R Unleash Your
INFWIN Imagination http://www.infwin.com

DigiTHP GEN2

Air Temperature/Humidity/Barometric Sensor (SDI-12 Interface)

Air Temperature/Humidity/Barometric Sensor (RS485 Interface)
User Manual

| Temperature & Greenhouse Gas Fo

&

1930 10 1640 1840 1970 1680

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website: http://www.infwin.com
Call: +86-411-66831953 +86-4000-511-521 Email : infwin@163.com -1-


http://www.infwin.com/�
http://www.infwin.com/�

B Unleash Your
WL 1 agination http://www.infwin.com

1 CUSTOMET SUPPOIT....eiitiiie ittt et e e sbb e e bb e e e sba e e e snbeeeennneee s 3
728 11 0o 11T £ o] o USSP PSRN 4
0 = T USSR 4

2.2 AACCUTACY ...veieiiieeiiie ettt e sttt ettt et e e st e e ettt e e s b bt e ek et e e kb e e e bb e e e sk et e eab e e e ea bt e e nhb e e e bt e e e bbe e e bn e e anbneeenes 6
SWITING QIAQIAMS ....vveeiieiie ettt e s e et e e be e sreesneeanbeeteesreennes 7
TN ] B 2 g (=] - To - PSSR 7

I LT | g1 =] o = ot USSR 8

4 Dimension and Ordering INfOmMation ...........cccooviiieiieiie e 9
I 3 0 T=Y 1 [ o TSR 9

4.2 0rdering INFOrMALtiON.........cooiiieice e e e neenneas 10

5 SDI-12 COMMUNICALION ...c.vviiiiieiieieesiiesie sttt ae et ste e e et eeseesreesraeanee e 11
5.1 SDI-12 Interface and ProtoCol ..........c.coviieiiiiiiie s 12
5.1.1 SDI-12 INEITACE. .. .cvi ettt ettt raesteeneesnaesaeeneennes 12

TN I o (0] (0ot | SRS SRR 12

5.2 ADI Interface and ProtOCOL...........coiieiiiiieee et nneas 20

5. 2.1 ADI INTEITACE. ... eeiteeie ettt te e ra e te e sre e aeenaennes 20

oI o (0] (0ot | IS TSRSRRSRIN 20

6 RS485 COMMUNICALION ...ocvviiiieiiic e 24
6.1 MOADUS PrOtOCOL .......oiieiecie ettt e e neenne e 24

I\ ToTo o TU R m LT ] =] USSR 24

6.3 Modbus Register Detail DeSCHIPLON .........ccoveiiiiiiieie e 29

6.4 MOADUS FUNCLION COUE ..ottt et sre e neenne e 33
6.4.1 Function Code 3 Protocol EXamPle ........coeoieiiiiicc e 33

6.4.2 Function Code 4 Protocol EXamPle ........coeoiiiiiiicc e 34

6.4.3 Function Code 6 Protocol EXample ........covoieiieiicc e 35

6.4.4 Function Code 16 ProtoCol EXaMPIE .......cccveiieiieieiiesece e 36

6.5 Software Configuration ULHITY ..........cccoiieiieie e 37
6.5.1 Universal Modbus Comm ULHILY..........ccooeiiiiieiicc e 37

6.5.2 SensorOneSet Configuration ULHHTY ..........ccccoiiierieieiieie e 38

N o] 0 1=] T [ G SR OUTRS 39
Copyright and TrademarkK..........ccccv i nae e 39
VEISION CONTIOL ... ..ot e et e teeeesre e teenaesneesaeeneenrens 39

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website: http://www.infwin.com
Call: +86-411-66831953 +86-4000-511-521  Email : infwin@163.com -2-


http://www.infwin.com/�
http://www.infwin.com/�

B Unleash Your
Wbl 1 magination http://www.infwin.com

1 Customer Support

Thank you very much for your order. Our success comes from the continuous faith in the
excellence of our products and services, something we are committed to and would never sacrifice.
Our customer service, especially in the after sales phase, guarantees the satisfaction of our clients.
In line with this strategy, we appreciate that you can share with us your feedback at any time for our
improvement, be it positive or negative, so if we can serve you better in anyway, please do inform
us.

Website

http://www.infwin.com

E-Mail

iInfwin@163.com

Telephone

+86-411-66831953, +86-4000-511-521
Fax

+86-411-66831953
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2 Introduction

2.1 Brief

DigiTHP-Gen2 is an air humidity, temperature and barometric pressure sensor. The sensing
elements are located on a PCB in the tip of the sensor. The acquisition circuit is completely over-
moulded. Temperature and humidity sesor is based on a precision SENSIRION® sensor. An
additional BOSCH®MEMS chip measures barometric pressure. Each sensor is individually factory-
calibrated. With dimensions of only 108mm x 16mm, the sensor can easily be fitted into many
standard radiation shields and field application.

The SDI-12 output provides universal compatibility with any SDI-12-enabled data logger and
low power applications, or use a RS485 physical interface for applications that require long cable
runs or many sensors.

Features

High precision SENSIRION humidity/Temperature sensor and BOSH barometric sensor
Secondary measurements including dew, frost point, vapor pressure, vapor concentration, etc.
Digital Output SDI-12 or RS485 with built-in surge protection

Small size with high accuracy with excellent stability

Cleanable 10um Copper sintering filter cap

Wall mounting or Pipe flange insertion installation

Reverse power protection and Built-in TVS/ESD protection

Excellent price-performance ratio

Applications

Smart agriculture

Greenhouse monitoring

Canopy monitoring

Reference evapotranspiration calculations

Routine weather monitoring

Building humidity monitoring

Mold remediation

Modeling processes that are affected by vapor pressure or humidity
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Specifications

Output Interface | Optional: SDI-12, V1.3
Optional: RS485, Modbus-RTU

Power Supply 4.5-18Vv/DC

Power SDI-12 Interface: Quiescent Current : <10uA

Consumption RS485 Interface: Quiescent Current : <600uA
Measuring Current : 10mA during 50ms measurement

Humidity Range:0-100%, Resolution:0.01%, Typical Accuracy: +/-1.0% RH(SHT45)
Range:0-100%, Resolution:0.01%, Typical Accuracy:+/-1.8% RH(SHT40)

Temperature Range:-40~125°C, Resolution:0.01°C, Accuracy: +/-0.1°C(SHT45)
Range:-40~125°C, Resolution:0.01°C, Accuracy: +/-0.2°C(SHT40)
Attention: The long term operating temperature is -40~80°C

Barometric Range: 300-1100mbar, Resolution:0.1mbar
Accuracy:+/-0.15mbar(Relative Accuracy),+/-1mbar(Absolute Accuracy)

Operating -40~80°C, No condensing

IP Ratings IP56

Installation Wall mounting or Pipe flange insertion

Cable Length 2 meters or Customize

Dimension Sensor Body 110*16mm

Endeavour Technology Co.,
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2.2 Accuracy

SHT45 typical and maximal relative
humidity accuracy at 25 °C.

Typical RH accuracy tolerance over
humidity and temperature for SHT45.

Temperature (°C)

SHT40 — Temperature & Humidity accuracy
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SHT45 typical and maximal
temperature accuracy.

BMP280 — Barometric Sensor

Absolute Accuracy 300-1100hPa
Relative Accuracy 700-900hPa

*1.7hPa

-20~0°C
+0.12hPa 25~40°C

*£1.0hPa 0~65°C
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3 Wiring diagrams

3.1 SDI-12 Interface

Type Wiring diagram
SDI-12

Interface Cold pressed terminal

‘RED (V+) :Power Supply+

é BLACK(G) : Power supply-
Rl

‘WHITE (SDT12) :SDT-12

Tinned lead wires

4RED (V+) : Power Supply+

é 4BLP:CK (G) :Power SUDDIY_

‘WHITE (SDI12) :SDI-12

Connections

Wiring Diagram For SDI-12

Ground

Excitation
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3.2 RS485 Interface

Type Wiring diagram

RS485 _
Interface Cold pressed terminal

RED (V+) : Power Supply*t
BLACK (G) : Power supply—
YELLOW (RS485) : A+
WHITE (RS485) : B-

A A A A

-
-

Tinned lead wires

—

RED (V+) : Power Supply+
BLACK (G) : Power supply—
YELLOW (RS485) : A+

WHITE (RS485) : B—

A A A A

Connections

Wiring Diagram For RS485

B_
ARl RS 485+ A+ " —
Ground G
Excitation Vi
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4 Dimension and Ordering Infomation

4.1 Dimension

RI.&S

110

38

Unit: mm
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4.2 Ordering Information

Parameters Code Comments
Code 1:Product DigiTHP-GEN2 DigiTHP-GENZ2, The 2nd Generation DigiTHP sensor
Series
Code 2:Measuring A Air Humidity, Temperature, Barometric measurement, The
Parameters secondary measurement including: dew, frost point, vapor
pressure, vapor concentration, etc.
Code 3: Accuracy A +0.2°C +1.8%RH *lhPa SHT40 & BMP280 Typical
C +0.1°C +1.0%RH *lhPa SHT45 & BMP280 Typical
Code 4: Power C 4.5-18V DC
Supply X Customize
Code 5: Output A RS485(Modbus-RTU)
Interface B SDI-12
X Customize
Code 6: A Standard ABS+ Copper sintering filter
Encapsulation X Customize
Code 7: Connector B Cold pressed terminal
C Stripped & tinned lead wires
Code 8: Cable 002 2 Meters
Length XXX Customize, XXX is required cable length(Unit: meter)

Ordering Code Example DigiTHP-GEN2-A A C A AB 002

Product Series: DigiTHP-GENZ2, The 2nd Generation DigiTHP sensor;
Measuring Parameters: Air Humidity, Temperature, Barometric measurement;
Accuracy: £0.2°C  +1.8%RH +1hPa SHT40 & BMP280 Typical ;
Power Supply: 4.5-18V DC

Output Interface: RS485(Modbus-RTU);

Encapsulation: Standard ABS+ Copper sintering filter ;

Connector: Cold pressed terminal;

Cable Length: 2 Meters

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website: http://www.infwin.com
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5 SDI-12 Communication

The sensor has SDI-12 interface and protocol. The description and terms used within this

chapter are listed in table below:

Parameters Unit Description

* - Sign of the value

a - SDI-12 address

n - Number of measurements (fixed width of 1)

n ) Number of measurements with leading zero if
necessary (fixed width of 2)

ttt Seconds Maximum measurement time (fixed width of 3)

tttt Seconds Maximum measurement time (fixed width of 4)

<TAB> - Tab character

<SAPCE> - Space character

<CR> - Carriage return character

<LF> - Line feed character

<Checksum> - SUM Checksum

<CRC_ADI> ADI protocol CRC Checksum

<CRC> - SDI-12 protocol CRC Checksum

<VERIFY_STATUS> -

Sensor Verification status

°C Temperature, the value is output according to the
<t+temperature> . .
°F temperature unit setting.
<+humidity_%> % Humidity
<+humidity_Otol1> 0.000-1.000
. °C Dew point, the value is output according to the
<tdewPoint> . .
°F temperature unit setting.
<+atmosphericPressure_kPa> kPa Barometric pressure
<+atmosphericPressure_hPa> hPa
. °C Frost point, the value is output according to the
<tfrostPoint> . .
°F temperature unit setting.
<+vaporPressure_kPa> kPa Vapour pressure
<+vaporPressure_hPa> hPa
<+vapourConcentration> g/m3 Vapor concentration
<£CloudbaseEstimationRefByStation m Cloud base estimation (Ref by station)
>
<tElevationEstimationRefBySealev m Elevation estimation (Ref by sea level)
el>
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The following error value will be responded as measurement value when there is error

Error Value Description

-9999 Sensor Broken

-9992 Calibration data corrupted
-9991 Low Power Supply Voltage

5.1 SDI-12 Interface and Protocol

5.1.1 SDI-12 Interface

Please refer to SDI-12 standard user manual VV1.3.

5.1.2 Protocol

Request Response

Comment

al a<CR><LF>

Acknowledge Active
a: Sensor address

Example:
Request: 0!
Response: 0<CR><LF>

allcccccccemmmmmmVVVXXXXXXXXX
XXXX<CR><LF>

al!

Send Identification

a: Sensor address

11:SDI-12 Version Number

ccceccecc: 8 characters vendor identification
mmmmmm: 6 characters specifying the sensor model
number

vvv: 3 characters specifying the sensor version
XXXXXXXXXXXXX: 13 characters serial number
<CR><LF>: terminates the response

Example:

Request: OI!

Response: 013INFWIN DGTHP
2.02305170016000<CR><LF>

21 a<CR><LF>

Sensor Address Query
a:Sensor address

Example:
Request: ?!

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website:
Call: +86-411-66831953 +86-4000-511-521
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Response: 0<CR><LF>

aAb! b<CR><LF> Change Sensor address
a:Current Sensor address
b:New Sensor address
Example:
Request: 0A1!
Response: 1<CR><LF>
aM! aMC! a0014<CR><LF> Vapor Pressure, Temperature, Humidity,
Barometric Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: OM!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Response: 0<CR><LF>
<CR><LF>:terminates the response Request: 0DO!
Response: 0+1.655+24.2+0.5474+100.329<CR><LF>
aD0! Response data format
a<+vaporPressure_kPa><ttemperatur
e><+humidity_0tol><+atmosphericPr
essure_kPa>[<CRC>]<CR><LF>
aM1! aMC1! | a0014<CR><LF> Temperature, Humidity, Dew Point, Barometric
Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: OM1!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Response: 0<CR><LF>
<CR><LF>:terminates the response Request: 0DO!
Response: 0+24.30+54.64+14.59+1003.36<CR><LF>
aD0! Response data format
a<ttemperature><+humidity_%><+tde
wPoint><+atmosphericPressure_hPa>
[<CRC>]<CR><LF>
aM2! aMC2! | a0014<CR><LF> Temperature, Humidity, Vapor Pressure, Vapor

a:Sensor address

001: Measurement data will be ready
in 001 seconds

4: Number of measurement data
returned by aDO!
<CR><LF>:terminates the response

aD0! Response data format

Concentration Measurement

Example:

Request: OM2!

Response: 00014<CR><LF>

Response: 0<CR><LF>

Request: 0DO!

Response: 0+23.55+56.46+16.40+11.97<CR><LF>

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website:

Call: +86-411-66831953 +86-4000-511-521

http://www.infwin.com
Email : infwin@163.com -13



http://www.infwin.com/�
http://www.infwin.com/�

NFWIN® Unleash Your

Imagination

http://www.infwin.com

a<ttemperature><+humidity_%><+v
aporPressure_hPa><+vapourConcentr

ation>[<CRC>]<CR><LF>
aM3! aMC3! | a0014<CR><LF> Temperature, Humidity, Dew Point, Frost Point
Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: 0OM3!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Response: 0<CR><LF>
<CR><LF>:terminates the response Request: 0DO!
Response: 0+23.53+56.38+14.35+14.35<CR><LF>
aD0! Response data format
a<ttemperature><+humidity_%><+de
wPoint><zfrostPoint>[<CRC>]<CR>
<LF>
aM4! aMC4! | a0014<CR><LF> Temperature, Humidity, Dew Point, Cloud base
Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: OM4!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Response: 0<CR><LF>
<CR><LF>:terminates the response Request: 0DO!
Response: 0+23.54+56.47+14.39+1153.46<CR><LF>
aD0! Response data format
a<ttemperature><+humidity_%><+tde
wPoint><+CloudbaseEstimationRefB
yStation>[<CRC>]<CR><LF>
aM5! aMC5! | a0014<CR><LF> Temperature, Humidity, Dew Point, Elevation
Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: OM5!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Response: 0<CR><LF>
<CR><LF>:terminates the response Request: 0DO!
Response: 0+23.53+56.71+1002.92+86.31<CR><LF>
aD0! Response data format
a<ttemperature><+humidity_%><+at
mosphericPressure_hPa><+Elevation
EstimationRefBySeal evel>[<CRC>]<
CR><LF>
aMe6! aMCe6! | a0019<CR><LF> Temperature, Humidity, Dew Point, Elevation
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a:Sensor address

001: Measurement data will be ready
in 001 seconds

9: Number of measurement data
returned by aDO0!, aD1, aD2
<CR><LF>:terminates the response

aD0! Response data format
a<ztemperature><+humidity %>

<tdewPoint><+atmosphericPressure_

hPa>[<CRC>]<CR><LF>

aD1! Response data format
a<zfrostPoint><+vaporPressure_hPa>
<+vapourConcentration><CR><LF>

aD2! Response data format
a<z+CloudbaseEstimationRefByStation
><+ElevationEstimationRefBySeal ev
el><CR><LF>

Measurement

Example:

Request: OM6!

Response: 00019<CR><LF>

Response: 0<CR><LF>

Request: 0DO!

Response: 0+23.52+56.44+14.36+1003.00<CR><LF>
Request: 0D1!

Response: 0+14.36+16.36+11.95<CR><LF>

Request: 0D2!

Response: 0+1154.46+85.64<CR><LF>

aC! aCcC! a0014<CR><LF> Vapor Pressure, Temperature, Humidity,
Barometric Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: 0C!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Request: 0DO!
<CR><LF>:terminates the response Response: 0+1.655+24.2+0.5474+100.329<CR><LF>
aD0! Response data format
a<+vaporPressure_kPa><ttemperatur
e><+humidity_0tol><+atmosphericPr
essure_kPa>[<CRC>]<CR><LF>
aC1l! aCci1! a0014<CR><LF> Temperature, Humidity, Dew Point, Barometric

a:Sensor address

001: Measurement data will be ready
in 001 seconds

4: Number of measurement data
returned by aDO!
<CR><LF>:terminates the response

aD0! Response data format

Measurement

Example:

Request: 0C1!

Response: 00014<CR><LF>

Request: 0DO!

Response: 0+24.30+54.64+14.59+1003.36<CR><LF>
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a<xtemperature><+humidity_%><z*de
wPoint><+atmosphericPressure_hPa>

[<CRC>]<CR><LF>
aC2! aCc2! a0014<CR><LF> Temperature, Humidity, Vapor Pressure, Vapor
Concentration Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: 0C2!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Request: 0DO!
<CR><LF>:terminates the response Response: 0+23.55+56.46+16.40+11.97<CR><LF>
aD0! Response data format
a<ttemperature><+humidity %><+v
aporPressure_hPa><+vapourConcentr
ation>[<CRC>]<CR><LF>
aC3! aCcCa3! a0014<CR><LF> Temperature, Humidity, Dew Point, Frost Point
Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: 0C3!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Request: 0DO!
<CR><LF>:terminates the response Response: 0+23.53+56.38+14.35+14.35<CR><LF>
aD0! Response data format
a<ttemperature><+humidity_%><+de
wPoint><zfrostPoint>[<CRC>]<CR>
<LF>
aC4! aCc4l a0014<CR><LF> Temperature, Humidity, Dew Point, Cloud base
Measurement
a:Sensor address
001: Measurement data will be ready | Example:
in 001 seconds Request: 0C4!
4: Number of measurement data Response: 00014<CR><LF>
returned by aDO! Request: 0DO!
<CR><LF>:terminates the response Response: 0+23.54+56.47+14.39+1153.46<CR><LF>
aD0! Response data format
a<ttemperature><+humidity_%><+de
wPoint><+CloudbaseEstimationRefB
yStation>[<CRC>]<CR><LF>
aC5! aCcCbs! a0014<CR><LF> Temperature, Humidity, Dew Point, Elevation

Measurement
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a:Sensor address

001: Measurement data will be ready
in 001 seconds

4: Number of measurement data
returned by aDQ!
<CR><LF>:terminates the response

aD0! Response data format
a<ttemperature><+humidity_%><+at
mosphericPressure_hPa><+Elevation
EstimationRefBySeal evel>[<CRC>]<
CR><LF>

Example:

Request: 0C5!

Response: 00014<CR><LF>

Request: 0DO!

Response: 0+23.53+56.71+1002.92+86.31<CR><LF>

aCe6! aCce! a0019<CR><LF> Temperature, Humidity, Dew Point, Elevation

Measurement

a:Sensor address

001: Measurement data will be ready | Example:

in 001 seconds Request: 0C6!

9: Number of measurement data Response: 00019<CR><LF>

returned by aDO0!, aD1, aD2 Request: 0DO!

<CR><LF>:terminates the response Response: 0+23.52+56.44+14.36+1003.00<CR><LF>
Request: 0D1!

aD0! Response data format Response: 0+14.36+16.36+11.95<CR><LF>

a<ttemperature><+humidity %> Request: 0D2!

<tdewPoint><+atmosphericPressure_ | Response: 0+1154.46+85.64<CR><LF>

hPa>[<CRC>]<CR><LF>

aD1! Response data format

a<zfrostPoint><+vaporPressure_hPa>

<+vapourConcentration><CR><LF>

aD2! Response data format

a<z+CloudbaseEstimationRefByStation

><+tElevationEstimationRefBySeal ev

el><CR><LF>

av! A0021<CR><LF> Sensor Verification Command

a:Sensor address

002: Measurement data will be ready
in 002 seconds

1:Number of measurement data
<CR><LF>:terminates the response

aD0! Response data format
a<VERIFY_STATUS><CR><LF>

Example:

Request: OV!

Response: 00021<CR><LF>

Response: 0<CR><LF>

Request: 0DO!

Response: 0+0<CR><LF>, “+0” indicate sensor nor
mal, “+1” means sensor error.
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aDO! [<svwwv><svwvv><svwwy>. . ][<CRC | Send Data since the last aM, aMC, aC, aCC, avV
aD1! >]<CR><LF> command, The data returned depends on the command
aD2! [<svvvv>]: data value sent most recently.
[<CRC>]: Optional 3 characters CRC
checksum,
<CR><LF>:terminates the response
aR0! aRCO! Response data format Vapor Pressure, Temperature, Humidity,
a<+vaporPressure_kPa><+ttemperatur | Barometric Measurement
e><+humidity_0tol><+atmosphericPr
essure_kPa>[<CRC>]<CR><LF> Example:
Request: ORO!
Response: 0+1.655+24.2+0.5474+100.329<CR><LF>
aR1! aRC1! Response data format Temperature, Humidity, Dew Point, Barometric
a<ttemperature><+humidity_%><zde | Measurement
wPoint><+atmosphericPressure_hPa>
[<KCRC>]<CR><LF> Example:
Request: OR1!
Response: 0+24.30+54.64+14.59+1003.36<CR><LF>
aR2! aRC2! Response data format Temperature, Humidity, Vapor Pressure, Vapor
a<ttemperature><+humidity_%><+v | Concentration Measurement
aporPressure_hPa><+vapourConcentr
ation>[<CRC>]<CR><LF> Example:
Request: OR2!
Response: 0+23.55+56.46+16.40+11.97<CR><LF>
aR3! aRC3! Response data format Temperature, Humidity, Dew Point, Frost Point
a<ttemperature><+humidity %><zde | Measurement
wPoint><xfrostPoint>[<CRC>]<CR>
<LF> Example:
Request: OR3!
Response: 0+23.53+56.38+14.35+14.35<CR><LF>
aR4! aRC4! Response data format Temperature, Humidity, Dew Point, Cloud base
a<ttemperature><+humidity %><+de | Measurement
wPoint><+CloudbaseEstimationRefB
yStation>[<CRC>]<CR><LF> Example:
Request: OR4!
Response: 0+23.54+56.47+14.39+1153.46<CR><LF>
aR5! aRC5! Response data format Temperature, Humidity, Dew Point, Elevation
a<ttemperature><+humidity %><+at | Measurement
mosphericPressure_hPa><zElevation
EstimationRefBySeal evel>[<CRC>]< | Example:
CR><LF> Request: OR5!
Response: 0+23.53+56.71+1002.92+86.31<CR><LF>
aR6! aRC6! Response data format Temperature, Humidity, Dew Point, Elevation

a<ttemperature><+humidity %>

Measurement
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<zxdewPoint><+atmosphericPressure_
hPa><xfrostPoint><+vaporPressure_h | Example:

Pa><+vapourConcentration><+Cloud | Request: OR6!

baseEstimationRefByStation><+Eleva | Response:

tionEstimationRefBySealevel><CR> | 0+23.52+56.44+14.36+1003.00+14.36+16.36+11.95+1
<LF> 154.46+85.64<CR><LF>

aXRa3!, aXR4! | Response data format Return data as ADI format
a<TAB><vaporPressure><SPACE><t | Example:
emperature><SPACE><atmosphericPr | Request: 0XR3!
essure><CR><sensorType><Checksu | Response:

m><CRC> 0<TAB>1.830<SPACE>29.1<SPACE>99.97{EF
aXR_TUNIT! aTUNIT=<X> Query temperature unit

<X> is temperature unit: Example:

C: degrees centigrade Request: 0OXR_TUNIT!

F: degrees fahrenheit Response: 0OTUNIT=C<CR><LF>
aXW_TUNIT_ | aTUNIT=<X> Configure temperature unit
<X>! Example:

Request: OXW_TUNIT_C!
Response: 0OTUNIT=C<CR><LF>

aXR_ADIEN! | aADIEN=<v> Query ADI outputenable
<v>: ADI output enable on sensor Example:
start up, when SDI12 is 0 on sensor Request: 0OXR_ADIEN!
start up: Response: OADIEN=1<CR><LF>
<v>=0 the sensor will output data in
ADI format.
<v>=0 the sensor will not output data
in ADI format.
aXW_ADIEN_ | aADIEN=<v> Set ADI output enable
<y>! Example:

Request: 0OXW_ADIEN_0!
Response: 0OADIEN=0<CR><LF>

axXR_SN! aSN=<sss55555> Query serial number

<ssssssss> is 8-digits serial number Example:

Request: 0XR_SN!

Response: 0SN=12345678<CR><LF>

aXW_SN_<sss | aSN=<ssssssss> Configure serial number

55555>1 Example:

Request: 0OXW_SN_ABCDEFGH!
Response: 0SN=ABCDEFGH <CR><LF>
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5.2 ADI Interface and Protocol

5.2.1 ADI Interface

ADI interface protocol(TTL signal),ADI is short for Active Digital Interface. Each time when
sensor power up with SDI-12 address 0,the sensor firstly enter into the ADI mode and pull down
the SDI-12 signal line for 100ms to indicating the measurement in processing,then release the SDI-
12 signal line and output the ADI protocol data, and then enter into the SDI-12 interface mode.

Sensor Power

Sensor pull the line low to

indicate ADI mode measurement Sensor send data with  Sensor goes into
Max. 100ms ADI protocol SDI-12 mode
4+—> < >4 >

ADI/SDI-12 Signal \< >\

ADI protocol logic

ADI interface is TTL compatiable standard(0-3.6V),protocol data stream is encoded in
ASCII,Baudrate 1200bps,None parity,8 data bits,1 stop bit.The sensor enter into SDI-12 standby
mode after the ADI output.You’ll need to re power up the sensor again for another ADI output.ADI
interface transmission bit diagram is as following.

START| DO D1 D2 D3 D4 DS D6 D7 |STOP

Transmission bit diagram of the ASCII character‘9’(0x39)

5.2.2 Protocol

ADI protocol format:
<TAB><vaporPressure_kPa><SPACE><temperature_C><SPACE><atmosphericPressure_kPa><CR><sensorType><Checksum><CRC_A

DI>

Parameters Description

<TAB> Tab Character
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< vaporPressure_kPa>

Vapor Pressure, Unit in kPa

<SPACE>

Space Character

<temperature_C>

Temperature, Unit in Celsius degree

<SPACE>

Space Character (Not applicable for MT22B)

<atmosphericPressure_kPa>

Atmospheric Pressure in kPa

<CR>

Carriage return character

<sensorType> ASCII character denoting the sensor type

For DigiTHP-GENZ2, the character is ‘{’
<Checksum> SUM Check from <TAB> to <sensorType>
<CRC_ADI> ADI protocol CRC Check from <TAB>to < Checksum>

Example: “<TAB>1.222<SPACE>23.4<SPACE>92.81<CR>{/6"

Parameters Description
<TAB> Tab Character
1.222 Vapor Pressure is 1.222 kPa
<SPACE> Space Character
234 Temperature is 23.4°C
<SPACE> Space Character
92.81 Atmospheric Pressure is 92.81 kPa
<CR> Carriage return character
{ sensor type
/ SUM Check
6 ADI protocol CRC Check

ADI Interface <Checksum> calculation:
Using “<TAB>1.222<SPACE>23.4<SPACE>92.81<CR>{" as function parameters “char *
response” and you will get the <Checksum> */*

uint8_t CalcADIChecksum(const char * response)

{
uintl6_t length;
uintl6_ti;
uintl6_t sum = 0;

/I Finding the length of the response string

length = strlen(response);

/I Adding characters in the response together

for(i = 0; i < length; i++)
{
sum += response[i];
if(response[i] == '\r')

{

// Found the beginning of the metadata section of the response
break;
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}

[ Include the sensor type into the checksum
sum += response[++i];

/I Convert checksum to a printable character
sum = sum % 64 + 32;

return sum;

}

ADI Interface <CRC_ADI> calculation:
Using “<TAB>1.222<SPACE>23.4<SPACE>92.81<CR>{/” as function parameters “char *
response” and you will get the <CRC_ADI> ‘6’

uint8_t CRC6_Offset(const char *buffer)
{
uintl6_t byte;
uintl6_ti;
uintl6_t bytes;
uint8_t bit;
uint8_t crc = Oxfc; // Set upper 6 bitsto 1°s
/I Calculate total message length—updated once the metadata section is found
bytes = strlen(buffer);
/I Loop through all the bytes in the buffer
for(byte = 0; byte < bytes; byte++)
{
Il Get the next byte in the buffer and XOR it with the crc
crc "= buffer[byte];
/I Loop through all the bits in the current byte
for(bit = 8; bit > 0; bit--)

{
/I 1f the uppermost bitisa 1...
if(crc & 0x80)
{
/I Shift to the next bit and XOR it with a polynomial
crc = (crc << 1) ~ 0x9c;
}
else
{
/I Shift to the next bit
crc=crc<<1;
}
}
if(buffer[byte] == "\r")
{

I/l Found the beginning of the metadata section of the response
I both sensor type and legacy checksum are part of the crc6
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/I this requires only two more iterations of the loop so reset

I "bytes"

I bytes is incremented at the beginning of the loop, so 3 is added
bytes = byte + 3;

}
/I Shift upper 6 bits down for crc

crc = (crc >> 2);
/I Add 48 to shift crc to printable character avoiding \r \n and !

return (crc + 48);
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6 RS485 Communication

6.1 Modbus Protocol

Modbus Protocol is widely used to establish master-slave communication between intelligent

devices or sensors. A MODBUS message sent from a master to a slave contains the address of the

slave, the function code (e.g. 'read register' or 'write register’), the data, and a check sum (LRC or

CRO).

The sensor is RS485 interface with Modbus protocol. The default serial communication

settings is slave address 1, modbus rtu, 9600bps, 8 databits and 1 stop bit. All communication

settings can be changed with modbus command, and take effective after re-power up the sensor.

Following modbus function code are supported by sensor.

Modbus Function Code 0x03 : used for reading holding register.
Modbus Function Code 0x04 : used for reading input register.

Modbus Function Code 0x06 : used for writing single holding register.
Modbus Function Code 0x10: used for writing multiple holding register.

6.2 Modbus Register

Parameters Register Addr. Data Modbus Range and Comments Default
(HEX/DEC) Type Function Value
Code(DEC)
TEMPRATURE 0x0000 /0 INT16 3/4 -4000-12500 for N/A
RO -40.00-125.00 (°C)
-4000-25700 for
-40.00-257.00 (°F)
HUMIDITY 0x0001 /1 INT16 3/4 0-10000 for N/A
RO 0.00-100.00 (%)
DEWPOINT 0x0002 /2 INT16 3/4 -10000-12500 for N/A
RO -100.00-125.00 (°C)
-14800-25700 for
-148.00-257.00 (°F)
AtmosphericPressure | 0x0003 /3 INT16 3/4 3000-11000 for N/A
RO 300.0-1100.0 (hPa)
FrostPoint 0x0004 /4 INT16 3/4 -10000-12500 for N/A
RO -100.00-125.00 (°C)

-14800-25700 for
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-148.00-257.00 (°F)

VaporPressure 0x0005 /5 INT16 3/4 0-24000 for N/A
RO 0.0-2400.0 (hPa)
VaporConcentration 0x0006 /6 INT16 3/4 0-13000 for N/A
RO 0.0-1300.0 (g/m3)
CloudbaseEstimation | 0x0007 /7 INT16 3/4 0-20500 for N/A
RefByStation RO 0-20500 (m)
ElevationEstimationR | 0x0008 /8 INT16 3/4 -700-9200 for N/A
efBySeal evel RO -700-9200 (m)
RESERVED 0x0009 /9 INT16 3/4 Reserved 0
RO
RESERVED 0x000A /10 INT16 3/4 Reserved 0
RO
RESERVED 0x000B /11 INT16 3/4 Reserved 0
RO
RESERVED 0x000C /12 INT16 3/4 Reserved 0
RO
RESERVED 0x000D /13 INT16 3/4 Reserved 0
RO
RESERVED 0x000E /14 INT16 3/4 Reserved 0
RO
RESERVED 0x000F /15 INT16 3/4 Reserved 0
RO
TEMPUNIT 0x0020 /32 UINT16 | 3/6/16 0:°C 0
RW 1:°F
SLAVEADDRESS 0x0200 /512 UINT16 | 3/6/16 0-255 1
RW
BAUDRATE 0x0201 /513 UINT16 | 3/6/16 0-5 3:9600bps
RW 0:1200bps
1:2400bps
2:4800bps
3:9600bps
4:19200bps
5:38400bps
PROTOCOL 0x0202 /514 UINT16 | 3/6/16 0 0:Modbus
RW 0:Modbus RTU RTU
PARITY 0x0203 /515 UINT16 | 3/6/16 0-2 0:NONE
RW 0:NONE
1:EVEN
2:0DD
DATABITS 0x0204 /516 UINT16 | 3/6/16 1 1:8 databits
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RW 1:8 databits
STOPBITS 0x0205 /517 UINT16 | 3/6/16 0-1 0:1 stopbit
RW 0:1 stopbit
1:2 stopbits
RESERVED 0x0206 /518 UINT16 | 3/6/16 Reserved 0
RW
RESERVED 0x0207 /519 UINT16 | 3/6/16 Reserved 0
RW
USERSN 0x0220 /544 UINT16 | 3/16 0x0000000000000000- N/A
0x0221 /545 RW OxFFFFFFFFFFFFFFFF
0x0222 /546
0x0223 /547
TEMPRATURE_FLO | 0x1000 /4096 FLOAT | 3/4 -40.00-125.00 (°C) N/A
AT RO -40.00-257.00 (°F)
HUMIDITY_FLOAT | 0x1002 /4098 FLOAT | 3/4 0.00-100.00 (%) N/A
RO
DEWPOINT_FLOAT | 0x1004 /4100 FLOAT | 3/4 -100.00-125.00 (°C) N/A
RO -148.00-257.00 (°F)
AtmosphericPressure_ | 0x1006 /4102 FLOAT | 3/4 300.00-1100.00 (hPa) N/A
FLOAT RO
FrostPoint_FLOAT 0x1008 /4104 FLOAT | 3/4 -100.00-125.00 (°C) N/A
RO -148.00-257.00 (°F)
VaporPressure_FLOA | 0x100A /4106 FLOAT | 3/4 0.00-2400.00 (hPa) N/A
T RO
VaporConcentration_ | 0x100C /4108 FLOAT | 3/4 0.00-1300.00 (g/m3) N/A
FLOAT RO
CloudbaseEstimation | 0x100E /4110 FLOAT | 3/4 0.00-20500.00 (m) N/A
RefByStation_FLOAT RO
ElevationEstimationR | 0x1010 /4112 FLOAT | 3/4 -700.00-9200.00 (m) N/A
efBySealevel FLOA RO
T
RESERVED_FLOAT | 0x1012 /4114 FLOAT | 3/4 Reserved 0
RO
RESERVED_FLOAT | 0x1014 /4116 FLOAT | 3/4 Reserved 0
RO
RESERVED_FLOAT | 0x1016 /4118 FLOAT | 3/4 Reserved 0
RO
RESERVED_FLOAT | 0x1018 /4120 FLOAT | 3/4 Reserved 0
RO
RESERVED_FLOAT | 0x101A /4122 FLOAT | 3/4 Reserved 0
RO
RESERVED_FLOAT | 0x101C /4124 FLOAT | 3/4 Reserved 0
Endeavour Technology Co.,Ltd. Dalian, CHINA. Website: http://www.infwin.com
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RO
RESERVED_FLOAT | 0x101E /4126 FLOAT | 3/4 Reserved 0

RO
TEMPRATURE_FLO | 0x1100 /4352 FLOAT | 3/4 -40.00-125.00 (°C) N/A
AT_INVERSE _INVER -40.00-257.00 (°F)

SE

RO
HUMIDITY_FLOAT | 0x1102 /4354 FLOAT | 3/4 0.00-100.00 (%) N/A
_INVERSE _INVER

SE

RO
DEWPOINT_FLOAT | 0x1104 /4356 FLOAT | 3/4 -100.00-125.00 (°C) N/A
_INVERSE _INVER -148.00-257.00 (°F)

SE

RO
AtmosphericPressure_ | 0x1106 /4358 FLOAT | 3/4 300.00-1100.00 (hPa) N/A
FLOAT_INVERSE _INVER

SE

RO
FrostPoint_ FLOAT | | 0x1108 /4360 FLOAT | 3/4 -100.00-125.00 (°C) N/A
NVERSE _INVER -148.00-257.00 (°F)

SE

RO
VaporPressure_ FLOA | 0x110A /4362 FLOAT | 3/4 0.00-2400.00 (hPa) N/A
T_INVERSE _INVER

SE

RO
VaporConcentration_ | 0x110C /4364 FLOAT | 3/4 0.00-1300.00 (g/m3) N/A
FLOAT_INVERSE _INVER

SE

RO
CloudbaseEstimation | 0x110E /4366 FLOAT | 3/4 0.00-20500.00 (m) N/A
RefByStation_ FLOAT _INVER
_INVERSE SE

RO
ElevationEstimationR | 0x1110 /4368 FLOAT | 3/4 -700.00-9200.00 (m) N/A
efBySealevel FLOA _INVER
T_INVERSE SE

RO
RESERVED_FLOAT | 0x1112 /4370 FLOAT | 3/4 Reserved 0
_INVERSE _INVER

SE

RO
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RESERVED FLOAT | 0x1114 /4372 FLOAT | 3/4 Reserved 0
_INVERSE _INVER

SE

RO
RESERVED FLOAT | 0x1116 /4374 FLOAT | 3/4 Reserved 0
_INVERSE _INVER

SE

RO
RESERVED FLOAT | 0x1118 /4376 FLOAT | 3/4 Reserved 0
_INVERSE _INVER

SE

RO
RESERVED FLOAT | Ox111A /4378 FLOAT | 3/4 Reserved 0
_INVERSE _INVER

SE

RO
RESERVED FLOAT | 0x111C /4380 FLOAT | 3/4 Reserved 0
_INVERSE _INVER

SE

RO
RESERVED FLOAT | Ox111E /4382 FLOAT | 3/4 Reserved 0
_INVERSE _INVER

SE

RO

UINT16:16 bit unsigned integer

INT16:16bit signed integer

RO: Register is Read Only

R/W: Register is Read/Write

HEX: Hexadecimal (data with 0x/0X prefix)

DEC: Decimal

FLOAT: If IEEE754 little-endian byte order is [A,B,C,D], the FLOAT format is [B,A,D,C]

FLOAT_INVERSE: If IEEE754 little-endian byte order is [A,B,C,D], the FLOAT_INVERSE format is [D,C,B,A]

The register value will be set as following when there is sensor error

Error Value Register Address Error

-32768 0x0000-0x000F -32768
-32768 0x1000-0x101E -32768
-32768 0x1100-0x111E -32768
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6.3 Modbus Register Detail Descripton

TEMPERATURE --- Temperature Value 16 bit signed int

Range

-4000-12500 for -40.00-125.00 (Temperature Unit set to °C)
-4000-25700 for -40.00-257.00 (Temperature Unit set to°F)

Default:

N/A

Parameter Storage

N/A

TEMPERATURE_FLOAT --- Temperature Value, FLOAT Format
TEMPERATURE_FLOAT_INVERSE --- Temperature Value, FLOAT_INVERSE Format

Range -40.00-125.00 (Temperature Unit set to °C) Default: N/A
-40.00-257.00 (Temperature Unit set to°F)

Parameter Storage N/A

HUMIDITY --- Humidity 16 bit unsigned int

Range 0-10000 for 0.00-100.00 (%) Default: N/A

Parameter Storage N/A

HUMIDITY_FLOAT --- Humidity, FLOAT Format

HUMIDITY_FLOAT_INVERSE --- Humidity, FLOAT_INVERSE Format

Range 0.00-100.00 (%) Default: N/A

Parameter Storage N/A

DEWPOINT --- Dew Point 16 bit signed int

Range -10000-12500 for -100.00-125.00 (Temp Unit set to °C) Default: N/A
-14800-25700 for -148.00-257.00 (Temp Unit set to°F)

Parameter Storage N/A

DEWPOINT_FLOAT --- Dew Point, FLOAT Format

DEWPOINT_FLOAT_INVERSE --- Dew Point, FLOAT_INVERSE Format

Range -100.00-125.00 (Temp Unit set to °C) Default: N/A
-148.00-257.00 (Temp Unit set to°F)

Parameter Storage N/A

AtmosphericPressure--- Atmospheric Pressure 16 bit unsigned int

Range 3000-11000 for 300.0-1100.0 (hPa) Default: N/A

Parameter Storage

N/A
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AtmosphericPressure_FLOAT --- AtmosphericPressure, FLOAT Format

AtmosphericPressure_ FLOAT _INVERSE --- AtmosphericPressure, FLOAT_INVERSE Format

Range 300.0-1100.0 (hPa) Default: N/A

Parameter Storage N/A

FrostPoint--- Frost Point 16 bit signed int

Range -10000-12500 for -100.00-125.00 (Temp Unit set to °C) Default: N/A
-14800-25700 for -148.00-257.00 (Temp Unit set to °F)

Parameter Storage N/A

FrostPoint FLOAT --- Frost Point, FLOAT Format

FrostPoint FLOAT INVERSE --- Frost Point, FLOAT _INVERSE Format

Range -100.00-125.00 (Temp Unit set to °C) Default: N/A
-148.00-257.00 (Temp Unit set to °F)

Parameter Storage N/A

VaporPressure---Vapor Pressure 16 bit signed int

Range 0-24000 for 0.0-2400.0 (hPa) Default: N/A

Parameter Storage N/A

VaporPressure_FLOAT --- Vapor Pressure, FLOAT Format

VaporPressure_FLOAT_INVERSE ---Vapor Pressure, FLOAT_INVERSE Format

Range 0.00-2400.00 (hPa) Default: N/A

Parameter Storage N/A

VaporConcentration---Vapor Concentration/ Absolute Humidity 16 bit signed int

Range 0-13000 for 0.0-1300.0 (g/m3) Default: N/A

Parameter Storage

N/A

VaporConcentration_FLOAT ---Vapor Concentration/ Absolute Humidity, FLOAT Format

VaporConcentration_FLOAT_INVERSE ---Vapor Concentration/ Absolute Humidity, FLOAT INVERSE

Format

Range

0.00-1300.00 (g/m3)

Default: N/A

Parameter Storage

N/A
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CloudbaseEstimationRefByStation---Cloud base estimation 16 bit signed int

Range

0-20500 for 0-20500 (m)

Default: N/A

Parameter Storage

N/A

Note: Cloud base estimation ( Reference by station)

CloudbaseEstimationRefByStation_FLOAT ---Cloud base estimation, FLOAT Format
CloudbaseEstimationRefByStation_FLOAT _INVERSE ---Cloud base estimation, FLOAT_INVERSE

Format

Range 0.00-20500.00 (m) Default: N/A
Parameter Storage N/A

Note: Cloud base estimation ( Reference by station)

ElevationEstimationRefBySeal evel---Elevation estimation 16 bit signed int

Range -700-9200 for -700-9200 (m) Default: N/A

Parameter Storage N/A

Note: Cloud base estimation ( Reference by sea level)

ElevationEstimationRefBySeal evel FLOAT---Elevation estimation, FLOAT Format
ElevationEstimationRefBySealevel FLOAT INVERSE---Elevation estimation, FLOAT_INVERSE

Format

Range -700.00-9200.00 (m) Default: N/A

Parameter Storage N/A

Note: Cloud base estimation ( Reference by sea level)

TEMPUNIT--- Temperature Unit 16 bit unsigned int

Data Range 0:°C Default: 0
1:°F

Parameter Storage YES

Note: Temperature Unit

SLAVEADDRESS --- Modbus Slave Address 16 bit unsigned int

Data Range 0-255 Default: 1

Parameter Storage YES

Note: Please power up the sensor to take effective after set.
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BAUDRATE --- Serial Comm Baudrate 16 bit unsigned int

Data Range 0-5 Default: 3
0:1200bps
1:2400bps
2:4800bps
3:9600bps
4:19200bps
5:38400bps

Parameter Storage YES

Note: Please power up the sensor to take effective after set.

PROTOCOL --- Serial Comm Protocol 16 bit unsigned int

Data Range 0 Default: 0
0:Modbus RTU

Parameter Storage YES

Note: Please power up the sensor to take effective after set.

PARITY --- Serial Comm Parity 16 bit unsigned int

Data Range 0-2 Default: 0
0:NONE
1:EVEN
2:0DD

Parameter Storage YES

Note: Please power up the sensor to take effective after set.

DATABITS --- Serial Comm Databits 16 bit unsigned int

Data Range 1 Default: 1
1:8 databits

Parameter Storage YES

Note: Please power up the sensor to take effective after set.

STOPBITS --- Serial Comm Stopbits 16 bit unsigned int

Data Range 0-1 Default: 0
0:1 stopbit
1:2 stopbits
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Parameter Storage

YES

Note: Please power up the sensor to take effective after set.

6.4 Modbus Function Code

For description below, data started with 0X/0x means that it’s in HEX format.

6.4.1 Function Code 3 Protocol Example

Master Request:AA 03 RRRR NNNN CCCC

AA 1 byte Slave Address,0-255

0x03 1 byte Function Code 3

RRRR 2 byte Starting Register Addr
NNNN 2 byte Quantity of Register to read
CCcC 2 byte CRC CHECKSUM

Slave Response:AA 03 MM VV0 VV1VV2VV3... CCCC

AA 1 byte Slave Address,0-255

0x03 1 byte Function Code 3

MM 1 byte Register Data Byte Count

VVO,vV1 2 byte Register Value (High8bits first)

VV2,VV3 2 byte Register Value (High8bits first)
Register Value (High8bits first)

CCcCC 2 byte CRC CHECKSUM

Example:Read register 0x0200-0x0201,that is slave address and baudrate.
Master Request:01 03 0200 0002 C5B3

Slave Addr. 1 byte 0x01
Function Code 1 byte 0x03
Starting Register 2 byte 0x0200
Addr.

Quantity of Register | 2 byte 0x0002
to read

Checksum 2 byte 0xC5B3
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Slave Response:01 03 04 00 01 00 03 EB F2

Slave Addr. 1 byte 0x01

Function Code 1 byte 0x03

Register Data Byte 1 byte 0x04

Count

Register Value: 2 byte 0x00(HIGH 8 Bits)
Address 0x01(LOWB8 Bits)
Register Value: 2 byte 0x00(HIGH 8 Bits)
Baudrate 0x03(LOWS8 Bits)
Checksum 2 byte OXEBF2

6.4.2 Function Code 4 Protocol Example

Master Request:AA 04 RRRR NNNN CCCC

AA 1 byte Slave Address,0-255

0x04 1 byte Function Code 4

RRRR 2 byte Starting Register Addr
NNNN 2 byte Quantity of Register to read
CCcC 2 byte CRC CHECKSUM

Slave Response:AA 04 MM VV0 VV1VV2VV3... CCCC

AA 1 byte Slave Address,0-255

0x04 1 byte Function Code 4

MM 1 byte Register Data Byte Count

VVO,vV1 2 byte Register Value (High8bits first)

VV2,VV3 2 byte Register Value (High8bits first)
Register Value (High8bits first)

CCcCC 2 byte CRC CHECKSUM

Example:Read register 0x0000-0x0003,that is temperature, humidity, dew point, Atmospheric

Pressure.
Master Request:01 04 0000 0004 F1C9
Slave Addr. 1 byte 0x01
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Function Code 1 byte 0x04
Starting Register 2 byte 0x0000
Addr.

Quantity of Register | 2 byte 0x0003
to read

Checksum 2 byte 0xF1C9

Slave Response: 01 04 08 0B 1E 12 AB 06 60 26 FE 26 63

Slave Addr. 1 byte 0x01

Function Code 1 byte 0x04

Register Data Byte 1 byte 0x08

Count

Register Value: 2 byte 0x0B(HIGH 8 Bits)
Temperature Ox1E(LOWS8 Bits)
Register Value: 2 byte 0x12(HIGH 8 Bits)
Reserved 0xAB(LOWS8 Bits)
Register Value: 2 byte 0x06(HIGH 8 Bits)
Reserved 0x60(LOWS8 Bits)
Register Value: 2 byte 0x26(HIGH 8 Bits)
Reserved OXFE(LOWS Bits)
Checksum 2 byte 0x2663

6.4.3 Function Code 6 Protocol Example

Master Request:AA 06 RRRR VVVV CCCC

AA 1 byte Slave Address,0-255

0x06 1 byte Function Code 6

RRRR 2 byte Register Addr (High8bits first)
VVVV 2 byte Register Value (High8bits first)
CCcC 2 byte CRC CHECKSUM

Slave Response:AA 06 RRRR VVVV CCCC

AA 1 byte Slave Address,0-255

0x06 1 byte Function Code 6
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RRRR 2 byte Register Addr (High8bits first)
VVVV 2 byte Register Value (High8bits first)
Cccc 2 byte CRC CHECKSUM

Example:Write Register 0x0200,that is change modbus slave address to 2.
Master Request: 01 06 0200 0002 09B3

Slave Addr. 1 byte 0x01
Function Code 1 byte 0x06
Register Addr. 2 byte 0x0200
Register Value 2 byte 0x0002
Checksum 2 byte 0x09B3

Slave Response: 01 06 0200 0002 09B3

Slave Addr. 1 byte 0x01
Function Code 1 byte 0x06
Register Addr. 2 byte 0x0200
Register Value 2 byte 0x0002
Checksum 2 byte 0x09B3

6.4.4 Function Code 16 Protocol Example

Master Request:AA 10 RRRR NNNN MM VVVV1 VVVV2

...CCCC

AA 1 byte Slave Address,0-255

0x10 1 byte Function Code 0x10

RRRR 2 byte Starting Register Addr

NNNN 2 byte Quantity of Register to write

MM 1 byte Register Data Byte Count

VVVV1 2 byte Register Value(High8bits first)

VVVV2 2 byte Register Value(High8bits first)
Register Value(High8bits first)

CCcC 2 byte CRC CHECKSUM

Slave Response:AA 10 RRRR NNNN CCCC

AA

1 byte

Slave Address,0-255
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0x10 1 byte Function Code 0x10

RRRR 2 byte Starting Register Addr
NNNN 2 byte Quantity of Register to write
CCcCC 2 byte CRC CHECKSUM

Example:Write Register 0x0200-0x0201,that is set slave address to 1,and baudrate to 19200bp.
Master Request:01 10 0200 0002 04 0001 0004 BACC

0x01 1 byte Slave Addr.

O0x10(HEX) 1 byte Function Code 0x10

0x0200 2 byte Starting Register Addr

0x0002 2 byte Quantity of Register to write

0x04 1 byte Register Data Byte Count

0x0001 2 byte Register Value: Slave Address 1
0x0004 2 byte Register Value: Baudrate 19200bps
0xBACC 2 byte CRC CHECKSUM

Salve Response:01 10 0200 0002 4070

0x01 1 byte Slave Addr.

0x10(HEX) 1 byte Function Code 0x10

0x0200 2 byte Starting Register Addr(High8bits first)
0x0002 2 byte Quantity of Register to write(High8bits first)
0x4070 2 byte CRC CHECKSUM

6.5 Software Configuration Utility

6.5.1 Universal Modbus Comm Utility

You can use software listed below to try reading/writing the register of sensor,
https://github.com/ed-chemnitz/gmodbus/releases
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@ om0 dBus
Fil: Tools Help

g [ 3]

Modbus BTV | Modbus TCP | Modbus ASCIT | i (Tt e
Raw dats recsived: Clear |
IV hetive
o1 B4 96 67 19 00 08 89 58 7d 1c
S - Date b st b P 01 63 06 O7 93 00 09 80 58 a5 25
CHRE FERS & S 1t S L By 01 02 06 07 92 GO0 B0 G0 58 a5 25
01 B3 06 O7 93 00 08 B9 58 a5 25
COM3 LI |9600 LI I8 LI I1 LI Imne LI 81 83 86 87 95 Bb e2 86 Pb cc chd

91 02 06 87 95 OBb e2 B6 9b cc c6
81 83 06 67 95 Bb f6 B6 a? Bd 17

81 83 86 67 95 Bc 13 86 bd 1d %b

—ModBus Request

Slave ID Function code

91 83 06 07 95 Oc 2d 86 dB bd ba
it adlizes Mo of oals 01 03 06 B7 95 Bc 34 65 d5 ac 7e

1 = |Read Holding Registers (@:03) | [0 = s = 81 63 06 67 95 Bc 3b 66 da dc 79

[~ Displey hex data

Ibl 03 00 00 00 03 Send |
Clear |

ModBus requests/responses:

Begisters 1/0 | Slave I0 [unction cod|tart sdives[fum of o2
Data type Register Data 12 | ¢ Rezp 1 3 0 1
Nolding Register (15 = 0 1941 13 |Req »> 1 3 0 3
Holding Register (16 = 1 3131 (14|« Rezp 1 3 0 1
Holding Register (16 -~ 2 1754 |15 |Rea > 1 3 0 3
16 |4 Resp 1 3 0 1
F Req »» 1 3 0 3
18 | << Resp 1 3 0 1
119 |Req > 1 3 0 3

20| << Resp 1 3 i 1 _

4 B -~ il

[ [Ready

6.5.2 SensorOneSet Configuration Utility

SensorOneSet is a configuration utility to read/set sensor config for all of our serial
communication sensor products. Please download on our website: https://www.infwin.com
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Appendix

Copyright and Trademark

This document is copyrighted, 2023, by Dalian Endeavour Technology Co., Ltd. All rights are
reserved. Dalian Endeavour Technology Co., Ltd. reserves the right to make improvements to the
products described in this manual at any time without notice. No part of this manual may be
reproduced, copied, translated or transmitted in any form or by any means without the prior written
permission. Information provided in this manual is intended to be accurate and reliable. However,
Dalian Endeavour Technology Co., Ltd. assumes no responsibility for its use, nor for any
infringements upon the rights of third parties, which may result from its use.

INFWIN® is the trademark of Dalian Endeavour Technology Co., Ltd.
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