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1 Introduction

The DataSlave is a standalone unit which takes automated sensor measurements from
industrial Modbus or SDI-12 sensors. The data can be slored internally in non-volatile
memory and/or transmitted wirelessly to a receiver unit. Typically datais received by a
Van Walt DataHub. a Mandar Gateway. or a Mandar USB Config Tool.

Figure 1 shows the unit with a pair of AA sized batteries for size comparison.

Figure 1 DataSlave

The enclosure is made from a solid diecast metal and rated to IP67. A Gore valve, along
with up to two environmentally sealed cable glands are fitted to allow vented sensors to
be safely used. The antenna is a sealed tamperproof design. bolted on from inside the
enclosure. Its length allows a greater wireless range than other typical low profile
tamperproof aerials. Two AA sized LR91 batteries and its low power design can keep the
unit running for 18 months!. If the application has a more demanding power budget. then
an external 12V supply can be connected to power the sensors

A DataSlave needs configuration so that it knows how to retrieve data from sensors and
what to do with the data. The configuration is done wirelessly using a USB configuration

! Based on a single sensor taking measurements every 15 minutes.
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tool. along with a GUI on a PC. Gateway products like the Van Walt DataHub and the
Mandar Gateway are used to collect data which is uploaded to the internet.

Wireless range depends on various environmental factors. The main effect on range will
non-line of sight. for example if you can not see the unit site because of a building. hill or
other obstacle is in the way. Other factors that impact range are antenna height, metal
structures, and buildings to name a few. You could expect greater than 30km line of
sight at good elevation, or only a few kilometers in a built-up dense town centre.
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2 Hardware

Inside the unit all the user accessible parts are clearly labelled. All wired interfaces apart
from the antenna connection, are Weidmuller Omnimate 5.08mm pitch connectors. This
allows the screw terminals to be easily removed to attach wires. Figure 2 show'’s all
connectors fitted.

Figure 2 Inside the DataSlave
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2.1 User hardware interfaces

Figure 3 Fuse, switches and button

211 SWa1 push button
SW1 has two primary uses.
2111 Wireless link check

When the unit is powered and a receiver is in range, a single press of the button will
transmit a wireless message. If an acknowledgement from a DataHub/Gateway product
is received the LED will blink briefly.

2112 Factory reset

To reset all settings of the unit back to when it left the factory; remove the batteries, hold
down the button. and re-insert the batteries. Keep holding the button down for at least
10 seconds until the LED has stopped strobing. Please note sensor data storedin the
datalogger memory will not be deleted. to prevent accidental loss of data. The date and
time will also be reset.

21.2 SW2 SDI-12/Modbus switch

SW2 selects in which mode the sensor interface works. This must be set based on the
sensor connected.
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2.1.3 SW3Line termination switch

In some instances. the Modbus serial bus will need to be terminated. SW3 inserts a 120
Ohm resistor across D+ and D-. In the interests of saving power. it is recommended to
only use the termination if the sensor requires it. In most cases it should not be required.

2.1.4 J1External sensor supply interface

The DataSlave can power the vast majority of industrial sensors from the internal AA
batteries through its specially designed switched mode boost power supply. There may
be an application that is a little more demanding, for example the sensor requires more
than 75mA. J1 allows an external 12VDC sensor supply to be added. This supply is fed
through to the Modbus/SDI-12 connector. Please note that this external supply does not
power the rest of the internal hardware, so the internal AA batteries will still be required.

2.1.5 Factory headers

The Js5 socket and HDR1 header are reserved for factory setup and future expansion use
only.

21.6 LED1
LED1 performs a useful visual indication for diagnostic purposes.
2161 Poweron

When the DataSlave is powered on. for example inserting the internal batteries, the LED
will blink three times.

2162 Factory reset

During a factory reset procedure as described in 2.1.1.2, the LED will strobe at increasing
frequency for 10 seconds to give warning.

2163 Acknowledgement

A simple single blink will occur if SW1 has been pressed and the DataSlave received an
acknowledgement from a remote receiver such as a Van Walt DataHub. a Mandar
Gateway or a USB Configuration Tool.

2164 Fault

A continuous fast flash indicates that a fault has occurred. The unit will indicate a fault for
up to 30 seconds before it will reboot to try to correct any issues.
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2.1.7 J4 Sensor interface

J4 is the main interface where Modbus and SDI-12 sensors are connected. Please ensure
that SW2 is set to the correct position otherwise the DataSlave will not be able to
communicate with the sensor. 12V is a switched supply which originates from either the
internal supplies, or the external supply if an external 12V supply is used.

-

-
o
-
-
-
-«
=

T

Figure 4 Modbus and SDI-12 interface
2.1.8 J3 Pulse count interface

The pulse counter interface is reserved for future use. Please do not connect anything to

this interface.
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2.2 Internal serial label

An internal serial label is located at the bottom of the internal battery holder. The code
uniquely identifies the product.

M A7 10na 1SS A MANDAR |

OF SOLUTIONS
mandar.co.uk

Figure 5 Internal seriat label
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3 Configuration

A PC GUI is used to configure units. It is a portable standalone executable. A USB
configuration tool is required to wirelessly communicate with a DataSlave.

DataSlave GUI = a x
file Sethngs Help

IO Signal  Battery  Ext Supply State Last Comms

Device Connected

Figure 6 GUI main window un-populated

3.1 USB configuration tool

The USB configuration tool is a small rugged portable USB device which allows a
computer to communicate wirelessly with DataSlaves.

Figure 7 USB config tool
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Connect the tool to the computer and select the COM port from the settings menu.

DataSlave GU| _ 0 %
file [ Settings | Help
1D |___come ] Signal  Batlery Ext Supply State Last Comms
[ comms e 760 32 123 Awake | 2019-06-10T16.05 25

Close Port
Refte=h ports

Config Tool Info...

Desice Connected

Figure 8 Select COM port

The connection state of the tool is displayed in the status bar at the bottom of the main
window. To view more information about the tool, select ‘Config Tool Info.." in the
settings menu.

B patasiave Gul - 0o X

file  Selting;  Help | Config ToolInfo X
|

AT p—

| 1ype Last Comms
7313731323100210035 Config Tool 86SMHz (05-100£-001) € 2019-06-10T16:05:25
Senal
06473731373132310050002f£

Software
(SN11'%

Device Connected

Figure g Config tool info

The GUI will populate cells with data as it is received from DataSlaves. The time it takes
data to appear, depends on the unit configuration.

DataSlave GUI - O X
file Settings Hep
(0] Signal  Batlery  Ext Supply State Last Comms
00 ) eeping 019-06 09:06:16
Device Connected

Figure 10 GUI main window populated
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Units can be cleared from the table by either selecting ‘Clear table'in the File menu, or
by right clicking on a row and selecting ‘remove unit from list’ as shown in Figure 11 and
Figure 12.

DataStave GUI - (m] X
File | Settings  Help
Conncct UnR o CtizF Signal  Batlery ExtSupply  Stale Last Comms
Viewlog  Cul-L 610 32 123 Awake | 2019-06-11T09.05 16

Clear log

Clear Table N ']
AY
Ext

Device Connected

Frgure 11 Clear table

DataSlave GUI - O X
fle Settings Hdp

(0] Signal  Battery  Ext Suppty State Last Comms
064 002100 Awake 019-06 09:0 O

Remove Unit From List

Device Connected

Figure 12 Remove unit from list

If the unit sends more data. it will be re-added to the table automatically.

3.2 Start communication

Several methods can be used to wake a DataSlave from low power sleep mode. A
DataSlave will not communicate. other than sending data samples. unless a code unique
to the unit has been provided by the user. These codes are pre-programmed and
supplied with each device.

3.2.1 Push button

If the push button is pressed the unit will send a configuration request to the GUI and
remain awake for 60 seconds. The GUI will attempt to communicate with the device and
prompt the user for the 6-digit code if one is required.
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3.2.2 Power cycle

By removing the batteries and replacing them., the unit will boot up and transmit a data
sample to the GUI. stay awake for 60 seconds. then go to its low power mode. It will not
request configuration. A caveat of a power cycle is the date and time will be reset.

3.2.3 Connect unit

The primary method to start communication with a DataSlave is to use ‘Connect Unit.." in
the File menu.

DataStave GUI - (m} X
File | Settings  Help
| Conmectunit.. CutsF ﬂ Signal  Batlery ExtSupply  State Last Comms
View log Cutsl, 570 32 123 Awake 12019-06-11T0925 57
Clear log

Clear Table

Ext

Device Connected

Figure 13 Connect Unit

This will open the connect window. where you can enter the 6-digit code supplied with
the unit. If you do not have this code. please contact your seller.

Connect X

Unil Cocde
[220035] il Search |

Aedvanced..,

Figure 14 Connect window

The advanced section will reveal a box to additionally enter the serial number of the
device. This is not required unless technical support ask you to do so.

Once the code has been format checked by the GUI. it will send out a request to all units
in RF range. This process takes about § seconds.
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DataSlave GUI - m} X

file Settings Help Debug

1D 1ana Batte xt Suppl ate Last Comms
0647373137313231002 100 il 2019-06-10T14:51:02

Searching for unit...

Advanced

Device Connected

Figure 15 Searching for unit

If a unit with a matching code receives the request. it will wake up from low power
mode. then the DataSlave Configuration window will open and begin downloading the
current unit configuration.

3.3 DataSlave configuration window

3.3.1 Side bar overview
On the right-hand side of the window is an overview of the connected DataSlave. Most
fields are selectable for ease of copying and pasting. ‘Node state’ displays if the remote

unit is 'Awake’ or 'Asleep’. The GUI will keep the unit awake for you whilst this window is
open. Frequency is not user modifiable.
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3.3.2 Dateand Time

Inside the DataSlave is an accurate RTC. If the AA batteries lose too much charge, or if
the batteries are removed. even briefly. the date and time will be lost.

The current date and time of the PC, including current time zone is set in the DataSlave
by clicking on the 'Set Current Date and Time' button. Click ‘Refresh’ to get an instant
readback of what has been set. To enter a custom date and time. fill in the section at the
bottom and click Set'.

Oatatave Conbguraticn s X

Db il Tow Seeeors Corgumbon Osta Logger  Und Narre

Unit Name
DataSlave 1
Unit ID
0€4737212721222200210025
Ourrent Dot aiid Tise in device : I OAGKT
2019=06-10 14:56:32 +0i:00 Refrrsh P
wa ke
frequency
Uee Compuier bate ond lime BEN 45z
Sct Cument Date and Time Samols Intesved
1€ mainutes
CQustom Dale and fenc
Te Timease i

ouo -[00]{05] [e0]:[00]:00 [+0a.]:'00 v Set

Read All

Figure 16 DataSlave Configuration Date and Time

3.3.3 Sensor configuration

The sensor configuration section is where all the Modbus or SDI-12 sensor configuration
is entered.
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DataSlve Conliguiaton - b

Dt and Tine  Seroce Corflaurdion | Data Lagger Uik Massa

Cunenl Mode A
il
Samgéa Intesvol Q Supply Idle Time (m¢) Medbis Dazaulavae 1
%00 Sel 2500 Sel
— Send DotaOnSomble  ynit ID
%} T
Maodbus  $DI-12 $€47373213731323100210025
D 10 L Kt 0, 02 0 VX 0N AN SHIPi2 W 10 KnDea S a2 1242 SN Node Siote
© Owes 0] Awake
+-Cand %20
+ - Sewn Adecs 01 hequency
\- Rk READ_HILONG RESISTERS S SoHE
| Hagilor xacen (<082
| Pachter Cart: 2 Sarnpic Intecval
¢ -Dx2 Typa: FLOAT 15 minuzca
= Dndea 1]
+ - Basd 0 Parameters in toble
) - Se-oxn 2w <01 2
| Raittioe REAO_HDI DO _RESISTERS
| Batier p3aess 0009
! - Regter Court: 2 R
+-DaeTypa: FLOAT ead
Add
Cicar
. ! Read All

Figure 17 Sensor Configuration

3331 Sample interval

‘Sample Interval’ is the period between sample cycles in seconds. The minimum is 10
seconds. and maximum is 7 days (38404800 seconds).

3332 Supply ldle Time

To save power, sensors are completely turned off when readings are not taking place.
‘Supply Idle Time' is the period of time after the power to the sensors is applied before
communication with the sensors begin. in milliseconds. to allow the sensors to become
ready. Please consult your sensor manufacturer for this period. Most sensors require at
least 1000ms {1 second). If the period is set un-necessarily high. it will have an impact on
the battery life of your unit.

3333 Current Mode

‘Current Mode' reflects the mode of the serial sensor bus and is a direct reflection of the
state of SW2 inside the unit.

3334 Send Data On Sample

In some instances it is not necessary to transmit the sensor data. for example when the
unit is standalone. logging data. with no DataHub or Gateway in range. Not sending data
will save power. When this feature is enabled {checked). after each sample cycle. the
data is sentimmediately. This feature has no effect on the data logger.
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33356 Modbus table
Modbus configuration is displayed in tree form. An example is shown in Figure 18.

El- [index 0]
[ -~ Baud: 9600
i - Sensor Address: x01
i |-+ Function: READ_HOLDING_REGISTERS
! - Register Address: (x0002
:- Register Count: 2
_ i. Data Type: FLOAT
- [tindex 1]
‘ Baud: 9600
. Sensor Address: 0x01
i Function: READ_HOLDING_REGISTERS
- Register Address: (x0008
i~ Register Count: 2
“.. Data Type: FLOAT

Figure 18 Modbus Table

Click 'Add’ to add a new item to the table. For ease of configuration a small selection of
preset sensors are available. Please consult your sensor manual to enter the correct
details.

Add to tModbus Table X

Bawd R&e |19200 _J

Sengor Address |Gx02

Functon Code | READ_HOLDING _REGISTERS v]

Regster Address | 0x0000 I
Register Court [2 I
Data Type L‘mn T

==
Figure 19 Modbus Add

Some Modbus sensors require delays between commands. for example an INWUSA
PT12 sensor requires a dummy read holding register command followed by a delay.
then another read holding register request to get an up to date reading having just been
powered on. To add an inline delay between commands. select CUSTOM_TIME_DELAY'
from the function code drop down box. and enter a number of milliseconds in the
register address box.

To issue dummy commands to a sensor and ignore the response: select data type
‘DUMMY_COMMAND'. Alt commands with a data type other than dummy command, will
count towards the number of parameters/samples taken during a sample cycle.
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3336 SDI-12 table

SDI-12 configuration is displayed in tree form. An example is shown in Figure 20.

= index 0]
i i Sensor Address: "0"
' Command: “I" [Idestify]
8- findex 1]
i = Sensor Address: "0"
: Command: “M" [Statt Measuremer#)
B-lindex 2]
_ Sensor Address: "0"
Command: "D0" [Send Data]
Parameter Mask: 0x07 [3 parameters]

Figure 20 SDI-12 Table

SDI-12 sensors are quite forgiving in the complexity of setup. In most instances, all you
need know is the address. and measurement/send data sequence, which is detailed in
the sensor manual.

An SDI-12 send data request can often return more than one data sample. Select the
samples that you wish to capture by checking the boxes. For example if a sensor returns
3 data points. “Pressure, Temperature, and Voltage" and you wish to capture only
Pressure and Voltage, check ‘1" and '3,

Add to SDIN2 Table X

8aud Rate 1280
Sensor Addrese [0_ _v_‘
com [3—]

nduseMesk A OCOO00O0O
12 2xdXd &h 5h &h dh &k

-Ca-loel ‘ Cone

Figure 22 SDI-12 Add
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3.3.4 Datalogger

Each DataSlave contains non-volatile memory. capable of storing several months’ worth
of data. The number of records depends how many data samples are taken on each
sample cycle.

CalaSlem Corfiquestion = X

Dato and Tre  Sentors Corfguraton Dl Loyt Und Nane

Unit Name
Mety3lava 1
Dcno_liecocds Avatlable Unit 1D
18320
€6£737313731223200210035
Data Download (T
Deanload All Records Awake
Frecquancy
Mantanance 865, 45VEy
Frase Al Dala
Sample Intecval
a5 minutes
Parameters per Record
Save
2
Overwnite oldest data
&
Recemer power cycling
B p———
Read Al
Figure 22 Data togger

33421 Data Records Available

This field displays how many populated records are available for download. Table 1
shows the number of records that can be achieved, at a sample interval of 900 seconds
(15 minutes).

Jable 1 Example Data Logger Record Counts

Parameters | Records Months
0| 32640 11.15
1 21760 7.43
2 16320 5.57
3 13056 4.46
4 10880 3.72
5 9325 3.18

3342 Data Download

To download all records. click 'Download All Records’. When the download is complete,
the GUI will check for any missing records and automatically re-request them if
necessary. The GUI will prompt where to save the output data file. For best results, first
check that the signal level in the main window for your unit is at a reasonabte strength. If
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the signal is too weak, the process will take much longer and could fail. Data remains in
the unit aftera download.

334.3 Erase All Data

The only method of deleting data from the unit is to click on the ‘Erase All Data’ button.
Not even setting the unit factory defaults will erase your data. After erasing all data. the
data is un-recoverable. The process will take up to 30 seconds. Once complete the data
logger remains in an inactive state. To reactivate the data logger, save the data logger
configuration.

334.4 Parameters per Record / Overwrite data

Only while the data logger is in the inactive state (erased) can the data logger
configuration be modified. ‘Parameters per record' relates to the number of parameters
from the sample cycle that are being recorded. In almost all instances. this should
directly match what has been configured in the selected sensor table. For example., if
the sensor table is configured to take two measurements. the data logger should be
configured to two parameters per record. If ‘Overwrite oldest data’ is checked, and the
data logger is full, it will loop around and start overwriting the oldest data, one record at
a time for each new record. If the data logger is active (not erased) the DataSlave will not
allow you to change these settings.

When the data logger has been erased. to begin logging once again. you must check
and save the configuration.

3345 Receiver power cycling

This feature is available to save battery power. Receiver cycling is used to wake the
DataSlave when you have no physical access to wake the unit by pressing the button
inside. The feature wakes to the receiver to check for messages every few seconds. You
may wish to disable this feature if you are not using the data logger and instead sending
‘live’ data samples to a DataHub or Gateway, and/or the unit needs no re-configuration.
Please note: if this option is disabled. when the unit returns to low power sleep it will not
respond to the connect request. unless you wake it by pressing the internal push button.
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3.3.5 Unitname

Unit name allows you to name the unit to help identify it. Up to a maximum length of 20
characters can be used. Valid input consists of ASCIl symbols. numbers (0-Q) and letters
(a-z/A-2) (ASCIl 0x20 to ASCII 0x7E).

DalaSleww Canligurstion - X

Distw and T Senisors Cordguraton  Date Lagger  WHE Masa

Unit Name
DatasSlave 2

Unit ID
0€4737313731323100210035

Node Sicte
Awzka

frequency

L 068 .25HU:

DotaSlave 1 | Set

Sutnple inleval
1S nesnuzes

Revad A

Figure 23 Unit Name
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Appendices

Appendix A: Definitions

AA | A common battery size

ASCII American Standard Code for Information Interchange. A common
format for computers

GUI Graphical User Interface

LED Light Emitting Diode

MHz | Megahertz. A unit of frequency. (10° Hz)

Modbus ‘ Digital serial interface for intelligent sensors

PC Personal Computer

RF Radio Frequency

RTC Real Time Clock. A device for keeping track of time.

SDi-12 Digital serial interface for intelligent sensors

usB Universal Serial Bus. A communications technology
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