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Introduction / Overview

The remote acquisition module requires an external platinum temperature sensor (Pt100). The module
measures the temperature and periodically transmits it. Between transmissions the device is optionally in a
power saving sleep mode to conserve batteries.

Various devices are available that utilise the transmitted data and include handheld displays etc

Connections

This section will show you how to get the device pair working out of the box.
You will require a 3 Volt dc supply for the acquisition module which may be 2 X AA alkaline batteries.

Power
Attach power supply wiring to the module as shown below:

ol ollelleffelfellef[el[e
O

O

+ 3V Supply
0V Supply

Connect to a 3 Volt power supply or batteries.

WARNING: This module is not reverse polarity protected!
WARNING: The maximum voltage is 3.6V!

Input Connections

NOTE: The acquisition module may already be mounted in a connectivity module. In this case please refer
to the connectivity module user manual for the connection details.

SHLD
D-

S-

S+

D+

d[dfellelloffof[el[d[o
O

O
| ®
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The Pt100 probe can be connected in 2, 3 or 4 wire measurement configurations.
2 Wire 3 Wire

The simplest resistance thermometer configuration In order to minimize the effects of the lead

uses two wires. It is only used when high accuracy is resistances, a three-wire configuration can be used.

not required, as the resistance of the connecting wires Using this method the two leads to the sensor are on

is added to that of the sensor, leading to errors of adjoining arms. There is a lead resistance in each arm

measurement. This configuration allows use of of the bridge so that the resistance is cancelled out,

100 meters of cable. so long as the two lead resistances are accurately the
same. This configuration allows up to 600 meters of
cable.

4 Wire

The four-wire resistance thermometer configuration increases the accuracy and reliability of the resistance
being measured: the resistance error due to lead wire resistance is zero. In the diagram above a standard two-
terminal RTD is used with another pair of wires to form an additional loop that cancels out the lead resistance.
It provides full cancellation of spurious effects; cable resistance of up to 15 Ohms can be handled.

Shield Connections

We recommend the following rules to determine whether there should be a connection between the acquisition
module shield and the sensor chassis or cable:

If the sensor is remote to the acquisition module and the screen of the signal cable is NOT connected to the
sensor chassis then the cable screen should be connected to the acquisition module shield connection.

If the sensor is remote to the acquisition module and the screen of the signal cable IS connected to the sensor
chassis then the cable screen should be NOT connected to the acquisition module shield connection.

If the acquisition module is integral to the sensor or mounted very close and the module is mounted on a metal
chassis then the answer to whether the acquisition module shield connection should be connected to the metal
chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be
used to chart the signal levels and tests should be undertaken to determine whether there is a better radio
signal with or without the shield/chassis connection. The quality of the measured reading should also be looked
at. In cases where the shield/chassis connection makes no difference to the radio signal or the reading quality
then the connection should be made.
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Configuration
This section explains how to install software and configure the module. Please note that you will need the T24

Toolkit software and a T24-BS base station to allow your computer to communicate with T24 telemetry
devices.

Installation

T24 Toolkit

To configure the devices we must use the T24 Toolkit software application. This can be downloaded from our
web site or may be shipped with your products.

Install this on a PC or laptop.

Run setup.exe and follow the prompts to install the software.

T24-BSu Base Station
If you have a USB version of the base station (T24-BSu) then you just need to plug this into a USB socket on your
PC. If you are using an alternative base station then please refer to the appropriate manual.
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T24 Toolkit

The T24 Toolkit provides a means of simple configuration and calibration of the acquisition module along with
useful tools to aid integration.

Run the T24 Toolkit software application.

PLEASE NOTE: Depending on which acquisition module is selected the screenshots may vary slightly. This will generally be in naming of

units and device descriptions. The screenshots shown are those shown when a T24-SA strain gauge acquisition module is connected.

General Pages
Setup Base Station Communications

T24 Toolkit

Setti ) |*)
ettings oh &

Select the connection type between the base station and the

Cenfigure the settings on this
Interface page to match the connected

Select the interface between the computer and the base station. Base Station.

Port « First you need to determine

L whether the connection to your
Select the COM port that the base station is connected to. BC is Serial or LS.

« If it is 5erial then you also

Baudrate need to know which serial port
|250000 Select the baudrate that matches the settings of the base station DIP {COM port} it is connected to

switch. and the Baudrate of the Base
Station.
= Next you need to know the
Base Station Address. This can
be set between 1 and 16 and
should not be confused with the
1D.
= When correctly setup click
the HOME button to test
communications and to
continue.

Base Station Address Eachbase station has an address settable by DIP switches. The address
_ selected here must match the connected base station you wish to connect
through.

App:1.0.0 | Drv COM:21.0.0 | Drv DLL:1.9.0

Select USB as the interface and select 1 as the Base Station Address.

In the toolkit all items that can be changed by the user are coloured orange.

To change a value just click on the relevant orange item. You will then be presented with a new dialog window
allowing you to change the value.

This may use a slider, text box or list to allow your new value to be entered.

Click the Home button to attempt communications with the base station.
If no communications can be established the toolkit will remain on this page. You will need to check that the
base station is powered and that it is connected to the converter correctly.
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Home

T24 Toolkit

Home ) ré)@) R

Monitor or Log I'II

You can view and log the data being transmitted from an acquisition module or

view the spectrum analyser by clicking the icons above right. Pairing is NOT This Home page is where you

required to log data from your device. begin your connection to your
device.

Configure your device You must be able to access its

power supply S0 you can remove
To configure your module we need to temporarily pair to it. When we pair from and reapply it.

the Toolkit we configure the base station radio settings to match the remote
module. The device you want to
To pair you must: connect to must be the only

device you reapply power to.
- Remove the power from your module.
- Initiate the pair by clicking the button below. When pairing to a device the

- Re-apply the power to the module. base station settings are
changed to match those of the

remote device.
When applying power be careful to do this cleanly because if the module is powered

up with an intermittent connection it may reset during pairing and result in poor or [To connect to the base station
no communications. hold the Shift key while clicking

the Pair button]
W

If the module cannot be paired because access to the power supply is either not possible or many modules share
the same power supply. for advanced connection opticns.

Connected to Base Station of ID FFC8FF on channel 3 App: 1.2.0 | Drv COM: 1.7 | Drv DLL: 2.6

We now have successful communications with the base station so we can now pair with our device or we can
select the Spectrum Analyser mode or Data Provider Monitor mode.

To connect to our device we will pair. This is achieved by power cycling the device. Pairing removes the need
to know the radio settings of the device you are connecting to and also ensures that it is in a suitable state for
configuration.

Pairing Procedure
e Remove power from the acquisition module.
e Click the Pair button on the toolkit.
e You now have 10 seconds to re-apply power to the acquisition module.

If you connect successfully the toolkit will change to the Information page.
If the pairing fails try again.

NOTE: Pairing with the toolkit will not change the radio configuration settings of the connected device.

Mantracourt Electronics Limited T24-TA User Manual



Analyser

T24 Toolkit

) )
Spectrum Analyser I)-ll > ;@ | »h

Planar
i}
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flawe
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25 zens
ago 2400 2440 2450

T g g 0
Frequency { Channel

The analyser page is provided as a tool and will not normally be needed unless you plan to change channels and
want to find the best channel to select, or to diagnose poor communications issues.

This page shows the radio signal levels detected across all the channels available to the T24 series of devices.
Using this tool may help in detecting noisy areas and allow you to decide on which channels you may want to
use.

The above charts show the traffic from a Wi-Fi network and it can be seen to be operating over channels 6 to 9
and it would be best (though not essential) to avoid using these channels.
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Data Provider Monitor

T24 Toolkit
Data Provider Monitor 'I’).II '?@)'@'h

Data Tag  Total Persec LQ| Value

IC629 18 3 100 0.0160147
C623 58
C628 18
C62C 18
C627 17
C624 17

This page allows you to monitor

100 0.0129487 " DataProverpacets
100 0.0218671 oot roider packets re vt

acquisition devices transmit

100 0.0152698 periodically.

o

100 0.0172869 You have the option of logging

100 0.0130830 :’:f:g;:rmmw

L L L) L) =

Select the devices you wish to log from the abaove list be checking them. Pressing the Start Logging
button will allow you to select a filename to log the data to.

View Last Log Start Logging

Connected to Base Station ID FFC5DBE App:1.0.0 | Drv COM:1.0.0 | Drv DLL:1.9.0

T24 acquisition devices normally operate in low power mode and periodically transmit Data Provider
packets

This page shows all detected Data Provider packets which may be useful for checking that a device is
operational.

NOTE: When the toolkit connects to a device to enable configuration it will usually inhibit the transmission of Data Provider packets.

The Start Logging button will ask for a filename and proceed to log the received data to a CSV file in the
following format:

Data Tag, Elasped mS, Value

The View Last Log button will launch the application associated with CSV files and open the last logged file.
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Information

T24 Toolkit
Information T 3.' ’2% ) 3@ ﬁ;‘@‘h

ID: FFB857
Model: T24-TA
Firmware Version: 1.08

a i Radio Module Firmware Version: 2.1

LTI
Name: [

Temperature Acquisition
Module (PT100)

Once successfully paired to a device this page is displayed.
This page shows you information about the connected device.

Items you can change:
Name You can enter a short description which may help you recognise this device in the future.
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Battery and Radio Levels

T24 Toolkit
LQIl & Battery

Signal Strength

This allows monitoring of the
radio signal level of both the
LQI: 100 local and remote ends of the
radio link and also the battery
level of the remote device.
You can also set the imit at
Link Quality Indicator - A summary which a Batt Low signal is
indication of the quality of the triggered.

radio link.

Local signal received at the Base Station

Remote Signal received at the acquisition module

LQl: 100

Battery Voltage

2.73V
I Low Battery Level:

Z2.0v

Connected to T24-SA of ID FFC6FO0 App:1.0.0 | Drv COM:1.0.0 | Drv DLL:1.9.0

Here you can see the voltage of the battery and the radio signal levels at the base station and the remote
acquisition module. This simple view gives an LQI value which stands for Link Quality Indicator. This value will
range from O to 100 and within this band you should still achieve communications. As the level drops towards
zero communications may become intermittent but still achievable.

You can set the level at which the acquisition module reports a low battery.
If the battery voltage is below the Low Battery Level the bar will be coloured orange.

Items you can change:
Low Battery Level Click this item to set the battery low level.

Clicking the Advanced button will give more detailed information on the RSSI and CV levels of the received
radio packets.
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Battery and Radio Levels Advanced Settings

T24 Toolkit
LQI & Battery BY 122 008128 FL @ I

Signal Strength

Local  signal received at the Base Station

LQl: 100 R5SI:  -058 CV: 108

Link Quality Indicator - A summary Radio Strength Indicater - The Correlation Value - Essentially the
indication of the guality of the signal strength in dB of the quality of the received data.
radio link. received data.

Remote Signal received at the acquisition module

LQl: 100 RSSI:  -055

Battery Voltage

2.73V
I Low Battery Level:

LQI value which stands for Link Quality Indicator. This value will range from 0 to 100 and within this band you
should still achieve communications. As the level drops towards zero communications may become intermittent
but still achievable.

RSSI is effectively the received dB level which will range from about -30 which is a good signal to -90 which is a
weak signal.

CV is the correlation value and indicates how well the signal can be decoded. This ranges from 55 which is a
poor quality signal and 110 which is an excellent signal.
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Data Rates and Quality

T24 Toolkit

Data Rate

Transmit Interval (ms)

Enter the interval between taking a measurement and transmitting

the result. Default = 300

Sample Time (ms)

_ The longer the sample time the more accurate the readings but the life.

T '1)%; |'|ﬁ=1|:g@ |Elh|®|fh

Here you can adjust data rates
and quality and see the effect
your choices have on battery

less life will be achisvable from the battery. Default =5

Low Power Mode

When Low Power mode is active the device semi-sleeps between
transmissions so battery life is vastly increased. Default = Yes

Battery Life Guide

Battery Type

Select a common battery type or enter a custom capacity.

2 X Alkaline AA Cell 1.5V (Varta 4006) 2.3

The battery life guide is only an
indication of battery life and
there are many factors that
can affect this which are not
accounted for here.

The guide assumes ideal
USEIbI.E operating conditions at 20
degrees centigrade and that

Capacity (Ah) capacitor modules are fitted
when using alkaline batteries.

Please refer to device manual
for more information.

Usage Per 24 Hour Period (Hours)

Noise Free Resolution: Not Applicable
Battery Life: 28 days and 21 hours

Connected to T24-TA of ID FFBB57 on channel 3 App: 1.2.0 | Drv COM: 1.7 | Drv DLL: 2.6

This page allows you to select the rate at which data is transmitted from the acquisition module and the
quality. By selecting low power mode and entering some other information the toolkit will also give guides on

achievable battery life.

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery
has a suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery
details in the Installation section.

Items you can change:
Transmit Interval

Sample Time

Low Power Mode

Enter the transmission rate in milliseconds. The default is 300 giving
approximately 3 per second which is ideally suited to reading on a handheld.
You may want to slow this down to achieve longer battery life.

NOTE: The toolkit allows you to enter a Transmit Interval as low as 5mS for
a 200Hz transmission rate. Rates above 100Hz are not guaranteed to be
achievable by the T24-TA module.

This is the length of time in milliseconds that the input is sampled before the
value is transmitted. This can vary between 5 milliseconds and close to the
Transmit Interval. A shorter sample time means that the device is awake for
less time so battery life is increased but at the expense of a reading with less
noise free resolution. You can vary this to see the effect on battery life and
noise free resolution.

Unless the acquisition module is non battery powered this should be set to
Yes. In between transmissions the acquisition module will enter sleep mode
which, for some modules such as the strain gauge acquisition module, will
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have a massive effect on battery life.
A Reason for not using Low Power Mode would be if using the device in a
Master-Slave arrangement with PC for example.

Battery Type This is not a parameter of the device but information used by the battery life
guide. You can choose from some preset batteries or choose custom to allow
you to select your own battery capacity. See below. This will also offer to
change the Battery Low Level if the level suitable for the chosen battery is not
the level currently set.

Usable Capacity This is not a parameter of the device but information used by the battery life
guide. This is the capacity of the battery in Amp Hours and has a profound
effect on battery life calculations. This capacity needs to be calculated from
battery manufacturer’s data sheets to take into account that we can only use
batteries down to 2.1 Volts so in the case of twin AA cells this would be 1.05
Volts.

Generally the usable capacity will not be as high as that advertised by the
battery manufacturer. Temperature and internal resistance of the battery are
not taken into account in the guide.

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24-HS handheld will
be turned on and communicating with an acquisition module.
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Calibration

T24 Toolkit

Calibration

Select Units

2 IR SR GCIENO)E-

Select engineering units and handle offsets.

Select the units that the module will supply its value in. NOTE: if you change units you will need to adjust any

offsets applied below.

“K - Kelvin Current Units

Offset

Enter the offset to apply to the output value. This value wil be subtracted from the temperature to create
the final temperature result. The units of the offset must be the same as the units selected above.

Ohms Input
0.02

Shows the input applied.

Temperature Output °K - Kelvin
-53.975

Shows the output value.

Connected to T24-TA of ID FFE857 on channel 3 App: 1.2.0 | Drv COM: 1.7 | Drv DLL: 2.6

This module does not provide calibration, as such, because it is factory calibrated. However, on this page you
can select the units and set an offset if required.

The bottom of the page shows the Input resistance and the Temperature Output.

Items you can change:
Select Units

Offset

Simply select the required temperature units from the drop down list.
If you change units you will have to adjust any entered offsets below.

This allows you to compensate for resistances in the sensor cable or to just
generally apply an offset to the output.

The value you enter here will be subtracted from the measured temperature
to create the transmitted temperature. The offset is entered in the same
engineering units as selected above.
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Channel and Encryption

T24 Toolkit
Channel and Encryption ‘r :; |- |B=1|:3@ '%;'@'h

Channel
m You can select 1 of 16 channels

Here you can change the
. hannel and i fo
Encryption Key the commectec ﬂ?m ;

Characters allowed are 1234567390ABCDEF MOTE: The device wil need
power cycling before these

changes take effect.
MOTE: Changing the channel and key will not affect the device until it has been power cycled. If you power cycle the device

you will need to click the HOME
If you have a handheld device and one or more acquisition devices and you want to change the butten and pair the device

channel and keys for all you could do either of the following: again with this application.

# Connect this toolkit to each of the devices in turn and change the channel and key settings.

# Connect to just the handheld device and set the channel and key as required. Mext using the
pair function in the handheld connect to each acquisition device to change its settings to
match those of the handheld.

Connect to one device and change its channel and key as required. Click the Home button
and then re-pair to that device. The base station will now match its settings to that device.
Return to this page and click the Advanced button. From here you will be able to quickly
change the settings of multiple devices to match the base station just by pairing with each

one in turn.
Advanced

Connected to T24-SA of ID FFC6FO0 App:1.0.0 | Drv COM:1.0.0 | Drv DLL:1.9.0

Here you can change the channel and encryption key for the acquisition module device.

If you want to change the channel of an acquisition module and T24-HS pair there is no need to change both
devices.

Simply pair to the T24-HS handheld and change its channel and key.

Now perform pairing to the acquisition module from the handheld and the acquisition module will be
configured to match the handheld.

NOTE: Early acquisition module do not yet utilise the encryption keys so these should be left at all zeros.

Items you can change:

Channel Select a channel between 1 and 16. The default is channel 1. You can use the
Spectrum Analyser mode to determine a good clean channel to use.
NOTE: Channel 16 is used to negotiate pairing so avoid this channel if possible.

Encryption Key Only devices with identical encryption keys can communicate. You can isolate
groups of devices on the same channel or just use the key to ensure the data
cannot be read by somebody else.
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Save and Restore

T24 Toolkit
Save and Restore =Y :%.' ' K :3@ |E‘h|®l'h

Query the device for its parameters and save these to a configuration file on
your computer or network location. This page allows you to save the

configuration of the connected
device to a disk file on your
computer.

Load a previously saved configuration file into the currently connected device. This file may then be used to

NOTE: As all parameters are restored you will overwrite the existing device restore the configuration to
calibration information. the same device or to clone the

configuration cnto another
device.

Connected to T24-SA of ID FFC6FO0 App:1.0.0 | Drv COM:1.0.0 | Drv DLL:1.9.0

Here you can save the device settings to a file on your PC so that they can be later loaded back into the same

or different device.

Items you can change:
Save

Restore

Advanced Settings

Click this button to open a file dialog window to allow you to select a filename
and location to save the configuration file to.

All configuration information including calibration data will be saved to the
file.

The file extension is tcf.

Click this button to open a file dialog window to allow you to select a filename
and location of a previously saved file to load into the connected device.

All configuration information including calibration data will be overwritten.
The file extension is tcf.

Click this button to enter the Advanced Settings Page.
Here are settings which do not normally require changing.
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Advanced Settings

T24 Toolkit

Advanced Settings

Sleep Delay (s)

Enter a time in seconds after which without receiving a "Keep Awake' message the device wil
enter deep sleep where no transmissiens will occur again until the device is woken.

Data Tag

22 28430 L @ A

These are advanced settings
and do not normally require
changing.

This identifies the data transmissions and should only be changed under instruction. If this is
2 changed then you would need to pair the device again with any reliant modules such as handhelds.

Startup Time (ms)

When operating in low power mode this time entered in miliseconds determines how long to wait

D before beginning the sample time that takes measurements. This is to alow some input sensors
powered by the acquisition module to power up before the input is sampled. Strain gauge inputs
do not require this delay so should be set to zero. Use this setting with caution as this can
seriously affect battery life!

LED Mirror To Digital Output

m When set to True the state of the LED wil be mirrorred on the digital output. You may not be
able to change this setting from Mo to Yes on devices that do not support this feature.

Transmit Power (%)

m Enter the transmission power level in percent. default is 100%

Connected to T24-TA of ID FFE857 on channel 0 App: 1.2.0 | Drv COM: 1.7 | Drv DLL: 2.6

You should not normally need to change these settings.

Items you can change:
Sleep Delay

Data Tag

Startup Time

LED Mirror to Digital Output

Transmit power

Here you can enter a delay in seconds after which the acquisition module will
return to deep sleep if no Keep Awake message is heard from the T24-HS
handheld. The default is 60 seconds.

The data transmitted by the acquisition module is marked with a Data Tag
which is a 2 byte hexadecimal code. By default this is set to the last 2 bytes of
the device ID (or to put it another way, the last 4 characters of the device ID).
If by some chance you had two acquisition module devices that would be
working on the same channel and had the same last 4 characters in their ID (1
in 65,535 chances) you may want to change the data Tag of one of the devices
and perform pairing again with the T24-HS handheld.

Not applicable to this module.

When set to Yes each time the LED is active the digital output is active.

This can be useful if the module is to be encapsulated or enclosed and enables
a second LED to be externally mounted. This is very useful when using a T24-
HR roaming handheld as the acquisition module LED will activate while the
handheld is in communications with the module.

Set the transmit power level from 0 - 100%. Default is 100%
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