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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

infwin@163.com

Telephone

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

+86-411-66831953
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2 Introduction

The MEC10 Substrate and Soil Moisture, Temperature, and Electrical Conductivity (EC)
sensor is an accurate tool for monitoring volumetric water content (VWC), temperature in soil and
soilless substrates, and electrical conductivity. It sealed with resin packaged plastic body with
sensing rods which can be insert directly into the soil or substrate with long time stability.

The sensor is applicable for science research, irrigation, greenhouse, smart agriculture etc.

Features

Integrated with Moisture, EC and Temperature measurement
Digital sensor communicates over SDI-12 serial interface

Low-input voltage requirements for power supply
Low-power design supports battery-operated data loggers
Low salinity sensitivity

Robust epoxy encapsulation resists corrosive environments
High accuracy with excellent stability

Reverse power protection and Built-in TVS/ESD protection

Applications

Smart Agriculture, Hydroponic and Horticulture
Greenhouse monitoring

Soil/Substrate water balance

Irrigation management

Solute/fertilizer movement

Reference evapotranspiration calculations
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Output Interface
Power Supply

Power Consumption

Moisture
Measurement

EC Measurement

Temperature
Measurement

IP Ratings

Operating
Temperature
Sensor Sealed
Installation
Cable Length
Dimension
Electrode Length

Specifications
SDI-12, V1.3
3.9-28V/DC
SDI-12: Quiescent Current : <30uA

Measuring Current : <20mA during 150ms measurement

Apparent dielectric permittivity:
Range:1-81 (air - water), Resolution: 1-40.00: 0.1, 40.00-81.88: 0.5
Accuracy:1.00-40.00:+/-1.5, 40.00-81.00:4/-10% of Readings

Volumetric Water Content (VWC):

Range:0-100%, Resolution: 0.1%

Accuracy: +/-3%

The VWC range is dependent on the media the sensor is calibrated to. A custom
calibration will accommodate the necessary ranges for most substrates.

Range: 0-23000us/cm;

Resolution: 10us/cm;

Accuracy: 0-7000us/cm, 5%; 7000-23000us/cm, +/-15% of Readings
Temperature compensation: 0-50°C

Range: -40-80°C, Resolution:0.1°C, Accuracy:+/-0.5°C

IP68

-40-80°C

Epoxy resin

Surface or buried installation
2 meters or Customize
46*15*146mm

70mm

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website:
Call: +86-411-66831953 +86-4000-511-521

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


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

B Unleash,Your
INFWI Imagination http://www.infwin.com

Electrical and Timing Characteristics

Item Minimum Typical Maximum
Supply Voltage (V+ to G), 3.9-28V DC 3.9vDC N/A 28 VDC
Digital Input Voltage (logic high) , SDI-12 3.0V 33V 50V
Digital Input Voltage (logic low), SDI-12 -03V 0.0V 05V
Digital Output Voltage (logic high) , SDI-12 N/A 33V 3.6V
Power Line Slew Rate 1.0 V/ms N/A N/A
Current Drain (during measurement) , SDI-12 | 3.0 mA 3.6 mA 20mA
Current Drain (while asleep) , SDI-12 N/A 30 uA N/A
Power-Up Time (ADI serial) 80 ms N/A 100ms
Power-Up Time (SDI-12) N/A 300 ms N/A
Measurement Duration N/A 150 ms N/A
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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 SUDD].Y_
=
4‘JifHITE (SDI12) :SDI-12
Tinned lead wires
‘RED (V+) :Power Supply+
é ‘BLACK (G) :Power SUDDIY‘
__ JuITE(SDT12) :SDI-12
Connections T 5
Wiring Diagram For SDI-12
e SDI-12
Ground -
V+
Excitation
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4 Dimension and Ordering Infomation
4.1 Dimension

G —— —=1 |5 =

Unit: mm
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4.2 Ordering Information

Parameters Code
Code 1: MEC10
Product Series
Code 2: E
Measuring Parameters

F

J

K
Code 3: B
Soil Moisture Range
Code 4: C
EC Range X
Code 5: F
Power Supply
Code 6: F
Output Interface
Code 7: B
Connector C
Code 8: 002
Cable Length XXX

Comments
MECI10 Soil Moisture, Temperature , (EC) Sensor

Soil Moisture & Temperature & EC (Protocol compatible with
METER TEROS12)

Soil Moisture & Temperature (Protocol compatible with METER
TEROSI11)

Soil Moisture & Temperature & EC (Protocol compatible with
Decagon 5TE)

Soil Moisture & Temperature (Protocol compatible with Decagon
5TM)

Note: Please refer to separate user manual for Code J & K
0-100%

0-23000us/cm
No EC measurement
3.9-28V DC

SDI-12

Cold pressed terminal

Stripped & tinned lead wires

2 meters
Customize, XXX is required cable length(Unit: meter)

Ordering Code Example: MEC10-EBCFFB002
Product Series: MEC10 Soil Moisture, Temperature , (EC) Sensor;
Measuring Parameters: Soil Moisture & Temperature & EC (Protocol compatible with METER TEROS12);

Soil Moisture Range: 0-100%;
EC Range: 0-23000us/cm
Power Supply: 3.9-28V DC
Output Interface: SDI-12;

Connector: Cold pressed terminal;
Cable Length: 2 Meters
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5 Safty ,Care and Installation

5.1 Care and Safty

The rods of the Sensor are sharp for ease insertion. Care must be taken and handling precautions
followed.

Avoid touching the rods or exposing them to other sources of static damage, particularly when
powered up.

Do not pull the sensor out of the substrate by its cable.

If you feel any resistance when inserting the sensor into substrate, Stop pushing and re-insert at a
new location.

5.2 Installation

Clear away any stones. Pre-form holes in very hard soil or substrate before insertion.
Push the sensor into the substrate until the rods are fully inserted. Ensure good substrate contact.

If you feel strong resistance when inserting the sensor, you have probably hit a stone. Stop, and
re-insert at a new location.

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

The sensor has two type of serial interface and protocol, ADI protocol (Active Digital Interface)
and SDI-12 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)
nn - 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
<SPACE> - 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
<sensorType> - ASCII character denoting the sensor type
For MEC10-E, the character is ‘g’
For MEC10-F, the character is ‘h’
<+SubstrateTemp> °C Substrate Temperature, the value unit depends on the
°F temperature unit setting.
<+SubstrateVWC> % Substrate Volumetric Water Content
<+SubstrateECBulk> us/cm Substrate Bulk EC normalized to 25 °C
<+SubstrateCalibratedRawCounts™> or - Substrate Calibrated Raw Counts of volumetric water
<RAW> content
<+SubstrateEpsilon> - Substrate Apparent Epsilon of volumetric water content
<+SubstrateECPore> us/cm Substrate Pore EC normalized to 25 °C

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website:
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The following error value will be responded as measurement value when there is error:

Error Value Description
-999 Sensor Broken
-996 Not Supported Value

6.1 Data Conversion

Output Interface Parameters Range
ADI Interface <SubstrateCalibratedRawCounts> | +0.00 - +4095.00
or <RAW>
<SubstrateTemp> -40.0 - +80.0°C
<SubstrateECBulk> +0 - +23000 us/cm
SDI-12 Interface | <SubstrateCalibratedRawCounts > | +0.00 - +4095.00
or <RAW>
<SubstrateTemp> -40.0 - +80.0°C
<SubstrateEpsilon> 0.00 - +200.00
<SubstrateVWC> 0.00 - +100.00%
<SubstrateECBulk> +0 - +23000 us/cm
<SubstrateECPore> +0 - +32000 us/cm
Customize Please contact us for more info

Note: VWC can be calculated by <calibratedCountsV WC> using formula below.

6.1.1 Water Content Conversion for Mineral Soil

Linear equation below can be used for soil from 0% to statured%. And VWC reaches a maximum at
approximately 70% in pure water:

VWC =3.879*10* *RAW -0.6956

Using equation below can reaches a maximum at approximately 100% in pure water:
When RAW<3200

VWC =1.1033765*10"" *RAW? -7.7895464*107 * RAW? +2.1949004*10> * RAW -2.0970717
When RAW>=3200:

VWC =4.0263182*10° *RAW"® -3.8868517*10 * RAW? +1.2516687 * RAW -1343.9820

VWC:Volumetric Water Content 0-100%, RAW:Calibrated ADC for volumetric water content.

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website: http://www.infwin.com
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6.1.2 Water Content Conversion for Non-soil substrate

The VWC of non-soil substrate can be calculated from formula below, this is a generic
equation can be used in most non-soil substrate with an accuracy better than 5%. For higher
accuracy, perform a media specific calibration should improve the accuracy better than 2%. The
calibration for several potting soils, perlite, peat moss, rockwool and cocopeat is shown:

VWC = 6. 771 % 107" % RAW® — 5. 105 * 107° * RAW* + 1. 302 * 107 * RAW - 10. 848
VWC:Volumetric Water Content 0-100%, RAW:Calibrated ADC for volumetric water content.

6.1.3 Epsilon Calculation

Dielectric permittivity (£, ) can be used to determine VWC using equations such as the Topp

equation.

£ =(2.887*10" *RAW’ -2.080*10° *RAW? +5.276 %10 *RAW -43.39)*, Where:

&, :Epsilon, RAW:Calibrated ADC for volumetric water content.

6.2 SDI-12 Interface and Protocol

6.2.1 SDI-12 Interface

Please refer to SDI-12 standard user manual V1.3.

6.2.2 Protocol
Request Response Comment
al a<CR><LF> Example:
Acknowledge Active Request: 0!
a: Sensor address Response: 0<CR><LF>
al! allcccccceccemmmmmmyyvvxxxxxxxxx | Example (MEC10-E):
xxxx<CR><LF> Request: OI!
Send Identification Response: 013INFWIN MECI10ES.1MEC10-E-4400
a: Sensor address 0

11:SDI-12 Version Number
cceececee: 8 characters vendor identi | Example (MEC10-F):
fication Request: OI!

mmmmmm: 6 characters specifying | Response: 013INFWIN MECI10F8.1MEC10-F-4400

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website: http://www.infwin.com
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2

aAb!

aM!, aMC!
aM1!, aMCl1!
aM6!, aMC6!
aM9!, aMC9!

the sensor model number

vvv: 3 characters specifying the sen
sor version

XXXXXXXXXXXXX: 13 characters serial
number

<CR><LF>: terminates the response
a<CR><LF>

Sensor Address Query

a:Sensor address

b<CR><LF>

Change Sensor address

a:Current Sensor address

b:New Sensor address

MEC10-E:

a0013<CR><LF>

a:Sensor address

001: Measurement data will be rea
dy in 001 seconds

3: Number of measurement data ret
urned by aDO0!
<CR><LF>:terminates the response

aD0! Response data format:
a<t+SubstrateCalibratedRawCounts><
+Substrate Temp><+SubstrateECBul
k>[<CRC>]<CR><LF>

MEC10-F:

a0012<CR><LF>

a:Sensor address

001: Measurement data will be rea
dy in 001 seconds

2: Number of measurement data ret
urned by aDO0!
<CR><LF>:terminates the response

aD0! Response data format:
a<t+SubstrateCalibratedRawCounts><
+SubstrateTemp>[<CRC>]<CR><L
>

a0016<CR><LF>

a:Sensor address

001: Measurement data will be rea
dy in 001 seconds

6: Number of measurement data ret

Example:

Request: ?!

Response: 0<CR><LF>
Example:

Request: 0A1!
Response: 1<CR><LF>

Example (MEC10-E):

Request: OM!

Response: 00013<CR><LF>

Response: 0<CR><LF>

Request: 0DO!

Response: 0+2888.55+24.1+1620<CR><LF>

Example (MEC10-F):

Request: OM!

Response: 00012<CR><LF>
Response: 0<CR><LF>

Request: 0DO!

Response: 0+2888.55+24.1<CR><LF>

Example (MEC10-E):
Request: OM1!

Response: 00016<CR><LF>
Response: 0<CR><LF>
Request: 0DO!

Endeavour Technology Co.,Ltd. Dalian, CHINA. Website:
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aC!, aCC!

aCl1!, aCCl! a

Ce!, aCCo!

urned by aDO0!, aD1!
<CR><LF>:terminates the response

aD0! Response data format:
a<tSubstrateTemp><+SubstrateVW
C><+SubstrateECBulk>[<CRC>]<C
R><LF>

aD1! Response data format:
a<t+SubstrateCalibratedRawCounts><
+SubstrateVWCEpsilon><+ Substrate
ECPore>[<CRC>]<CR><LF>

Note: For MECI10-F, <+SubstrateEC
Bulk> and <+ SubstrateECPore> wi
1l always be 0.

MEC10-E:

a00103<CR><LF>

a:Sensor address

001: Measurement data will be rea
dy in 001 seconds

03: Number of measurement data r
eturned by aDO0!
<CR><LF>:terminates the response

aD0! Response data format:
a<+SubstrateCalibratedRawCounts><
+Substrate Temp><+SubstrateECBul
k>[<CRC>]<CR><LF>

MEC10-F:

a00102<CR><LF>

a:Sensor address

001: Measurement data will be rea
dy in 001 seconds

02: Number of measurement data r
eturned by aDO0!
<CR><LF>:terminates the response

aD0! Response data format:
a<+SubstrateCalibratedRawCounts><
+SubstrateTemp> [<CRC>]<CR><L
F>

a00106<CR><LF>

a: Sensor address

Response: 0+24.1+40.50+1620<CR><LF>
Request: 0D1!

Response: 0+2888.77+25.47+5972<CR><LF>

Example (MEC10-F):

Request: OM1!

Response: 00016<CR><LF>

Response: 0<CR><LF>

Request: 0DO!

Response: 0+24.1+40.50+0<CR><LF>
Request: 0D1!

Response: 0+2888.77+25.47+0<CR><LF>

Example (MEC10-E):
Request: 0C!

Response: 000103<CR><LF>
Request: 0DO!

Response: 0+2888.55+24.1+1620<CR><LF>

Example (MEC10-F):

Request: 0C!

Response: 000102<CR><LF>
Request: 0DO!

Response: 0+2888.55+24.1<CR><LF>

Example (MEC10-E):
Request: 0C1!
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aC9!, aCCo9!

aDO0!

aR0!, aRCO0!

aR1!, aRC1!
aR6!, aRC6!
aR9!, aRC9!

001: Measurement data will be rea
dy in 001 seconds

06: Number of measurement data r
eturned by aDO0!, aD1!
<CR><LF>:terminates the response

aD0! Response data format:
a<tSubstrateTemp><+SubstrateVW
C><+SubstrateECBulk>[<CRC>]<C
R><LF>

aD1! Response data format:
a<t+SubstrateCalibratedRawCounts><
+SubstrateVWCEpsilon><+ Substrate
ECPore>[<CRC>]<CR><LF>

Note: For MEC10-F, <t+SubstrateEC
Bulk> and <+ SubstrateECPore> wi
1l always be 0.
a[<saaaa>][<sbbbb>][<scccc>][<CR
C>]<CR><LF>

MEC10-E:

Response data format:
a<t+SubstrateCalibratedRawCounts><
+Substrate Temp><+SubstrateECBul
k>[<CRC>]<CR><LF>

MEC10-F:

Response data format:
a<t+SubstrateCalibratedRawCounts><
+SubstrateTemp> [<CRC>]<CR><L
>

Response data format:
a<£SubstrateTemp><+SubstrateVW
C><+SubstrateECBulk><+SubstrateC
alibratedRawCounts><+SubstrateVW
CEpsilon><+ SubstrateECPore>[<CR
C>]<CR><LF>

Response: 000106<CR><LF>

Request: 0DO!

Response: 0+24.1+40.50+1620<CR><LF>
Request: 0D1!

Response: 0+2888.77+25.47+5972<CR><LF>

Example (MEC10-F):

Request: 0C1!

Response: 000106<CR><LF>

Request: 0DO!

Response: 0+24.1+40.50+0<CR><LF>
Request: 0D1!

Response: 0+2888.77+25.47+0<CR><LF>

Send Data Command, The sensor responds by send
ing the data

The data returned depends on the command you se
nd most recently.

[<saaaa>]: data 1

[<sbbbb>]: data 2

[<sccce>]: data 3

[<CRC>]: Optional 3 characters CRC checksum,
<CR><LF>:terminates the response

Example (MEC10-E):

Request: ORO!

Response: 0+2888.55+24.1+1620<CR><LF>

Example (MEC10-F):
Request: ORO!
Response: 0+2888.55+24.1<CR><LF>

Example (MEC10-E):

Request: ORI!

Response: 0+24.1+40.50+1620+2888.77+25.47+5972
<CR><LF>

Example (MEC10-F):
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aR3!, aRC3!
aR4!, aRC4!

aXR TUNIT!

aXW_TUNIT
<X>!

aXR_SUBSTR
ATETYPE!

aXW_SUBSTR
ATETYPE <
X>!

aXR_ADIEN!

Note: For MEC10-F, <t+SubstrateEC
Bulk> and <+ SubstrateECPore> wi
1l always be 0.

MEC10-E:

Response data format:
a<TAB><SubstrateCalibratedRawCou
nts><SPACE><+Substrate Temp><SP
ACE><SubstrateECBulk><CR><sens
orType><Checksum><CRC_ADI><C
R><LF>

MEC10-F:

Response data format:
a<TAB><SubstrateCalibratedRawCou
nts><SPACE><+Substrate Temp><C
R><sensorType><Checksum><CRC _
ADI><CR><LF>

aTUNIT=<X><CR><LF>
<X> is temperature unit:
C: Degrees Centigrade
F: Degrees Fahrenheit
aTUNIT=<X><CR><LF>

aSUBSTRATETYPE=<X><CR><L
F>

<X> is substrate type:

0: Soil

1: Soilless

2: UDF(User Defined Curve)

The substrate type is only used for
<SubstrateVWC> calculation based
on different formula.

aSUBSTRATETYPE=<X><CR><L

F>

aADIEN=<v><CR><LF>

Request: OR1!
Response: 0+24.1+40.50+0+2888.77+25.47+0<CR><
LF>

Example (MEC10-E):

Request: OR3!

Response: 0<TAB>2749.0<SPACE>23.8<SPACE>66
0<CR>g80<CR><LF>

Request: OR4!
Response: 0<TAB>2749.0<SPACE>23.8<SPACE>66
0<CR>g80<CR><LF>

Example (MEC10-F):

Request: OR3!

Response: 0<TAB>3193.8<SPACE>19.4<CR>h@k<
CR><LF>

Request: OR4!

Response: 0<TAB>3193.8<SPACE>19.4<CR>h@k<
CR><LF>

Query temperature unit

Example:

Request: 0XR TUNIT!

Response: OTUNIT=C<CR><LF>

Configure temperature unit

Example:

Request: 0XW_TUNIT C!

Response: OTUNIT=C<CR><LF>

Query substrate type

Example:

Request: 0XR SUBSTRATETYPE!
Response: 0SUBSTRATETYPE=0<CR><LF>

Configure substrate type

Example:

Request: 0XW_SUBSTRATETYPE 0!
Response: 0SUBSTRATETYPE=0<CR><LF>

Query ADI output enable
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<v>: ADI output enable on sensor | Example:
start up, when SDI12 is 0 on sens | Request: 0XR ADIEN!
or start up: Response: 0ADIEN=1<CR><LF>
<v>=0 the sensor will output data i
n ADI format.
<v>=0 the sensor will not output d
ata in ADI format.
aXW_ADIEN | aADIEN=<v><CR><LF> Set ADI output enable
<v>! Example:
Request: 0XW_ADIEN 0!
Response: 0ADIEN=0<CR><LF>
aXR SN! aSN=<ssssssss><CR><LF> Query serial number
<ssssssss> is 8-digits serial number | Example:
Request: 0XR SN!
Response: 0SN=12345678<CR><LF>
aXW SN <sss | aSN=<ssssssss><CR><LF> Configure serial number
sssss>! Example:
Request: 0XW_SN ABCDEFGH!
Response: 0SN=ABCDEFGH<CR><LF>

6.3 ADI Interface and Protocol

6.3.1 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
+—> « > >
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
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interface transmission bit diagram is as following.

START| DO

D1 D2 D3 D4 D3 D6 D7 |STOP

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

6.3.2 Protocol

ADI protocol format:

<TAB><calibratedCountsVWC><SPACE><temperature><SPACE><electrical Conductivity
><CR><sensorType><Checksum><CRC_ADI>

Parameters
<TAB>
<calibratedCountsVWC>
<SPACE>
<temperature>
<SPACE>

<electricalConductivity>
<CR>

<sensorType>

<Checksum>
<CRC_ADI>

Description
Tab Character
Calibrated ADC for volumetric water content
Space Character
Temperature
Space Character
Bulk electrical conductivity normalized to 25 °C
Note: This output is only available on MEC10-E
Carriage return character
ASCII character denoting the sensor type
For MEC10-E, the character is ‘g’
For MECI10-F, the character is ‘h’
SUM Check from <TAB> to <sensorType>
ADI protocol CRC Check from <TAB>to < Checksum>

Example: “<TAB>2749.0<SPACE>23.8<SPACE>660<CR>g80”

Parameters
<TAB>
2749.0
<SPACE>
23.8
<SPACE>
660
<CR>

g
8

Description
Tab Character
Calibrated ADC for volumetric water content 2749.0
Space Character
Temperature 23.8°C
Space Character
conductivity 660us/cm
Carriage return character
sensor type
SUM Check
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0 ADI protocol CRC Check

ADI Interface <Checksum> calculation:
Using “<TAB>2749.0<SPACE>23.8<SPACE>660<CR>g” as function parameters “char *
response” and you will get the <Checksum> ‘8’

uint8_t CalcADIChecksum(const char * response)
{
uint16_t length;
uintl6 ti;
uint16_t sum = 0;
// 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;

H

// 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>2749.0<SPACE>23.8<SPACE>660<CR>g8” as function parameters “char *
response” and you will get the <CRC ADI> ‘o’

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 bits to 1°s
// 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++)
{
/I Get the next byte in the buffer and XOR it with the crc
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crc = buffer[byte];
/I Loop through all the bits in the current byte
for(bit = 8; bit > 0; bit--)
{
// If the uppermost bitisa 1...
if(crc & 0x80)
{
// Shift to the next bit and XOR it with a polynomial
cre = (cre << 1) ”* 0x9c;
}
else
{
// Shift to the next bit
crc =crc << 1;
}
}
if(buffer[byte] == "\r')
{
// Found the beginning of the metadata section of the response
// both sensor type and legacy checksum are part of the crc6
// this requires only two more iterations of the loop so reset
// "bytes"
// bytes is incremented at the beginning of the loop, so 3 is added
bytes = byte + 3;
}
}
// Shift upper 6 bits down for crc
cre = (crc >> 2);
// Add 48 to shift crc to printable character avoiding \r \n and !
return (crc + 48);
}
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7. Substrate Volumetric Water Content User

Calibration

The sensor support user calibration for volumetric water content, you can perform a calibration to
achieve best accuracy for specific substrate. Please refer to application note “substrate volumetric
water content user calibration procedure”.
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Appendix A SDI-12 Sensor Testing and Settings

The user can test the communication or set the parameters with the SDI-12 sensors in the
following method.
Use any kind of master device that supports the SDI-12 interface (such as data acquisition
device, data logger, etc.) to communicate with the sensor or set the parameters.
Use a computer to communicate with the sensor through the SDI-12 converter (such as the
SDI12ELF20 converter) and to set the parameters.
This chapter mainly introduces the communication or parameter setting on a computer for

sensor through the SDI-12 converter (SDI12ELF20).

A.1 Testing SDI-12 Sensors with SDI12ELF20 Converter

SDI12ELF20 is a communication converter between USB master device and SDI-12 sensor. It
supports bidirectional transparent transmission of SDI-12 communication data and is used to
control or test SDI-12 compatible sensors or devices. The USB master device can be a computer,
Raspberry PI and other hosts that support USB interface.

SDI12ELF20 Converter User Manual

https://www.infwin.com/sdil2elf20-sdi-12-to-usb-converter/

In this example, a computer is used as a USB host to connect the sensor through the

SDI12ELF20 converter for SDI-12 communication test.

USB /SDI-12
Convertor

d Hyper terminal % |
or customized |
PC application

Installation steps:

Install USB Virtual COM port driver on PC, laptop or other USB master device. The converter
uses the CH340C as the USB bridge chip. Download and install the CH340C driver and install it.
After the converter is connected to the PC, a COM port is added to the system port. Use this port

number in the debugging software to debug the communication with the converter.

Driver Download

https://www.infwin.com/resource-usb-to-serial-port-driver-ch340-series

Connect the converter to a PC, laptop or other USB master device through USB port
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Connect the sensor of the SDI-12 port to the converter

The sensor can be powered by the power output that comes with the converter or by an external
power supply which has common POWER GROUND with the converter power supply

Users can use any serial communication software for SDI-12 communication, such as Terminal,
The default communication parameters of SDI12ELF20 is 9600bps, none parity, 8 data bits, 1 stop

bit. Please use ASCII mode to send and receive data.

Testing Software Download

Terminal (universal serial port https://www.infwin.com/resource-serial-port-com-development-tool/

debugging tool)
SensorOneSetSDI12 (SDI-12 https://www.infwin.com/resource-sensoronesetsdil2-configuration-utility-
sensor configuration utility) for-sdi-12-sensors/

A.2 Testing Example

In this example, we use the SDI12ELF20 converter to communicate between a computer and
the rugged temperature sensor DigiTEMP, The power supply of DigiTEMP is also provided by
SDI12ELF20.

DigiTEMP Rugged Temperature Sensor User Manual

https://www.infwin.com/digitemp-rugeed-digital-temperature-sensor-sdi12-rs485-modbus/

Connections

USB ¢-> SDI12 GONVERTOR
SDI12ELF20

8 '
£
i

g g
i

Testing with serial port utility “Terminal”

Take “Terminal” as an example, when debugging, please select the corresponding serial port
number, baudrate is set to 9600bps, none parity, 8 data bits, 1 stop bit (the default communication
Settings of SDI12ELF20), open the serial port and input the SDI-12 command and send. Please note

that the ASCII format should be used for data communication.
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¥ Terminal v1.

e COM Part Baud rate D ata bitz| ~Parity Stop bits| —~Handshaking
oma (" 600 ¢ 14400 ( 57600 Ll @ none || g q * none
Hel :IY " 1200 ¢ 19200 ¢ 115200 o ™ odd " RTS/CTS
AEBD T (" 2400 (" 28800 (" 128000 | . .  even || 15 || WON/XOFF
Sbout.. 8 | " 4800 " 38400 " 256000 ™ mark " RTS/CTS+<0M =0FF
Quit (v 9600 " 56000 ( custom || ©* B ¢ space| | O 2 C RTSon T [ invert
Settings
T I~ AutoDis.n’Eon.nect v Time [ Sheamlog customn BR Ry CIeAar ASCH table|  Scripting [E=IcTs E=3CD
[ AutoStart Script [ CR=LF [T Stayon Top 9E00 R Graph Remate [E=DskR 3R
Receive
~ ~ HEX [ LogDateStamp [~ Dec [~ Bin
CLEAR WV AutaScroll ResetCrt | (13 5| Cnt= 5 & ascll StartLog | Feg/Resp | [ Hex
11:41:56.399: 013INFwWIN DGTERPT.02302250007000
11:42:02 637> 00011
11:42:02637: 0
11:42:09. 768> 0+2012
11:42:14 5663 0+20.17
Tranzmit
CLEAR | SerdFile | [0 =] [~ CR=CR+LF BREAK EI0TR EIRTS
Macros
Set Macros | rt | e | ez | e | oms | ome | owr | me | ms | mo | | ne |
piz | v | oms | oms | e | nme | e | e | me | mze | mes | maes |
aRo [~ +CR
0Tt ~
oMl
apo|
ORO! y
Connected Rx: 63 Tw 14 Rx 0K

Testing with SDI-12 sensor configuration utility “SensorOneSetSDI12”

Start up the application, select the corresponding product page DigiTEMP, click "start

communication" and choose the proper serial port number, 9600bps, none parity, 8 data bits, 1 stop

bit (SDI12ELF20 default communication Settings) and start communication.

ne!

p g Cxit onﬂbmut

=Y Search Device Language(iES)

Version Lo

Tenp. Offszet et

WILOA WTLOE  MT204 MIZ0E  MTZZA  WIZZE  MIZ2LA  SlabSense DigiTEME DiniTHF LWS10  ALSZ0  FYR20  DigiGas—LD DigiGas(X
DigiTEMP-SDI12-Rugged Temperature Sensor
BC Serial Fort |nm‘cg Address 0 Prorocol ‘SIT1Z COMi4, 9600bps, 8 |
Start Stop Eefre
Carrent Status |2024/3/1 11:45:06: Read Data Success ||- Comm | Comm sh
Tlevize Tnfa Measurenent
T ‘DGTEMZP*‘{I.D (5DI12-¥13) SN:2302280I| Tenper ature +20.3% o
User SH | [LIHFAIN | [Eet
Favamsters
Zemser ID  LSINFWIN DGTENFD. 0Z30Z230001000
Temp. Unit

[ Save Log |g] Clear Log |43 Disable Scroll | [43] Reset Count Comm Count:23 Fail Count:0

2024/3/1 11:45:05 Request: OR0!
2024/3/1 11:45:05 Respons: 0420037
2024/3/1 11:45:06 Request: ORD!
2024/3/1 11:46:06 Respons: (0+20.3§
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Copyright and Trademark

This document is copyrighted, 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.

Version Control

Date Version Comment Updated by
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