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Chapter1ProductIntroduction

1.1Productoverview

Thetransmitterhasstableperformance,highsensitivity,fastresponse,

stableoutput,andissuitableforvarioussoilqualities.Itisanimportanttool

forobservingandstudyingtheoccurrence,evolution,improvementandwater

andsaltdynamicsofsalinesoil.Bymeasuringthedielectricconstantofthe

soil,itcandirectlyandstablyreflectthetruemoisturecontentofvarioussoils.

Itcan measurethevolumepercentageofsoilmoisture,which isasoil

moisture measurement method that meets the current international

standards.Canbeburiedinthesoilforalongtime,resistanttolong-term

electrolysis,corrosionresistance,vacuum potting,andcompletelywaterproof.

The transmitteris suitable forsoilmoisture monitoring,scientific

experiments,water-savingirrigation,greenhouses,flowersandvegetables,

grasslandpastures,soilrapidtesting,plantcultivation,sewagetreatment,

precision agriculture and otheroccasions fortemperature and humidity,

electricalconductivity,PHvaluetesting.

1.2Features

■Thesevenitemsofsoilmoisturecontent,electricalconductivity,

temperature,nitrogen,phosphorus,potassium andPHvaluearecombinedin

one.

■Lowthreshold,fewsteps,fastmeasurement,noreagents,unlimited

detectiontimes.

■Theelectrodeismadeofspeciallytreatedalloymaterial,whichcan

withstandstrongexternalimpactandisnoteasytodamage.

■Completelysealed,resistanttoacidandalkalicorrosion,canbeburiedin

thesoilordirectlyintothewaterforlong-term dynamictesting.

■Highprecision,fastresponse,goodinterchangeability,probeinsertion

designtoensureaccuratemeasurementandreliableperformance.

■Itcanalsobeusedfortheconductivityofwaterandfertilizerintegrated

solutions,aswellasothernutrientsolutionsandsubstrates.

■HighpHmeasurementaccuracy,upto±0.3PHaccuracy,fastresponse

speedandgoodinterchangeability.

1.3Mainparameters

DCpowersupply

(default)
DC4.5-30V

Maximum power 0.5W（24VDCPowersupply）
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consumption

Workingtemperature -20℃~+60℃

Corechiptemperature

resistance
85℃

Conductivityparameter

Range 0-20000us/cm

Resolutio

n
1us/cm

Precision

±3%FSintherangeof

0-10000us/cm;

±5%FSintherangeof

10000-20000us/cm

Soilmoisture

parameters

Range 0-100%

Resolutio

n
0.1%

Precision
0-50%±2%,50-100%±3%

(Brownsoil,60%,25℃)

Soiltemperature

parameter

Range -40~80℃

Resolutio

n
Resolution：0.1℃

Precision ±0.5℃（25℃）

SoilPH parameter

Range 3~9PH

Resolution 0.1

Precision ±0.3PH

NPKparameters

Range 1-1999mg/kg(mg/L)

Resolutio

n
1mg/kg(mg/L)

Precision ±2%FS

Conductivitytemperaturec

ompensation

Built-intemperaturecompensationsensor,compens

ationrange0-50℃

Protectionlevel IP68

Probematerial Anti-corrosionspecialelectrode

Sealingmaterial Blackflame-retardantepoxyresin

Defaultcablelength 2M

Dimensions 45*15*123mm
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Outputsignal RS485(Modbusprotocol)

Shellsize

Equipmentsizedrawing(unit:mm)
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1.4System framediagram

Thisproductcanalsobecombinedwithmultiplesensorsona485bus.In

theory,onebuscanbeusedfor254485sensors,andtheotherendis

connectedtoaPLCwitha485interface,andasingle-chipmicrocomputeris

connectedthrougha485interfacechip,orUSBto485canbeused.Computer

connection,usethesensorconfigurationtoolprovidedbyourcompanyto

configure and test(onlyone device can be connected when using the

configurationsoftware)。
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Chapter2HardwareConnections

2.2Interfacedescription
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Wide-voltagepowersupplyinputcanbe4.5~30V.Whenwiringthe485signal

line,payattentiontothetwolinesA/Bnottobereversed,andtheaddresses

ofmultipledevicesonthebusmustnotconflict.

2.2.1Sensorwiring

Threadcolor Description Remark

Brown Powerpositive 4.5~30VDC

Black Powerground GND

yellow 485-A 485-A

Blue 485-B 485-B

Chapter3HowtoUse
Sincetheelectrodedirectlymeasurestheconductivityofthesolublesaltions

inthesoil,thesoilvolumetricwatercontentmustbehigherthanabout20%



8

whenthesolubleionsinthesoilcanaccuratelyreflecttheconductivityofthe

soil.Inthelong-term observation,themeasuredvalueafterirrigationor

rainfallisclosertothetruelevel.Ifyouareperformingaquicktest,youcan

waterthesoiltobetestedfirst,andperform themeasurementafterthewater

isfullypenetrated.

Ifyouaremeasuringonahardsurface,youshoulddrillholesfirst(thehole

diametershouldbesmallerthantheprobediameter),theninsertthesoiland

compactthesoilbeforemeasuring;thetransmittershouldbeprotectedfrom

violentvibrationandimpact,letaloneknockedwithhardobjectsHit.Because

thetransmitterisablackpackage,thetransmitterwillheatuprapidly(upto

50℃)understrongsunlight.Inordertopreventexcessivetemperaturefrom

affectingthetemperaturemeasurementofthetransmitter,pleaseplaceitin

thefieldorinthefield.Payattentiontoshadingandprotectionwhenusing.

3.1Quicktestmethod

Selectasuitablemeasurementlocation,avoidrocks,ensurethatthesteel

needledoesnottouchhardobjects,throwawaythesurfacesoilaccordingto

therequiredmeasurementdepth,maintaintheoriginaltightnessofthesoil

below,holdthesensorverticallyandinsertitintothesoil.Donotshakeleft

andright.Itisrecommendedtomeasuremultipletimestofindtheaverage

valuewithinasmallrangeofameasuringpoint.

3.2Buriedmeasurementmethod

Digapitwithadiameterof>20cm vertically,insertthetransmittersteel

needlehorizontallyintothepitwallatapredetermineddepth,andfillthepit

tightly.Afteraperiodofstability,measurementandmeasurementcanbe
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carriedoutcontinuouslyforseveraldays,monthsorevenlonger.Record.

3.3Mattersneedingattention

1.Allsteelneedlesmustbeinsertedintothesoilduringmeasurement.

2.Avoidstrongsunlightdirectlyshiningonthetransmitterandcausethe

temperaturetobetoohigh.Payattentiontolightningprotectionwhenusingin

thefield.

3.Donotbendthesteelneedleviolently,pulltheleadwireofthetransmitter

forcefully,anddonothitorhitthetransmitterviolently.

4.Thetransmitter'sprotection levelisIP68,and thetransmittercan be

completelyimmersedinwater.

5.Duetothepresenceofradiofrequencyelectromagneticradiationintheair,

itisnotsuitabletostayintheairforalongtimewithelectricity.
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Chapter4ConfigurationSoftwareInstallationand

Use

Ourcompanyprovidesthesupporting"485parameterconfigurationsoftware",

whichcanconvenientlyusethecomputertoreadtheparametersofthe

sensor,andatthesametimeflexiblymodifythedeviceIDandaddressofthe

sensor.

Notethatyouneedtoensurethatthereisonlyonesensoronthe485bus

whenusingthesoftwaretoobtainitautomatically.

4.1Connectthesensortothecomputer

AfterconnectingthesensortothecomputerthroughUSBto485and

supplyingpower,youcanseethecorrectCOM portinthecomputer(check

theCOM portin"MyComputer—Properties—DeviceManager—Port")。

Open the data package,select"Debug software"---"485 parameter

configurationsoftware",findandopen.

IftheCOM portisnotfoundinthedevicemanager,itmeansthatyou

havenotinstalledtheUSBto485driver(includedinthedatapackage)orthe

driverhasnotbeeninstalledcorrectly,pleasecontactatechnicianforhelp.

4.2Useofsensormonitoringsoftware

①.Theconfigurationinterfaceisshowninthefigure.First,obtaintheserial

portnumberaccordingtothemethodinchapter3.1andselectthecorrect

serialport.

②.Clickthetestbaudrateofthesoftware,thesoftwarewilltestthebaudrate

andaddressofthecurrentdevice,thedefaultbaudrateis4800bit/s,andthe

defaultaddressis0x01.

③.Modifytheaddressandbaudrateaccordingtotheneedsofuse,andat

thesametime,youcanquerythecurrentfunctionstatusofthedevice.

④.Ifthetestisunsuccessful,pleaserechecktheequipmentwiringand485
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driverinstallation.

Chapter5CommunicationProtocol

5.1Basiccommunicationparameters

Code 8-bitbinary

Databit 8-bit

Paritybit NO

Stopbit 1bit

Errorcheckin

g
CRC (RedundantCyclicCode)

Baudrate
2400bit/s、4800bit/s、9600bit/sCanbeset,thefactorydefault

is4800bit/s

5.2Dataframeformatdefinition

UsingModbus-RTUcommunicationprotocol,theformatisasfollows:

Initialstructure≥4bytesoftime

Addresscode=1byte
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Functioncode=1byte

Dataarea=Nbytes

Errorcheck=16-bitCRCcode

Timetoendstructure≥4bytes

Addresscode:theaddressofthetransmitter,whichisuniqueinthecommunicationnetwork

(factorydefault0x01).

Functioncode:Thecommandfunctioninstructionissuedbythehost,thistransmitteronlyuses

functioncode0x03(readregisterdata).

Dataarea:Thedataareaisthespecificcommunicationdata,payattentiontothehighbyteofthe

16bitsdatafirst!

CRCcode:two-bytecheckcode.

Hostqueryframestructure：

Address

code

Function

code

Registerstart

address

Register

length

Checkcode

low

Checkcode

high

1byte 1byte 2byte 2byte 1byte 1byte

Slaveresponseframestructure：

Address

code

Function

code

Numberof

validbytes
Dataarea

Seconddata

area

Nthdataarea
Checkcode

1byte 1byte 1byte 2byte 2byte 2byte 2byte

5.3Registeraddress

Register

address

PLCor

configuration

address

Content
operat

e
Definitiondescription

0000H
40001

(Decimal)

Moisture

content

Read

only

Moisturecontent

real-timevalue

(expanded10times)

0001H
40002

(Decimal)

Temperature

value

Read

only

Temperaturereal-time

value

(expanded10times)

0002H
40003

(Decimal)
Conductivity

Read

only

Real-timeconductivity

value

0003H
40004

(Decimal)
PHvalue

Read

only

PHreal-timevalue

(expandedtentimes)
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0004H 40005(Decimal

)

Nitrogen

content

Read

only

Actualvalueof

nitrogencontent

0005H 40006(Decimal

)

Phosphorus

content

Read

only

Actualvalueof

phosphoruscontent

0006H 40007(Decimal

)

Potassium

content

Read

only

Actualvalueof

potassium content

0007H
40008(Decimal

)
salinity

Read

only
Salinityreal-timevalue

0008H
40009

(Decimal)

Total

dissolved

solidsTDS

Read

only
TDSreal-timevalue

0022H
40035

(Decimal)

Conductivity

temperature

coefficient

Read

and

write

0-100correspondsto

0.0%-10.0%

Default0.0%

0023H
40036

(Decimal)

Salinity

coefficient

Read

and

write

0-100correspondsto

0.00-1.00

Default55(0.55)

0024H
40037

(Decimal)

TDS

coefficient

Read

and

write

0-100correspondsto

0.00-1.00

Default50(0.5)

0050H
40081

(Decimal)

Temperature

calibration

value

Read

and

write

Integer(expandedby

10times)

0051H
40082

(Decimal)

Water

content

calibration

value

Read

and

write

Integer(expandedby

10times)

0052H
40083

(Decimal)

Conductivity

calibration

value

Read

and

write

Integer

0053H
40083

(Decimal)

PH

calibration

value

Read

and

write

Integer

04E8H 41001 Sixteen Read Truevalue
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(Decimal)

higher

nitrogen

content

coefficient

and

write

(IEEE754standard

floatingpointtype)

04E9H
41002

(Decimal)

Sixteenlower

nitrogen

content

coefficient

Read

and

write

04EAH
41003

(Decimal)

Nitrogen

content

calibration

value

Read

and

write

Integer

04F2H
41011

(Decimal)

Sixteen

higher

phosphorus

content

coefficient

Read

and

write Truevalue

(IEEE754standard

floatingpointtype)

04F3H
41012

(Decimal)

Sixteenlower

phosphorus

content

coefficient

Read

and

write

04F4H
41013

(Decimal)

Phosphorus

content

calibration

value

Read

and

write

Integer

04FCH
41021

(Decimal)

Sixteen

higher

potassium

content

coefficient

Read

and

write Truevalue

(IEEE754standard

floatingpointtype)

04FDH
41022

(Decimal)

Sixteenlower

potassium

content

coefficient

Read

and

write
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04FEH
41023

(Decimal)

Potassium

content

calibration

value

Read

and

write

Integer

07D0H
42001

(Decimal)

Device

address

Read

and

write

1~254（出厂默认1）

07D1H
42002

(Decimal)

Devicebaud

rate

Read

and

write

0for2400

1for4800

2for9600

Note:Theconductivitymoistureequipmenthasnotemperaturevalueandits

calibrationvalueregister

5.4Communicationprotocolexampleandexplanation

Example:Read the parametervalue ofthe conductivity,temperature,

moistureandPHfour-in-onedevice(address0x01)

Interrogationframe

Address

code

Function

code

Start

address

Datalength Checkcode

lowbyte

Checkcode

highbyte

0x01 0x03 0x000x00 0x000x04 0x44 0x09

Replyframe

Addre

ss

code

Functi

on

code

Returns

number

ofvalid

bytes

Moisture

value

Temperat

urevalue

Conductiv

ityvalue
PHvalue

Check

code

low

byte

Check

code

high

byte

0x01 0x03 0x08
0x02

0x92
0xFF0x9B 0x030xE8

0x00

0x38
0x57 0xB6

Temperaturecalculation:

Whenthetemperatureislowerthan0℃,thetemperaturedataisuploadedintheform of

complementcode.

Temperature:FF9BH(hexadecimal)=-101=>temperature=-10.1℃

Moisturecalculation:

Moisture:292H(hexadecimal)=658=>Humidity=65.8%,thatis,thesoilvolumetricmoisture

contentis65.8%.

Conductivitycalculation:
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Conductivity:3E8H(hexadecimal)=1000Conductivity=1000us/cm

PHvaluecalculation:

PHvalue:38H(hexadecimal)=56=>PHvalue=5.6
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Chapter6CommonProblemsandSolutions

Nooutputoroutputerror

Possiblereasons:

① ThecomputerhasaCOM port,andtheselectedportisincorrect.

② Thebaudrateiswrong.

③ The485busisdisconnected,ortheAandBwiresareconnectedreversely.

④.Toomuchequipmentortoolongwiring,powersupplynearby,add485

booster,andadd120Ω terminalresistanceatthesametime.

⑤ TheUSBto485driverisnotinstalledordamaged.

⑥ Theequipmentisdamaged.


