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1. Introduction 
The ICT SDI-12 Logger (SDI1) is designed specifically for collecting data from up to 30 SDI-12 sensors, 

for a total of 250 parameters. Collected data is stored on a removable MicroSD card in CSV format.  

A repository of common environmental sensors is pre-installed on the SDI-12 logger for ease of 

setup. 

The SDI1 system is comprised of: 

1. The SDI1 Data Logger 

2. Breakout Box for sensor connection 

1.1 Logger Specifications 

Data Storage and Transfer: • CSV files, FAT32 MicroSD/SDHC cards up to 32GB. 
• USB 2.0 Full Speed (12Mbps) 

SDI-12 Communication 

Protocol 

• Connect with up to 30 devices. 

• Compatible with SDI-12 Specification 1.3 

Concurrently handles 

Sensors with: 

• Result Output (aR!) 

• Measurement Command (aM!) 

• Concurrent Measurement Command (aC!) 

Logging Rate: 

From once per second to once per day using: 

• Sub minute measurement intervals (1s – 60s) 

• Standard measurement intervals (1m – 60m) 

• Custom measurement intervals (up to 24 custom 

measurement times) 

Channels: 

Up to 250 channels, including: 

• Direct sensor readings 

• Converted sensor readings 

• Virtual channels 

Bus Power Management: 

Bus Power Modes: 

• Power down after measurement 

• Always on Bus monitoring:  

o Bus current monitoring and logging 

o Bus voltage monitoring and logging 

• Maximum Power Output (SDI-12): 12V at 1 Amp (not 

continuous). 

Power Supply: 

• Internal Lithium Polymer (LiPo) battery 

• Rechargeable via:  

o 22W Solar Panel charge rate automatically adjusts 

depending on available sunlight 

o ICT International CH24 24 Volt Power Supply 

Enclosure 

• Extruded hard anodised aluminium body 

• UV, moisture, and impact resistant endcaps 

• 316 stainless steel external fasteners 

• Sealed service hatch provides access to power switch, USB 

connection and MicroSD card 

 



Enabling better global research outcomes in soil, plant and environmental monitoring                  5 

2.  System Requirements 

2.1 Hardware 
The ICT Combined Instrument Software (CIS) does not require a powerful computer. 

Recommended Minimum System Specifications: 

Intel Atom 1.66GHz and 1GB RAM or higher. 

2.1 Software 
CIS is compatible with the following Operating Systems: 

a. Windows 7 

b. Windows 8 & 8.1 

c. Windows 10 

d. Mac OS X 

ICT SDI-12 Logger configuration, download and data export is performed using ICT Combined 

Instrument Software. CIS is provided on a USB drive with the SDI-12 Logger. It can also be download 

from the ICT International website at the link below: 

http://ictinternational.com/support/software/ 

2.1.1 Instrument Firmware 
ICT Device Firmware Updater (DFU) and SDI-12 Logger Firmware are available for download from the 

ICT International Website (link above). 

ICT SDI-12 Logger firmware is updated using DFU. 

  

http://ictinternational.com/support/software/
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3. Logger Power Requirements 
The SDI-12 Logger is a self-contained instrument that incorporates a lithium polymer battery. This 

battery should be charged before using the instrument. An outline of the range of charging options 

is available in section 3.1. 

The internal battery can supply power for several hours to days depending on sensor configuration 

and logging interval. An external solar panel can be connected directly to the instrument to supply 

power. 

3.1 Turning the Instrument On/Off 
The SDI-12 logger will turn on automatically when an external power supply is connected, or it can 

be turned on manually using the Power Switch in the USB Port Cap. 

 

The SDI-12 logger should be powered down when not being used. Failure to power down the logger 

in the absence of an external power supply will eventually deplete the internal battery. 

To power down manually, hold the On/Off switch for 1-2 seconds. The LED will flash red then 

concurrently red and green, gradually fading out as the logger powers down. 

To power down the logger while connected to CIS, select the Power Down button in the top right 

corner of the CIS screen. Confirm by selecting OK. You will be given a message stating that the device 

cannot be powered down completely while it is connected to external power. Select OK and remove 

the USB cable or external supply from the SDI-12 logger to complete power down.  
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3.2 Connecting a Power Supply to the Instrument 
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3.2.1 Connecting Power via USB Cable to a Laptop/PC 

 

3.2.2 Connecting a Solar Panel 
Note: The SDI1 is non-polarised. 
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3.2.3 Connecting a 24V Power Supply 
Note: The SDI1 is non-polarised. 

Note: Continuous use of an external battery or constant power supply (for days at a time) is not 

recommended as this can damage the SDI1 battery. ICT International recommend using a solar 

panel wherever possible; or a timer switch to turn off external power for 8-12 hours a day. 

 

3.2.4 Connecting an External 12V Battery 
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4. Install CIS and ICT USB Driver 
Insert the supplied USB stick into the computer. Run CIS.exe, choose software (1) then choose ICT 

Combined Instrument Software (2).  

The software installation will begin. Follow the on-screen prompts until the finished installation 

screen appears. To install the USB driver, choose USB Driver (3) and wait for the installation to 

complete. 

 (1)            (2)      (3) 

 

Alternately, ICT CIS and USB drivers can be installed directly from the Instrument Software folder on 

the USB stick. 

  



Enabling better global research outcomes in soil, plant and environmental monitoring                  11 

5.  Connect to the Instrument 

5.1 Connect via USB 
Connect the USB cable to the instrument. The SDI-12 Logger will automatically be detected by the 

computer as with any USB device. Open the ICT Combined Instrument Software (ICT Instrument). 

Click Search for Devices to search for the instrument, double click the instrument to connect, or 

select it and click the Connect button. 

 
 

5.2 Connect via MCC Mini 
Connect the MCC Mini to your computer. Open ICT CIS, check the Auto RF Discover tick box and then 

Search for Devices. 

The MCC Mini will appear in the list, followed by all ICT Instruments located within range. 
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6. Connecting SDI-12 Sensors 

6.1 SDI-12 Interface 
The electrical interface for the SDI-12 protocol requires 3 lines: a serial data line, a 12-volt supply 

line, and a ground line. The ICT SDI-12 logger works on a dual SDI-12 bus system and contains two 

serial data lines. Up to 15 SDI-12 sensors can be connected to each data bus using standard breakout 

boxes. The wiring configuration for the SDI-12 logger connector is shown below. 

 

The SDI-12 logger is supplied with a Bulgin 400 series Buccaneer plug and 600mm of 6 core cable, of 

which 4 cores are used. 

 

  



Enabling better global research outcomes in soil, plant and environmental monitoring                  13 

6.2 IB8 and IB16 SDI-12 Sensor Hubs 
IB8 and IB16 breakout boxes provide a means to conveniently interface multiple SDI-12 sensors with 

the SDI-12 logger. 
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7. Configuring the SDI-12 Logger 
SDI-12 communication takes place on the bidirectional serial data line between SDI-12 instruments 

(sensors) and a data recorder. The instruments and recorder exchange ASCII characters on the data 

line, using commands defined by the SDI-12 protocol. Commands are specific to each instrument on 

the bus, and other instruments cannot use the bus until communication is complete between the 

recorder and the instrument being queried (during a concurrent measurement command, however, 

a data recorder can communicate with other sensors while one or more sensors are taking 

measurements). 

7.1 SDI-12 Sensor Address Configuration 

7.1.1 SDI-12 Addresses 
All sensors are initially set to address 0 (zero) by the manufacturer for use in single sensor systems. 

Addresses 0 through 9 are the standard addresses for use when connecting up to 10 sensors. Should 

there be a need for more than 10 sensors, use an address in the range ‘A’ through ‘Z’ and ‘a’ through 

to ‘z’. 

7.1.2 Setting an SDI-12 Address 
When performing a device query, including SDI-12 address configuration, ensure that only a single 

sensor is connected to the logger. If there is more than one sensor connected the device query may 

fail or return incorrect information. 

1. In CIS, open the Configuration tab. 

2. Select the SDI-12 Device Configuration tab. 

3. Click SDI-12 Configuration Mode: Enable to turn on SDI-12 Configuration 

 

4. In the Device Query tab, select Query. Sensor information, including the device address, will 

populate the query menu. 
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5. To change device SDI-12 address, select ‘change address’. Enter the new SDI-12 address and 

select Change to update. 
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6. When a device address is known it can be changed in the Device Address Change tab. Enter 

the current device address and the new address and select the address change button. 

 

If multiple devices are being logged by the SDI-12 logger, they must each be given a unique 

SDI-12 address. These must be set individually, before connecting as a group to the bus. 
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7.2 Setting the Measurement Parameters 

7.2.1 Channel Configuration: CIS Repository Sensors 
CIS holds a repository of SDI-12 sensors. For sensors contained within this registry, CIS will 

automatically configure available channels. The SDI-12 repository contents are available on the ICT 

website. 

http://ictinternational.com/support/ 

To configure a device available in the SDI-12 repository: 

1. Perform a Device Query (refer to Section 7.1.2). 

2. Select ‘view available channels’ to list all parameters output by the device. 

 

3. Highlight the parameters to be added to the configured channel list and select Add Selected 

Channels. Channels already highlighted currently exist in the configured channel list. 

 

http://ictinternational.com/support/
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4. Open the Channel Setup tab. 

 

5. Channels added in the Device Channel Selector should be listed within the configured 

channels. A prompt notifying of a channel modification will appear across the top of the 

screen. Select Save Channel Configuration to save updates or Cancel to undo. 

6. Check the Channels tab to ensure channels have successfully updated. 

7. Channels added in the Device Channel Selector should be listed within the configured 

channels. A prompt notifying of a channel modification will appear across the top of the 

screen. Select Save Channel Configuration to save updates or Cancel to undo. 

8. To verify updates, open the main Channels screen (step 6). The updated channel 

configuration should be displayed. 
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7.2.2 Virtual Channel Configuration 
Virtual channels allow for real time transformation of measured parameters based on user scripting. 

Sensors laid out on the main CIS screen correspond to the ‘Chan’ that is referenced in the virtual 

channel script. For example, the SDI-12 logger below has a VP4 connected that occupies the first 4 

channels, then the GS3 sensor on SDI-12 address 1. This address is not used in virtual channels. In 

this example we want to convert Dielectric from this sensor into Mineral Soil VWC%, the dielectric is 

the 5th Chan (channel numbering is from left top to bottom right). 

 

To add a virtual channel: 

1. In the Channel Setup tab select Add Virtual. 

2. Highlight the added virtual channel in the list of configured channels and select Edit Virtual 

Channel. 
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3. In the Edit window, update the virtual channel name and units, then enter the user script 

starting at line 1. For scripting convention, refer to Appendix Ch. 12.1. 

4. When complete, select Check / Compile Script to verify valid scripting. 

5. Select OK when editing is complete. 

6. A prompt notifying of a channel modification will appear across the top of the screen. Select 

Save Channel Configuration to save updates or cancel to undo. 

7. To verify updates, open the Channels tab. Virtual channels are displayed in orange. 
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7.3 Logging Interval 
The logging interval defines the frequency that configured channels are issued measurement 

commands. 

7.3.1 Logging Interval 0 – 60 Seconds 
To start logging at 0 – 60 second intervals: 

1. Open the Configuration screen and select the SDI-12 Logger Options tab. 

 

2. In the measurement interval drop-down menu, select Sub 1 Minute. 

3. In the next drop-down menu, select the desired logging interval. 

4. Select Update Logger Options to commence data collection at the chosen logging interval. 

7.3.2 Logging Interval 1-60 Minutes (Standard) 
1. In the measurement interval drop-down menu select Normal. 

2. In the next drop-down menu, select the desired logging interval. 

3. Select Update Logger Options to commence data collection at the chosen logging interval. 
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7.3.3 Custom Logging Interval 
1. In the measurement interval drop-down menu select Custom. 

2. Open View / Edit Custom Schedule 

 

3. To add individual times, select the Add Individual Times tab. Using the time bar, select and 

Add up to 48 individual times in a 24-hour period. Select OK and then Update Logger Options 

to commence data collection at the chosen logging interval. 

4. To add custom logging intervals, select the Add Intervals tab. Using the Start and Finish time 

bars to set the logging period. In the Interval time bar, set the logging interval to be applied 

within the logging period. Select Populate to add up to 48 individual times over the logging 

period. 

5. Select OK and then Update Logger Options to commence data collection at the chosen 

logging interval. 

7.3.4 Disable Logging Interval 
Select Disable and then Update Logger Options to cease data collection. 

7.4 Logging Mode 

7.4.1 CRC Mode 
CRC (Cyclic Redundancy Checking) can be enabled to prevent any errors during transmission of data 

from measurements. 

CRC is only compatible with SDI-12 v1.4+ sensors. This option should be disabled for SDI-12 v1.3 and 

older. 

7.4.2 Always-On Mode 
Always-On mode continuously powers sensors connected to the SDI-12 logger. 

Always-On mode must only be used when external power is connected to the logger. 

NB: Please contact ICT International before using Always-On mode. 
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8. Downloading Data 

8.1 Data Storage Format 
Data is stored on the MicroSD card in CSV format. 

8.2 MicroSD Card Download 
Data can be copied directly from the MicroSD card to a computer. (Refer to Chapter 3 for MicroSD 

card location) 

8.3 Download to Dataview Repository 
Data can be downloaded to the Dataview Repository File for viewing the data or downloading to 

CSV. 

1. Open the Data tab. 

2. Select Download. The data file will be downloaded to the Dataview repository. The default 

windows location for the repository is: 

%localappdata%\ICT\Data Files 

Existing datafiles from the instrument will automatically be appended. 

 

Data files downloaded to the Dataview Repository can be viewed in Dataview on the local 

instruments menu. 
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8.4 Download to User Defined Folder 
To download data files to a location on your computer: 

1. Open the Data tab and select Manage SD 

2. Select the data file to be downloaded and click Download File. 

 

3. Choose the location you wish to save the file to and click Save. 

4. If the file already exists in the selected location, you will be provided the option to replace or 

append the file. To append select Resume Download; to replace select Replace File. 

All data will be stored in a single CSV file on the MicroSD card with the serial number of the 

instrument. If you would like to append data to the file in future, save the file with the same file 

name. 

8.5 SD Card Management 

8.5.1 Deleting a Datafile 
To delete the selected file from the MicroSD card, click Delete File. Note that once deleted, the file 

cannot be retrieved. This option is only recommended at the end of your experiment or monitoring 

period when all data has been backed up and is no longer needed on the instrument.  

8.5.2 Renaming a Datafile 
Rename File will change the name of the selected file. The renamed file will remain on the MicroSD 

card for later use. All new data will be recorded to a new CSV file with the default name 

corresponding to the serial number of the instrument. 

8.5.3 Cancel SD Card Management 
Select Back to Data View to return to the download screen. 
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9. Logger Name and Comment 
The name and comment of the logger can be changed. This is beneficial when numerous devices are 

in use. 

To change the logger name, select Edit Name and Comment and enter the new details (eg: site 

location/identifier). Select Update to save changes. 
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10. Logger Date and Time 
The logger time is shown on the information menu at the bottom of CIS. This time is used by the 

logging schedule to initiate measurement commands. Ensure that the time and date are current. To 

update the date/time: 

1. Click the date and time on the information bar.  

2. To apply current computer date and time, select Computer date and time. 

3. To apply a user defined date and time, select User defined date and time. This is useful when 

the instrument is being installed in a different time zone. 

4. Select Update to save changes. 
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11. Logger Firmware 
Information on SDI-12 Logger serial number and firmware versions is available on the Information 

tab.  

Firmware updates are released periodically to improve logger performance and add features. The 

current version of device firmware is available from the ICT International website. 
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12.1 Scripting Convention 
User scripts are limited to 30 lines. Script lines are executed sequentially, and the script should be 

written to use as few lines as possible. This will result in faster script execution, as well as the ability 

to enter complex formulas. 

Each line of the script allows for one operation and can involve one or two operands. The result of 

the operation is placed in the destination register. 

Since only one operation is allowed per line, use of brackets is not permitted and will result in script 

error.  

The script will continue to execute until there are no more lines or until the destination is the RES 

(result) register. 

12.2 Destination Registers 
The result of each operation is placed into a destination register. There are three kinds of destination 

registers: 

Register Description 

R1 to R10 Ten general purpose registers (single precision floating point variables, 32 
bit). These values are all initialised to 0 before the script is started. 

G1 to G5 Five global registers (single precision floating point variables, 32 bit). These 
values are not initialised and retain their value between script executions. 

RES Result register. This destination register signifies the result of the script. The 
value of the result register is copied into the converted value register of the 
channel on which the script was executing. Ie: if a script was executed on 
channel 1, the result will be placed into the channel 1 converted value. 

L1 to L3 Jump statement, Line 1 to Line 30. 

 

12.3 Operands 
Operand Description 

CHAN1 to CHAN40 Channel 1 to 40, converted values. 

CHANF1 to CHANF4 Channel factors, 1 to 4. For example, a rain gauge has a ‘bucket size’ factor. 
This is CHANF1. Channel factors apply to the channel which is running the 
script. 
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12.4 Operators 
Operator Description 

= Equals sign, copy operation. 
Example: R1 = ACH1 

+ Addition 
Example: R1 = ACH1 + 5.5 

-  Subtraction 
Example: R1 = ACH1 – 5 

* Multiplication 
Example: R1 = ACH1 * 2 

/  Division 
Example: R1 = R1 / 2 

inv Inverse 
Example: R1 = inv R5 

sqr Square 
Example: R5 = square ACH2 

sqrt Square Root 
Example: R1 = sqrt 2 

log Natural log 
Example: RES = log R5 

log10 Base 10 log 
Example: R1 = log10 R2 

log2 Base 2 log 
Example: R1 = log2 R3 

exp Exponent e^x 
Example: R1 = exp G1 

rnd Rounding (to the nearest integer) 
Example: R1 = rnd R5 
If R5 has a value of 5.2, R1 will contain a value of 5.0 

abs Absolute Value 
Example: R1 = abs R1 

mod Module 
Example: R1 = 2 mod 5 

< Jump if smaller 
Example: L5 = Chan1 < 5.32 
Script will jump to line 5 if Channel 1’s value is less than 5.32 

> Jump if greater 
Example: L5 = Chan1 > 10 
Script will jump to line 5 if Channel 1’s value is greater than 10 

! Jump if not equal 
Example: L10 = Chan5 ! 0 
Script will jump to line 5 if Channel 5’s value is not equal to 0 

jump Jumps to a line in the script 
Example: L10 = jump 
Script will unconditionally jump to line 10 

^ Power operator 
Example: RES = 4 ^ 2 
Result will contain the value 16 
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sin Sine in radians 
Example: R1 = sin Chan10 

cos Cosine in radians 
Example: R1 = cos Chan10 

tan Tangent in radians 
Example: R1 = tan Chan10 

asin Arc sine in radians 
Example: R1 = asin Chan5 

acos Arc cos in radians 
Example: R1 = acos Chan10 

atan Arc tan in radians 
Example: R1 = atan Chan10 

sinh Hyperbolic sine in radians 
Example: R1 = sinh Chan5 

cosh Hyperbolic cos in radians 
Example: r1 = cosh Chan2 

tanh Hyperbolic tan in radians 
Example: RES = tanh Chan12 

 

12.5 Example Scripts 
5TM – Dielectric to Mineral VWC:  

 

VWC = 4.3 * 10−6 εa
3 − 5.5 ∗ 10−4 εa

2 + 2.92 ∗ 10−2 εa − 5.3 ∗ 10−2  
 

<User Script>  
r1 = chan1 ^ 2  
r2 = chan1 ^ 3  
r3 = 4.3e-06 * r2  
r4 = -0.00055 * r1  
r5 = 0.0292 * chan1  
r6 = -0.053 + r5  
r6 = r6 + r4  
r6 = r6 + r3  
res = 100 * r6 
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13. Configuration Export 
The SDI-12 logger configuration can be exported and backed up to a computer. This is useful for 

changing between different sensor configurations. 

Note: This functionality requires ICT Administrator mode. Contact ICT International for more 

information. 

 

1. Select the Administrator tab in Configuration (requires Administrator mode enabled) 

2. Select the Save and Import Configuration tab. 

3. To save a configuration (.cfg file) click Save Current Configuration. You will be prompted to 

choose a location to save the config. 

4. To load a configuration, click Load Configuration from File and select a previously saved .cfg 

file. 
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