee; | |
roi | e DI - - MEN - -l
SN
- R
Y DHT{E %

response from sensor
Pull up voltage andjpet
ready for sensor's output.

SiNgle-bus output

Pull up and wait Host's sfgnal S*or’s signal Lutpuldam: Ibit "1™

Sensor pull down

bus's voltage

W

| Bt
#_500-

2) Step 1: MCU send out start signal to DHT22

Data-bus's free status is high voltage level. When communication between MCU and DHT22 begin, program of
MCU will transform data-bus’s voltage level from high to low level and this process must beyond at least lms to
ensure DHT22 could detect MCU's signal, then MCU will wait 20-40us for DHT22's response.

Check bellow picture for step 1:

Thomas Liu (Business Manager)

Email: thomasliul198518(@yahoo.com.cn
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Haost computer send start signal Scnsos send out response signal
and kecp this signal ot least lms and keep this signal 80us
F'Y

Host pul up wvoltage
-and wait & 5 TCEpOnss Senszor pull up buk's voltage

Sigmal from bost Start data ransmissy

Sigmal from sensor

Single-bus signal

Step 2: DHT2Z send response signal o MO

When DHT22 detect the start signal, DIT22 will send out low-voltage-level signal and this signal last B0us as
response signal, then program of DHT22 transform data-bus's voltage tevel from low to high level and last B0us
for DHT22's preparation o send data.

Check bellow picture for swep 2:

Thomas Liu (Business Manager)

Email: thamaslie ] 985 18 yahoo. com.cn
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Yorar specialest i innovatng humidity & tempenire sosoes

Start transmit 1bit data Start transmit next bit data

26-28us voltage-Yength means data "0

BBR o sou I

a5 RBI:

ey
7{31{3 k-1 DHI {%%
-

v

Host signal Sesnor’s signal

Single-bus signal

Step 3: DHT22 send data to MCU

When DHT22 is sending data to MCU, every bit's transmission begin with low-voltage-level that last 50us. the
following high-voltage-level signal's length decide the bit is "1™ or "0".

Check bellow picture for step 3:

Thomas Liu (Business Manager)

Email: thomasliul 9851 8{@yahoo.com.cn
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Aosong Electronics Co.,Ltd

Your sprelabist in inoovanng humadity & tesperatune sessoas

T0us voltage-length means hat data "1"

A

Start transmit Thit data Start it next bit data

| 1BigFHG | I
BBE [ —e Gous  e— |

faS&Bg:

FHES HT {5

Host signal Sesnor’s signal

Single-bus sagnal

1f signal from DHT22 is always high-voltage-level, it means DHT22 is not working properly, please check the
electrical connection status.

7. Electrical Characteristics:

Item Condition Min Typical Max Unit
Power supply | DC 33 S 6 v
Current supply | Measuring I 1.5 mA

Stand-by 40 Null 50 uA
Collecting Second 2 Second
period

*Collecting period should be @ =2 second.

Thomas Liu (Business Manager)

Email: thomasliul 9851 8@ yahoo.com.cn
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o spzcisbinl i inmovaiig humidity & enpsniie ek
8. Attentions of application:

(11 Operating and storage conditions

We don't recommend the applying RH-range beyvond the range stated i this specification. The DHT22 sensor
can recover after working in non-normal operating condition 4o calibrated stafus, bui will secelerate sensors'
nging.
{21 Anentions 1o chemical matenals

Wapor from chemical materials may interfere DHT22'S sensitive-elemenis and debase DHT22's sensitivity.
13) Digposal when (1) & (2) kappens

Step one: Keep the DHTZ2 sensor at condition of Temperature 30-60Celsius, humidity <10%RH for 2 howrs;

Step twao After step one, keep the DHT22 sensor at comdition of Temperawre 20-30Celsins, huomidity

=TO%RH for 5 howrs:
14) Attention to temperature's affection

Relative humidity sirongly depend on iemperature, that is why we use temperature compensation techrology to
ensure accurate measurement of RH. But it's stll be much berter 1o keep the sensor at same temperature shen
SETEInG.

DHT22 should be mounted at the place as for as possible from paris that mey cause chunge to temperature.
(57 Artentions io light

Long time exposure to strong light and uliravioler may debase DHT22's performance.
18] Adtentions (o conneciion wircs

The connection wires' quality will effect communication's quality and distance, high guality sheelding-wire 15
recormended.
{7y Other aitentions

* Welding temperature should be bellow 2600 elsius:

* Avoid using the sensor under dew condition.

* Don’t use this product in safety or emergency stop devices or any other occasion that failure of DHT2Z may
cause personal imury.

Thomas Liu {Business Manager)

Email: thomasliul 9851 Biayahase.comen
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Shenzhen haiwang sensor co., LTD #c-srsot PIR SENSOR MODULE

HW-101 HW-moisture sensor V1.2

Specification
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HaWang Shenzhen haiwang sensor co., LTD Hc-srs0t PIR SENSOR MODULE

1. Mew soll moisture sensor. This capacitive soll molsture sensor Is different from most reskstve sensors on the market I uses

the panciple of capactive sensna to detect sod moisture. The problem that the resistance sensor |8 easily coroded & avoldad,
and Its waorking life is greatly extended.

2. The sensor has & budl-in voltage regulator chip, which supports & 3.3-5.5V wide voltage working environment, which means
that it can work nomnally evan on the 3.3% Arduing main controf board. The icons DFRcbot-Gravity smterface ensures the
compatibligy of the inerface and can be directly connected to the Gavity 10 expansion board.

3. Armicra PC such s 8 Raspberry P1only nesds an extemnal ADC (analog signal o digitsl signal) conversson module 1o wiork:

4. 'With an external screen and a motherboard, you can taf to yvour plant fo see if the beloved one s thesty, and whether it needs

a litle mora walar.
Product parameters

Working voltage: 3.3 = 5.5 VDC
Cutput voltage: 0 - 3.0 VDC
Interface: PHZ 54-3F

Size: 98 % Z3mm (L)

Instructions

Prepare

Hardware

. UNO control board x1
. Soll molsture sensoe 1

. PH2 54-3F wiring x1
Software

. Arduing IDE V1.6.5
Wiring diagram

1. Connect the eensar and the main control boaed as shown
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Shenzhen haiwang sensor co., LTD xc-sas01 pIR SENSOR MODULE

Calibration code

1. Before officlally testing the sod maoisture, a cabealion process s required;
2. Bum in the calibration code to the Arduino maen control boand;

3. Open the s=rial monitoring assistant.

Calibration procedure

Dry humidity calibration

Calibration instructlons: deflne a measurement range by reading the sensor values in alr and water respectively.

Open the serial monitor and set the bawd rate 1o 8600 according 1o the program.

First, place the sensor in the ar to read the analog value, which represents the reading when dry. Then take 8 glasa of water,
Inaert the sensor into the water 1o & cartssn depth (make & mark, this depth e the depth vou will insert into the soil), must not
exceed the red warming line! And recond the anatoq value read at this time, which represents 100% humidity. (The oulput data s
Inveresly proportional to the humsdity, and the oulput in the water is the smaliest ) The inserticn depth & recommended as shown

in the figure.
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i Shenzhen haiwang sensor co., LTD sc-srani piR SENSOR MODULE

Warning Line

{t

Interval setting

Because lhe sansor value will be affeclsd by Ihe depth of the sof and Bhe lighliness of the sail, only the relalive humidily of the sol
can be delecled. We divide e mnge of hemidily inlo hree equdl pads, which means ey, humid, and very Bumd. The lwo data
recomded before are (e humidity inbarval For example: he fmading in the sir i 520, and 1he reading in lhe waber is 260, so 8 can

b divided into (520 4530), (430,350, (350,260) Thess three sectons repeesent dry, wet, and very bumid

Maba: Since this ssnsor will monitar sol maisiune basad an lhe ormcipks of capacive sansing, placng Lin dferent places willy
different Soi mosturs, dilferent tighiness, and dffemnn imsedion degth will reflect differant humidily, even in the same place, al
(b sAme depih, ol During (he second inserlion, sincs the frst sxtraclion has caesed loasaening af the soil, tha humicdy my b=

lawer than lhe firsl reading. &
Mabe: Humidily is irversely proparbional io ibe reading.

Test code

Bring the twi seis of dala just recorded nlo your st code.
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My Shenzhen haiwang sensor co., LTD nc-srsot PIR SENSO0R MODULE

EHl Lessar Reneril Public Licehbae:
Ega <hrotpes fuww.gnuocgflicensss/> for detaiis.
All ahswa mist be Lpeludesd in any redistribotion

L L Ly e R L L L e o

fassssssassappilos and Traubls shoctlingessssssssssises
I, Connaotion and Dlagran dan bie: found hard

Z2.This coda ia bested of heduloo D

B e

oonat dnt AlrValus = 5207 ffyou need to change this vales that yoo had recorded in tha alr
congt dnt Wacerfalus = 2e0p J/yoo et to change this walys that you had recordad in Ehe water
int Interevals = (AlEValue - WicerPalus) /5
1ot soilHolstureValos = Of
wodd satup || |
Barial kagin[3800) ) J// opan serial part, set the band rats to 9600 bpa
|
wodd Joapl) |
salidoistureValis = amalogfaad (AL pub Sensar Insest lhte spil
loiseldoisteraValos > KaterValoe b scll¥ofsteraValos < (MatarValus + latarvals))
!
Barial printip{™Very WatT}i
I
#lgs IE[S0LIMoigty

Valug > [HeterValus + intervals] &6 ssllMoistureValoe € {AleValus — Snbetvala) )
I
Exrial pedntin ["Nst”) )
}
alpa if[{soiiMoletureWalue < AlrValua i soilMofscureValoes > [Adr¥aluse — intarval=]]
I
Exrial primtin|=Oryf))
1
dalay (180} ¢
|

RFQ

@1 Why i my reading veny dfersnt rom (e aclos valoe. | uss your Rames?

A Hello! Because Romed’s analog port AD has an exiemal bubion, please sel the swilch next i the bulien lo Off, or use anather
analog port.
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CASELLA=

Tipping Bucket
Rain Gauge (TBRG)

The Perfect Rain Gauge for Professionals.

Casella’s TBRG is designed to mest

WMO requirements for precipitation
measurements. Easy to deploy, it provides
high precision with minimum maintenance.

www.casellasolutions.com
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