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1. Introduction

The STM Soil Tension Meter is a complete system for collecting and storing
data from up to five Pressure Transducers in the field or laboratory. The STM is
equipped with an internal battery which provides power to the Data Logger as
well as the transducer attached to the Infiltrometer. A fully charged battery
should have the capacity to provide several hours of data collection in the field
before recharging is required.

There are three parts to the STM system:

1. The instrument (also known as the data logger).
2. Break-out box for connection between the sensors and the instrument.
3. Sensor

The system is plug-and-play in that it is ready to go from the box. You will need
to plug a sensor into a vacant channel, assign a logging interval, and connect
external power supply to the instrument.

The output from the MP406 or MP306 sensors is either millivolt (mV) or
volumetric water content (% VWC). The mV data are the raw data from the
sensors. The % VWC data are derived from a calibration curve performed by
scientists at ICT International.

The STM can be programmed to accept your own calibrated data. It can also
be programmed so that your MP406 or MP306 sensor can measure soil water
potential.

This manual outlines how to start your STM and connect power supply. It also
shows how to download data and configure your instrument. Calibration
techniques, and how to program your STM so sensors can measure soil water
potential, are outlined.

|
% ICT International
o SOlUtions for soil, plant & environmental monitoring



2. System Requirements

2.1 CPU Processor

The ICT Instrument software does not require large processing power.

For example it is compatible with NetBooks.

Minimum Recommended Processor Capacity:

Intel Atom Processors with a CPU N270 @ 1.66 GHz and 1GB RAM or higher.

2.2 Software

The ICT Instrument software is compatible with the following Windows
Operating Systems:

a. Windows XP

b. Windows Vista

c. Windows7

d. Windows Virtual OS run from a Mac computer

2.3 Screen Resolution

The ICT Instrument software is written to a fixed screen resolution of 857 x 660
dpi (it does not Auto Resize) and works best on current model laptops that have

a screen size of 11.6” or larger and a default screen resolution of 1366 x 768 (the
vertical height of 768 being most important otherwise you can't see the bottom of
the software).

INTERNATIONAL
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3. Charging the STM Internal Battery

The STM is a self contained instrument that incorporates a lithium polymer
battery. Before using the instrument, this battery MUST be charged.
To choose from a range of charging options see

Connecting a Power Supply to the Instrument (pages 6 to 11).

The STM has an internal battery which can supply up to 6 hours of
continuous use. The STM can be used in the field without an external power
supply for at least 6 hours. It is recommended to charge the battery overnight
with the CH7 power supply for use in the field the next day.

An external power supply can be connected to the STM in the field.

See Connecting a Power Supply to the Instrument (Field Operation)
(pages 10 & 11) for more details.

The unique power-bus plug design was developed by ICT International to
simplify the electrical wiring process. It minimises the need for custom tools in
the field requiring only that the outer cable sheath be stripped back to expose the
copper wire.

As shown in Connecting a Power Supply to the Instrument (page 6) no other
tools are required with all necessary components and fixings fully incorporated

into the instrument design. Retaining straps ensure the power-bus plugs do not
separate from the instrument when removed from the power-bus during wiring
preparation and connection of external power.

INTERNATIONAL
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3.1 Connecting a Power Supply to the Instrument
3.1.1 Individual Power Supply Connections

(Important: Do not connect external power until the final step)

7

Bend the stripped wires back
over the end of the ICT bus plug.

(

Remove both ICT Bus plugs from
either end of the sensor.

Important : Seal the cable against
water ingress by tightening the
end of the plug.

2 9 Repeat for second bus plug

Unscrew the end of the
plug 1 to 2 turns.

Insert the ICT bus plugs into the

endcap of the sensor. The plugs
can be inserted in either polarity

and will click when seated into

4 ) position.

Remove the Bus plug
sealing cap.

Insert either polarity of the
external power source cable.

]

Strip a maximum of 15mm
from the end of the cable.

External power options

. 12V Solar panel only
. 12V Solar panel and battery
. 12V DC power supply

Pull the cable back so only
that the stripped wires protrude Connect the power cable to the
from the ICT bus plug. external power source.

ICT International
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3.1.2 Shared Power Supply for Multiple Instruments

installed to prevent water from entering the device.

,\_,.f

[Unused Bus plugs MUST have the plug sealing cap ]

4

Power can be daisy-chained
from either end of the device to
connect power to other devices.

! Positive cable inserts on
the left.

! Negative cable inserts on
the right.

External power options

COOROOOHOO0)
1. 12V Solar panel only

) e [ o 2. 12V Solar panel and battery
3. 12V DC power supply

External power can be
connected radially from
a central distribution
hub. Alternatively, the
external power can be
connected directly to a
single unit.

External power source must be able
to supply a minimum of 200mA per
device connected to the bus.

ICT International
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3.1.3 Connecting Power via USB cable to a laptop/PC

Note: The STM Soil Tension Meter
is non-polarized

STM

USB Cable

INTERNATIONAL
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3.1.4 Connecting Power Directly via CH7 Power Supply

Note: The STM Soil Tension Meter
is non-polarized

@)

STM

CH7 Power Supply
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3.1.5 Connecting Power Directly via Solar Panel (Field Operation)

Note: The STM Soil Tension Meter
is non-polarized

STM

]

Solar Panel

xxxxxxxxxxxxxx

|
% ICT International
Solutions for soil, plant & environmental monitoring

10



3.1.6 Connecting Power via External 12V Battery (Field Operation)

Note: The STM Soil Tension Meter
is non-polarized

@)

STM

External 12V Battery

ERNATIONAL
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4, Connecting Sensor to the STM

The sensor is connected to the logger by inserting the green connector into the
appropriate channel in the break—out box supplied with the system.

-

INSTRUMENT \
BATTERY

CONNECTION TO INSTRUMENT |
SENSOR VOLTAGE SETTINGS POWER
\WHEN USING EXTERNAL 00000000000 O0O l E Sgbﬁ%ﬂﬂ
SUPPLY TO RUN SENSORS 'e) o) | 12VOLTS
00000000O0OOO |
sw1_[ Sensor Supply (V) E:JEE[‘\?L
) 12 Volts (Vext>15V) |
THIS SWITCH SELECTS POWER SOURCE
1 10 Volts :I | USED TO POWER THE SENSORS.
2 9Volts COM-GND | NOTE: EXTERNAL SUPPLY CONNECTED HERE
WILL NOT CHARGE THE BATTERY
3 8 Volts - - -
4 6Volts SW1 VOLTAGE CHANNEL 1 CHANNEL 2 CHANNEL 3
5 5.6 Volts SETTING <z z o < z z o < z z o
6 5.3 Volts AN Z A= - ANz
7 5Volts .
8 3Volts i o o oy o o e
ONLY
o 3Volts H L4 CHANNEL5 CHANNEL6 CHANNEL7 e
< Z Z & < z z o < = o < Z Z o MEASURE-
USE WITH CAUTION! AET oz AEZ2z||RAZ23z||22F 2| ments
BEFORE CONNECTING
SENSORS TO EXTERNAL ooooQ OooOooo OooOooao OooOooog
POWER SUPPLY
CONTACT TEGH SUPPORT CHANNEL 8 CHANNEL 9 CHANNEL 10
DAMAGE MAY RESULT. Sz z2 Sz z?2 S5z z 9
THE DEFAULT OPTION IS n~- ™5 n -~ 5o n~- ™5
INSTRUMENT BATTERY
Ooogdoooo|oood

- J
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5. Install the STM Software & USB Driver

Insert the supplied CD into the computer. The CD will auto-run to present a menu.
Choose software (a) then choose ICT Instrument Installation Software (b).

The software installation will begin follow the screen prompts until the finished
installation screen appears. To install the USB driver choose USB Driver (c) and
wait for the installation to complete.

()
o -
e xcn
ECEh oy i 724 hstrument Software Downloads %

 Requisite Software

Software

Ny,
Supp st Material
Contact
© ner ICT Products.

/ www.lctinternational.com Exit

(a)

The STM software can also be downloaded from the ICT International
Software Downloads Page.

ICT International
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6. Turn the Instrument On

To charge and turn on your STM Soil Tension Meter connect the Instrument to
a computer via a USB cable. Alternatively the STM can either be turned on
manually by pressing the power button or automatically by connecting an
external power supply.

LED On/Off Switch

USB Port

I
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7. Connect to the Instrument
7.1 Connect Via USB

Connect the USB cable to the instrument. The STM will automatically be
detected by the computer as with any USB device. Double click the

ICT Instrument icon on the Desktop to open the software and click the icon
“Connect to Instrument”, then click “Find Devices” to search for the instrument
and select the named instrument from the Available Devices within the Device
Selection Window.

Double click the icon
“ICT Instrument Software”

I
% ICT International
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7.1.1 Software Procedure Step 1:

Click the icon “Connect to Instrument”

.u. ICT Instrument Software

- N W

File Commands Help

(- Connect to Instrurnent ,- Disconnect from Instrument

ICT

INTERNATIONAL

ICT INSTRUMENT SOFTWARE

Product Version: 1.0.7.1 Release Date: 21/03/2012

Not Connected

u Mot Connected

Batt: Please select a device

ICT International
o SOlUtions for soil, plant & environmental monitoring
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7.1.2 Software Procedure Step 2:

F Device Selection

Available Devices:
Device Mame Serial Mumber | COM Port

No compatible devices found

[T Show & Paorts [] Remember Devices

+ | Select Device ‘

;: Find Devicez

W 5B

You must first choose the connection type “USB” then Click “Find Devices”
to search for the instrument.

ICT International
,,,,,,,,,,,,,, Solutions for soil, plant & environmental monitoring 17



7.1.3 Software Procedure Step 3:

Note: The software will display a message to “Please Wait” after which the
following screen will be displayed.

You must click on device and highlight.

r

{.‘,} Devjce Selection m @M

Availgble Devices:

)el‘.. me Serial Number  COM Port
( ICT STM STMOBT01 COM1&

[7] Show All Ports [] Remember Devices
Connection Type:
LUSE - : Find Devices J +' | Select Device
\ /
>

After you highlight the device then click “Select Device”.

ICT International
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7.1.4 Software Procedure Step 4:

Note: The following screens will be displayed.

{4l 1CT Instramens Saftware i & )
e Commands  Help
f INTERNATIONAL 'l
ICT INSTRUMENT SOFTWARE
Froduct Vemson: 10.7.1 Flelease Do 21032012
Ct ing To ]

I Connecting to ICT Instrumvent [ Port: COMLE

g/ ICT Instrument Software & &

File Commands Help » Conne

INTERNATIONAL

ICT INSTRUMENT SOFTWARE

Product Version: 1.0.7.1 Release Date: 21/03/2012

Loading Settings...

20%

ﬂ Connecting to ICT Instrument Batt [ Pomcomis |

ICT International
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7.1.5 Software Procedure Step 5:

When the software has finished loading the instrument parameters the following

screen will be display

ed.

From here the measurement parameters can be set and the measurement

sequence started.

y ICT Instrument Software = & 5 PN

File Commands Help

Instrument Information:

Comment:

Name: IcT STM

# | Update sensor information

= Connect to Instrument

B

Internal Battery: 3.95V Status:

Measurement Control

Measument Mode

Manual

#  Update measurement options

e o
Serial Number STMOB701 o
APP Ver.: R1-3-3 COM Ver: R1-3-9G
External Supply: No external supply connectad B

idle a8

n Start Measuremertt

La

= Disconnect from Instrument

Instrument | Lookup Tables | User Serpt | Chiannel Calibration | SD Card | PC Logging

Ch1
Ch2
Ch3
Chd

Chs

@ Update Instrument Channel Configuration

mY
mY
my

my

AN
HAREN

my

mm Infitrometer
Disable Channel =
Disable Channel
Disable Channel

Disable Channel -

Status: A

it Stopped

(2]

-

11:30:12 Instrument UI Started

Connected to ICT Instrument

Batt: 3.95 V Port: COMIG

Device Date: 22/10/2012 Device Time (24hr): 10:43

ICT International
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8. Set the Measurement Parameters

8.1 Software Procedure Step 1:

Position the cursor on the measurement mode drop down box and left click.
A list of timing intervals will be displayed. Move the cursor over the timing
interval you want between measurements and left click.

In Manual mode the STM will only take a single reading each time the
“Start Measurement” box is clicked. This is the default setting when the logger is
to be powered down or set to standby mode.

8.1.2 Selecting Logging Periods from 1 Minute to 60 Minutes

If any parameter from 1 minute to 60 minutes is selected the STM will record a
reading at the respective time interval selected. In “Live Mode” the logger will
continually take and record readings while ever Live Mode is selected. For
measurement intervals of less than 60 seconds, see Selecting Logging Periods of
60 Seconds or Less (page 23) for more details.

e .o ~ = |
B e oy el et e i) [x]
tumert fomaton nsumert [ Lookup Tables | User S | G Colbrion | 50 Card | PG boging
commnt @ Update Instrument Channel Configuration B
e e i
o ] v e Gramd
DDDDDD SD 0K
oo ] | S
Serial Number STMOB701 (e |
e v D Cramel ~
APP Ver.: R1-33 comVer: R1-39G
G ] | i o~
piy: No external supply connected
394V status: idle
" Stopped
a
mmmmmm
L Connectedto ICT Instrument Batt: 204V Port: COM16 | ggce Date: 2/10/2012 Device Time (24hr): 10:49

“Measurement Mode” drop down box

ICT International
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8.1.3 Software Procedure Step 2:

Left click on the “Update Measurement Options” box. Then click on the
“Start Measurement” box to begin logging .

Data will be recorded on the internal SD card.

To stop logging set the Measurement Mode to “Manual”.

%# ICT Instrument Software ™ :“ - =TT
File Commands Help = Connect to Instrument | = Disconnect from Instrument x|
Instrument Information: Instrumert | Lookup Tables | User Script | Channel Calibration | 5D Cand | PC Logging
Name: ICTSTM B 8
c " ) @ Update Instrument Channel Configuration E]
omment:
Ch1 W —Infitromet: -
# | Update sensor information |:| " |:| mm frometer
e [ - v [ - Disable Channel
S0 CARD: SDOK Download Data
o3[ - Jmv[ - ] Disable Channel  ~
ST I pey STMOB701 (s ma - Jmv][ - | Disable Charnel =
APP Ver.: R1-3-3 COM Ver: R1-3-9G
s [ - v ][ - | Disable Chamnel =
External Supply: No external supply connected [ x|
Internal Battery: 3.94V Status: idle n

Measurement Cartrol

Measument Mode: ﬂ
-
‘ Start Measurement
Status: M Stopped ‘
#  Update measurefhent options @ k ‘ n
11:30:12 Instrumeht UI Started. -
Connected to ICT Indrument | Batt: 3.94 W | Port: COM1E Device Date: 22/10/2012 Device Time (24hr): 11:00
= N
3 [ ”» 3 3
Click “Start Measurement” box to begin logging

To stop logging set the Measurement Mode to “Manual”

ICT International
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8.1.4 Selecting Logging Periods of 60 Seconds or Less

The Measurement Mode drop box will allow you to select logging intervals of
between 1 minute and 60 minutes or continuous conversion in Live Mode.
Logging intervals of less than one minute can be set using the following

procedure.

+ Connecttolnstrument | = Disconnectfrom Instrument a

et | Lookap Tanies | User S | CranmelCabrnon | 50 Cat | P ogong
= €TSTM 08 =
i 29 [E) " upome nsrumen crometcontguraten (2]

YT — o [ v [ Yo Converin

o2 [ v v o

&0 =)o [l o Corvein
st tumoer STns7In @ |ow ] w e =e o3~
Movers  RI33 couven RISSG

s [ Jav [ = Jamc e
xternlSuply: Noatamal supply comected o
ermasaer: 404V suus: i a

Connecedto CT ingrament B v o Dice Date 2117017 Dovice T Gy 045

From the Measurement Mode drop down box select “Live Mode” then update
measurement options.

= B3]

o
T + Conmecttoncment |+ Dicconnet rom ncrment
ot | Lohup Tl | U S | Gl Gl 50 Crd [ FC Loy
Home: 1cT.STM o]}
O s — =
o 5 ® £ Update Instrument Channel Configuration
o 007 ] v [801 ] v NoCmmn
2 o[98 ] v WoGameroan
e € [==m ]
SDOK o1 [078 | ov [028 | mv NoComarson
o STMET il oy 12500 | dogC 1W0KMO133
Mpver: RIS COmVer: RISHG
wwoc B3

Extornal Supply: No axtomal suppl

IntornalBattory: 403V Statue: a.‘

I
I
b
b
bk

0143133 s

Comectedto T incgfers Bar 403V Port COMIS | Devie Date /1172017 Devce Tine Gy 1047

and the “Live Logging Interval” window will appear. Use the up/down arrows in
the window to select the required logging interval anywhere from 0 to 60 seconds
and click done. The logger will now start collecting data at the set interval.

ICT International
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9. Download Data

Data can be downloaded in a number of ways. The simplest is to click the green
“Download Data” icon on the main window under the Instrument Information

section. (circle)

s ICT Instrument Software

= Disconnect from Instrument

Instrumert | Lookup Tables | User Script | Channel Calibration | SD Card | PC Logaing

File Commands Help » Connect to Instrument
Instrument Information
Name: ICTSTM (7]
Comment: E
5D CARD: SDOK
Serial Humber STMOB70
APP Ver: R1-3-3 COM Ver.: P

External Supply: No external supply connected

Internal Battery: 3.93V Status: idle

Measurement Control

Measument Mode:
Manual

| # | Update measuremert options @

Update Instrument Channel Configuration

&

[ - v [ - Jmm rfitometer
ez [ - |mv[ - ] Disable Channel =
3 - |mv[ - ] Disable Channel =
e [ - |mv[ - ] Disable Channel =
s [ - |mv[ - ] Disable Channel =

Stopped ‘

Status: ‘

12:29:29 Instrument UL Started.
12:30:04 Measurement Mode Updated OK - Manual.

Batt: 393V

Connected to ICT Instrument

Port: COMI6

Device Date: 22/10/2012 D&gce Time (24hr): 11:38

“Download Data” button

Windows will prompt you for a file name and location to store the data
The file will be stored as a .csv file and the data can be viewed in an exce

spreadsheet.
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When the download is complete you will be prompted to delete or rename the
file on the SD card in the STM.

Note: It is not necessary to delete the data file from the SD card. Instead, it can be
renamed and forms an off-site backup should your computer hard drive fail.

— — ElEr =]
4| ICT Instrument Software o — pra— =|E] X
File Commands Help » Connect to Instrument | = Disconnect from Instrument u
Instrumert Infarmation: Instrument I Lookup Tables I User Script I Channel Calibration ‘ SDCard | PC Logging

Hame: ICT STM LUa a
Comment: B

A | Update sensor information Default Data File:  STMOB701.csv Size: 424kB
I 7 <
ST 2D oK [ﬁ Delete / Rename 7 @. Sio l i e

STMOB701 csv has finished downloading.

| © s |

Serial Humber STMOE701 | Would you like to delete or rename this file
APP Ver.: R1-3-3 COM Ver.: Fl]j
| External Supply: Mo external supply connected_
Internal Battery: 3.92 status: idle | [ Delete }
J|  Measurement Control
Measurment Mode: ‘ Rename ‘

Manual -

I ‘ Cancel ‘

l #  Update measurement options

. Show this dialog after each download

Instrument UI Started. -
Measurement Mode Updated OK - Ma
Please wait, preparing to downloadies

File download started.

File download resumed.

File download complete.

Please wait, preparing to download...

File download started.

The selected file cannot be resumed. Files are equal in size.
File download complete.
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