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About NexSens Technology, Inc.

NexSens software and real-time data logging systems are designed to simplify the setup
and operation of environmental monitoring networks. NexSens products automate much of
the tedious programming, data collection, and manual data processing common with other
systems.

iChart is an easy-to-learn, easy-to-use Windows-based software program designed to
interface with the industry’s most popular environmental monitoring sensors and systems. A
large multi-vendor instrument library makes setup quick and easy. iChart automates much
of the tedious programming, data collection and manual data processing common with other
environmental data collection systems.

The NexSens iSIC (Intelligent Sensor Interface and Control) is a state-of-the-art line of data
loggers that simplify the collection of real-time data from environmental sensors and
monitoring instruments. The iSIC data logger supports multi-vendor sensor connections
and is designed for environmental data monitoring with NexSens communication equipment
and software.

How to Use This Manual

This manual is designed to provide you with detailed instructions for interfacing specific
sensors to the NexSens iSIC data logger.

This manual provides you with all the information needed to interface your sensor with the
iSIC data logger. For advanced system and sensor reference material:

= Review the material in the iSIC operations manual:

0 http://www.nexsens.com/support/manuals.htm

= Review the sensor manufacturer’s operations manual. This information should have
been provided with the purchase of the sensor. This material can also typically be
found at the instrument manufacturer’s website. If you are still having difficulty,
email your technical support question to:

support@nexsens.com
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NexSens periodically releases new versions of iChart software and iSIC firmware to be
downloaded free of charge. The updated versions typically add new features, improve
existing features, and/or add more reliability to the system. It is important that iChart is
updated to the latest version before connecting a new sensor to your iSIC data logger. Your
computer will require internet access to update automatically.

Help To obtain the latest version of iChart software, open the program on your
computer. In the Help menu, select Check for
User's Guide U pd ates. iChart
About iChart. ..
If your software is up to date, iChart will confirm | \1J curentverison ofichartis upto date.
Redte ety that your computer is running the current
d wenswebss | goftware release.

If a newer version of iChart is available, a dialog box will appear asking if you would like to
upgrade to download the update.

iChart

l‘?

./ Current iChart wersion is '5.02.049", iChart has found a newer wersion 'S.02.087". Woauld vou lke to dawnload the update?

Click Yes. iChart will begin downloading the update.

Note: Depending on your connection speed, this update may take a few minutes. You can
continue running other applications on your computer while the download is progressing.

Downloading iChart Update

32z

When the update has finished the downloading process, click OK and close iChart.

Reopen iChart. When the program opens, iChart will automatically begin the installation
process. Follow the step-by-step installation windows to complete the iChart software
update.

Note: If an internet connection is unavailable on the computer, iChart can be downloaded
onto another computer and then moved to the computer where it needs installed. The latest
version of iChart can be downloaded here:

http://www.nexsens.com/support/downloads.htm
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The In-Situ Level or Baro troll is an SDI-12 sensors that measures barometric pressure and
temperature. This sensor uses a SDI-12 communication protocol.

SDI-12 is a data communications protocol developed specifically for water monitoring
applications. The motivation to develop SDI-12 began in the 1980’s when a group of
environmental monitoring specialists started to become frustrated with the complexity of
interfacing analog sensors with the data loggers of the time. In addition, these low-power
analog sensors were extremely unreliable. A goal was set to develop a protocol that would
address and solve these frustrations.

The Serial Digital Interface Protocol (SDI-12) was the solution to the environmental
monitoring specialists needs. SDI-12 governs exactly how a sensor must communicate with
a data logger. Any sensor claiming to be SDI-12 compatible must accept a standard set of
commands and conform to specific electrical and power standards. SDI-12 sensors are
“smart” sensors. They contain specialized circuitry and programming to enable users to
configure and calibrate the sensor completely independent of a data logger.

There are a number of advantages to using SDI-12 sensors over classic analog monitoring
devices.

O The SDI-12 digital signal is low-power and resistant to data errors.

The sensor’s analog signal is converted to digital in the sensor, not the datalogger.
Use of digital signals greatly reduces the effects of noise interference.

Instantly plug-in or unplug sensors from the system.

Oooo

Understanding the Concept

It is important to understand how SDI-12 sensors work. Sensors that adhere to SDI-12
protocol have a subset of commands that are consistent with every other SDI-12 sensor.
These commands are used to identify the instrument, start a measurement, get data, etc.

The way a data logger works when an SDI-12 sensor is connected to it, is that at a user
specified interval (the log or sample interval), the data logger sends the measurement
command to the instrument. The SDI-12 sensor will then start taking a measurement and
let the data logger know when it will be done doing so. When the sensor has finished taking
a measurement the data logger will ask the sensor for the data.

The sensor will return its data in a data string. This string will look something like this:
0+79.5+0.008+0.988+0.92
With each parameter separated by a plus sign.

One thing SDI-12 protocol does not do is tell the user what parameter and unit of
measurement each returned value is. This information therefore has to be specified in the
software. That is why it is important to know the exact order of parameters and the
associated unit of measurement of each parameter returned.
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Strip the wires back and trim back all wires not shown in the diagram. Connect the In-Situ
Level or Baro Troll as shown in the diagram below.

*
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Once all wiring is completed, the device is ready to be added to an iChart database. To add
the device to an existing database, select Instrument | Add Device. To create a new
database, select File | New Project.

Setup Device Wizard

The Setup Device Wizard will begin. Click Next to continue.

‘Welcome ta the Project Setup \wWizard. This wizard iz designed to simplify zetting up your
environmental monitoring network.

Follows the steps by clicking Next and Back to setup a site and add data loggers. telemetry
and sensors. Read the step by step guide at the top of each step. If you are uncertain
about a setting or selection, use the mouse-over help ta learn more and to choose the best
option for your project.

Feel free to email the MexSens Application Engineering Team for support...
supportiEinexsens. com.

Click Nest to begin.

] Close

< Back

Step 1 — Site Setup

The first step is to create a site for data loggers and sensors to be located in. If this is an
existing project, sites may already exist. Enter a Site Name and click Add.

— <]
1. Site Setup

Enter a site name and description then click Add. Do thiz for 1 or more project sitez. The Project bap will begin to grow as you
develop the network.

o Gited

b b [ own
Site Mame |M |
Description | |
_cBack [ New> | [ Cose |
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Step 2 — Data Logger & Telemetry

The next step is to add the data logger(s) to the sites created in the previous step. Select a

site to add a data logger to. Then select the data logger model number from the list at right
and click Add.

Setup Device Wizard
2. Data Logger and Telemetry
Highlight & Site and select a data logger Manufacturer and Praduct from the list an the right. Click Add and the data logger will be
included in the Project Map
It ; —
BRI BIE
2100-51C
| 00-51C
4100-51C
4200-51C
=
Logger Mame
Drescription Dracument » |
< Back ][ Mest > ] [ Cloge ]

The iSIC Data Logger Communication Properties dialog box will appear. Enter the
required iSIC data logger connection information (see below for model-specific instructions)
to finish adding the data logger to the selected site. When complete, click OK.

For an iSIC data logger, enter the iSIC address and select the PC COM Port that the data
logger is connected to.

= The iSIC address is typically ‘1’. If unknown, enter ‘O’ and click Test Connection to
determine the address.

= The PC COM Port drop-down menu is the list of available COM ports iChart detected
on the computer.

iSIC Data Logger Communication Properties

2.1 Communication Properties

Enter i5IC data logger address and communication properties. If connected, click Test
Connection to confirm settings.

[ratalogger Connection

GIC Address i]

Direct PC Connection
PC COM Port COME

.v.
Detal COME, 3600 baud, N31, None (-]

Test Cannection

Sensor Interface Manual 6



NexSens Technology, Inc.

For a 2100-iSIC, enter the 2100-iSIC address, phone number, and PC COM Port that the
computer phone modem is connected to.

= The 2100-iSIC address is typically ‘1’. If unknown, enter ‘0O’ and click Test
Connection to determine the address.

= The PC COM Port drop-down menu is the list of available COM ports iChart detected
on the computer. Internal PC phone modems are typically set to COM3.
iSIC Data Logger Communication Properties

2.1 Communication Properties

Enter i51C data logger address and communication properties. If the data logger is
connected, click Test Connection button to confirm your settings.

Connect Through
PC Landiine Modem ~|

Datalogger Connection

210048IC Address |1

Phone number | 1234567690

PC Modem Connection
PC COM Port COME

-
Deta COME, 9600 baud, N&1, RTS/CTS

For a 3100-iSIC, enter the 3100-iSIC address and the IP address of the data logger.

= The 3100-iSIC address is typically ‘1’. If unknown, enter ‘O’ and click Test
Connection to determine the address.

The IP address is provided by the cellular service provider in which your cellular data
account is setup. The port is set to 500 by default.

iSIC Data Logger Communication Properties

2.1 Communication Properties

Enter i5IC data logger address and communication properties. [f the data logger is
connected, click Test Connection button to confirm pour settings.

Connect Through

Internet ~

Datalogger Connection
3100451C Address |1

IP Address:Port 19218811 500

Test Connection
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For a 4100-iSIC, select the method in which the 4100-iSIC is connected to your PC and
enter the 4100-iSIC address.

= A 4100-iSIC can connect to a PC through a 4100-BASE or a 4200-iSIC.
0 A 4100-BASE system connects to a PC via RS-232 cable.
0 A 4200-iSIC connects to a PC via landline telephone.

= The 4100-iSIC address is ‘1’ by default.

o |If there is more than one 4100-iSIC in use, each 4100-iSIC should be
programmed with different addresses (See the 4100-iSIC | iSIC Addressing
section in the iSIC manual).

iSIC Data Logger Communication Properties

2.1 Communication Properties
Enter i5IC data lagger address and communication properties. If connected, click Test
Connection to confirm settings.

Connect Through
H00-Baze v

Dratalogger Connection

4100451C Address |10

B ase Radio Connection

PC COM Bort COME w
Detail COME. 3600 baud, M81, Mone D

Cancel

For a 4200-iSIC, enter the iSIC address and PC COM port the data logger is connected to.

= The 4200-iSIC address is typically 250. When communicating with a 4200-iSIC, any
communication using the 4200-iSIC address will be sent to the 4200-iSIC data
logger.

0 Communications using any other address will be broadcast to any 4100-
iSIC(s) in your radio network.

Note: Do not use address ‘0’ when communicating to a 4200-iSIC.

= The drop down menu of PC COM Port’s is the list of available COM ports iChart
detected on the computer. Internal phone modems are typically set to COM3.
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Step 3 — Sensor

After selecting a data logger, click Next and select In-situ from the drop-down list of
manufacturers. Then select the Troll model associated with your device and click Add.

Setup Device Wizard
3. Sensor
Highlight an iSIC data logger and zelect a Manufacturer and Product from the list on the right. Click &dd, complete the Sensor
Property dialog and the sensar wil be included in the Praject Map.
il iBarg Troll | |
Level Trol 300
Lewvel Tral 500
Level Tral 700
= I mini Trall
3. Seneor ! PTX1830
F<D261-10 r
| Prenact.ann ]
add | [ Deete | [ Up
Sensor Name
Diescription Diocument 4 |
< Back ” Mext > 1 [ Close ]

The Sensor Properties dialog box will come on the screen. Change the SDI-12 Address
field if the troll is using a different SDI-12 address (required if more than one SDI-12 sensor
is used). Select the appropriate unit of measurement of each parameter in the Available
Parameter list and add them into the Selected Parameters column. Make sure the
parameters are added in the order the troll returns them and that the unit of measurement
matches the unit of measurement returned by the troll.

Smart Sensor Properties

3.1 Setup Smart Senzor

Select a parameter from the ‘Available’ list on the left then click ‘Add’ to move it to the 'Selected" list on the right. Use the 'Move Up' and Move Down'
buttons to rearrange the order. |t iz important that the order matches that of the sensor output.

Earo Trall

: 2 Shaow Detail

SDI-12 Address |0

fémperaturé“[[ﬁ‘]‘ ;
Barometic Prezsure [mBar]

|

Sensor Interface Manual 9



NexSens Technology, Inc.

Click OK and the sensor will be added to the selected data logger. More sensors can be
added at this time by selecting the sensor manufacturer and then sensor model number
from the drop down menu on the right. Click Next when finished adding sensors.

3. Sensor

Highlight an iSIC data lagger and select a Manufactuier and Praduct from the list on the right. Click Add, complete the Sensor
Property dialog and the sensor will be included in the Project Map

i= Sitel In-Situ

¥
4 Baro Trall ~
Barai{ ol Level Trol 300 3
- Temperature (C) Level Trol 500 3
* Barometic: Pressure [mBar) Level Trall 700

mini Trall

PTx1830, 0100

PT1830. 015 =
PTW1830 020 M

Add ][ Delete ][ Up J[ Dawn ]

Senzor Name | |

Description | | Dlocument 2 |

[ < Back J[ et > } [ Lloge J
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Step 4 — Input/Output

Enable any output and control features of the data logger. See the iSIC manual, section
4.4.2 iSIC Controls for more information on this functionality.

Setup Device Wizard

4. Input/Output
Select each data logger then change output option az needed.

Control Dutput

m [ i= Sitel : i [T Enable mairtenance switch

4. Input/Output |

< Back ” Mext > ][ Close

Step 5 — Log

Select each data logger from the site list and enter the desired Log Interval and Sample
Interval for the data logger in the Interval section. In the Log Value section, select how
the data logger should log data points.

Setup Device Wizard

5. Log
Select each data logger then change interval and log value as needed

&-siRICH () Time-base () Eventbase
Time-haze
Log Interval a0

[minute]

Sample Interval
[mirute] a0

(&) Instantaneous () Minimurn
() Awerage () Mawimum

Log Memary Made
(=) Aol aver (O Stop

< Back || Next » |l Close

Log Mode

The Log Mode controls when data is logged by an iSIC. In Time-base (the default and most
common), data is logged at a specified interval, controlled in the Time-base section. In
Event-base log mode, data is only logged when a ground pulse is sent to the Rain input pin
on the iSIC digital terminal strip (such as from the contact closure of a tipping bucket rain

gauge).
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Log Value

By default, the Sample Interval and Log Interval are equal. When a sampling interval is
different than the log interval, all the sampled measurements for the iSIC are used to
calculate the average, minimum, or maximum of that logging interval (based on the log
type selected, only one can be selected at a time). The individual data points that comprise
the samples are not saved; only the final, average, minimum or maximum data point is
saved at the specified log interval.

Log Memory Mode

The default memory mode is Roll over, and is the recommended operating mode. In this
mode, the last ~150K readings (when using 512K flash) will be stored in iSIC memory.
When the iSIC memory has filled with readings it will “roll over” the original readings and
keep logging. This is ideal for real time applications, where data is being uploaded to a PC
as

In Stop memory mode, the first ~150K readings (when using 512K flash) will be stored in
the iSIC memory. When the iSIC memory has filled with readings, it will stop logging until
memory is cleared. When operating in this mode, it is recommended that memory is cleared
every time data is uploaded.
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Step 6 — Finish
All data loggers and sensors must be programmed before data collection can begin.

= Select an iSIC data logger and click the ‘Program iSIC’ button. Before programming
an iSIC:

0 The iSIC must be powered and connected to the computer.

0 The 2100-iSIC must be powered and connected to a phone line.

0 The 3100-iSIC must be powered and have a cellular data account.
o]

The 4100-iSIC must be powered and be able to communicate to the computer
through a 4100-base or 4200-iSIC

0 The 5100-iSIC must be powered and be able to communicate to the computer
over Ethernet.

= Click Finish when programming is complete.

Setup Device Wizard
6. Finish
Select each data logger then press 'Program i51C' button to program the data logger. MOTE: THE DATA LOGGER MUST BE
PROGRAMMED FOR DATA COLLECTION TO BEGIM.
- iSIC[] Erogram iSIC
[ <Back Jf Frmsh | [ COose |

This wizard can always be revisited by selecting Project | Setup Device Wizard if you
would like to program an iSIC at a later time or need to setup other sites, data loggers, and
sensors.

Step 7 — Retrieve an Initial Data Set and Use the Instrument Within iChart

After your sensor has been added to the database, the main instrument control screen will
appear.

Important: All parameters are initially displayed with blank values until after the first log
interval has passed and data has been interrogated. Once data has been retrieved from the
iSIC, these fields will show the most recent data set recorded by the instrument. By default,
iChart will automatically interrogate devices five minutes after every hour.
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Before multiple SDI-12 sensors can be used with a data logger they must each be
configured to use a different address using SDI-12 commands.

In iChart, go to the Advanced | iSIC | iSIC menu. The iSIC Setup dialog box will open:

iSIC Setup
Connection General Power Schedule Analog 50112 T5110 iSIC Command
PC Settings iSIC Settings
PCCOMPot | COMT ¥ i51C Address
D etail CO1, 9600 bawd, MET, Mone E] a
Lonnection isiC [bIrECl"CDnnEC[] i I.V |
P10 Lardine modem)

H00-51C [Cellular madem)
3200-51C [Cellular madem/radia)
A100-51C [Spread spectium radio]
4200451C [Landiine modem/radia)
5100-5IC [E themet]

Cloze

The first screen gives you the iSIC connection opens. Enter the COM port and connection
method of the desired iSIC as well as the iSIC Address. For example, if you are trying to
connect to a 2100-iSIC with a modem connected to COM3, select 2100-iSIC from the
connection drop down menu, and COM3 from the COM port menu. The address will typically
be ‘1’ unless connecting to a 4100-iSIC. When this information has been correctly entered,
click the Connect button.

After connecting click on the SDI-12 tab and follow the steps on the following page to
configure the SDI-12 sensor:

SIC Setup

| Connection General Power Scheduls Analog | sDlz 75110

Command | 0!
210164 2cf004 023049 21 df
Result | par,

Cloze

****To avoid confusion, only connect one SDI-12 sensor at a time during this setup****

Sensor Interface Manual 14



NexSens Technology, Inc.

1. First make sure the only SDI-12 sensor connected to the iSIC data logger is
the SDI-12 sensor you want to change the address on.

This is to avoid accidentally changing the wrong SDI-12 sensor or changing this
sensor to an SDI-12 address that already exists.

2. Then send the “?!” command.

The sensor will return n<cr><If> where n is a number 0-9 and represents the
current address. If a NAK is returned the sensor may not be correctly wired or
correctly operating in SDI-12 mode as the iSIC cannot communicate to it via SDI-12.

If Failed sending command is returned, click on the general tab. Make sure you
can communicate with the data logger. If not, see the data logger communication
troubleshooting sections in the iSIC manual for the corresponding data logger trying
to be connected.

3. Next send the “Ol!'” command.

Verify that the SDI-12 sensor is correctly connected. Replace O with the current SDI-
12 address if a different one was returned by ?!.

4. Then send “OA<NewAddress=>!", where <NewAddress> is a number 1 to 9
that is not being used by any other SDI-12 sensor that will be connected to
this data logger

Change probe address from O to a new address. NewAddress must be from 1 to 9.
Replace O with the current SDI-12 address.

5. Then send “<NewAddress=>I!" to verify the address change where
<NewAddress=> is the address used in step 4.

Verify new address.

****|t is recommended that the sensor is now tagged with the SDI-12 address it
was just set to make it easy to distinguish in the future****
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If SDI-12 data is displayed as -100000 in their native units it indicates that there is SDI-12
communication problem between the data logger and the SDI-12 sensor. In this situation,
there are 3 possibilities.

1. Loose wiring between the logger and sensor

2. The sensor is not functioning correctly

3. The data logger SDI-12 interface is not functioning correctly
Loose wiring:

Verify all cable connections and wiring according the sensor interface manuals located here:

http://www.nexsens.com/support/manuals.htm

Make sure all connections are securely made and that the sensor is powered.
Checking whether the sensor/data logger is functioning:

In iChart, go to the Advanced | iSIC | iSIC menu. The iSIC Setup dialog box will open:

SIC Setup
Connection General Pawer Schedule Analog S0Dl12 T5110 iSIC Command
PL Settings iSIC Settings

PC COM Port COM1 | i5IC Address

Detail COM1, 9600 baud, M31, Mone D 1

LConnection i5IC [Direcl.connect] ]
iSIC [Direct connect]
2100451C [Landiine maderm]
3100-51C [Cellular modem)
3200-51C [Cellular modem/radio)
A100-51C [Spread spectium radia)
4200-51C (Landline modem./radio)
S100-SIC [Ethemet]

The first screen gives you the iSIC connection opens. Enter the COM port and connection
method of the desired iSIC as well as the iSIC Address. For example, if you are trying to
connect to a 2100-iSIC with a modem connected to COM3, select 2100-iSIC from the
connection drop down menu, and COM3 from the COM port menu. The address will typically
be ‘1’ unless connecting to a 4100-iSIC. When this information has been correctly entered,
click the Connect button.

After connecting click on the SDI-12 tab and follow the steps on the following page to
configure the SDI-12 sensor:
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SIC Setup

| Connection General Power Scheduls Analog sDlz 75110

Command | 0!
210164 2cf004 023049 21 df
Result | par,

Cloze

1. First make sure the only SDI-12 sensor connected to the iSIC data logger is
the SDI-12 sensor you want to change the address on.

This is to avoid accidentally changing the wrong SDI-12 sensor or changing this
sensor to an SDI-12 address that already exists.

2. Then send the “?!” command.

The sensor will return n<cr><If> where n is a number 0-9 and represents the
current address. If a NAK is returned the sensor may not be correctly wired or
correctly operating in SDI-12 mode as the iSIC cannot communicate to it via SDI-12.

If Failed sending command is returned, click on the general tab. Make sure you
can communicate with the data logger. If not, see the data logger communication
troubleshooting sections in the iSIC manual for the corresponding data logger trying
to be connected.

3. Next send the “Ol!” command.

Verify that the SDI-12 sensor is correctly connected. Replace O with the current SDI-
12 address if a different one was returned by ?!.

4. Next send the “OM!”” command.

You should see the respond back from the SDI-12 sensor. Wait for the “seconds to
wait” before proceeding. Verify the number of parameters returned matches the
number of parameters listed in iChart for this sensor. Replace O with the current
SDI-12 address if a different one was returned by ?!.

The format:
<address><seconds to wait>=<number of parameters><cr><lIf>

Both the address and number of parameters will be single digit numbers.

5. Next send the “ODO0O!”” command.
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You should see the respond back from the SDI-12 sensor. The response will be the
data values separated by ‘+’ signs. If not all parameters are returned, send “0OD1!”.
Replace O with the current SDI-12 address if a different one was returned by ?1.

If you are unable to communicate with the SDI-12 sensor at this point, the only way to
diagnose the issue further is to try the sensor on another known working data logger to see
if it can communicate with the sensor, and to try a known working sensor on the data
logger.

If this is not feasible contact NexSens for returns.
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Up to ten SDI-12 sensors may be connected to the iSIC Datalogger.

It is recommended

that multiple SDI-12 sensors be connected in a “daisy-chain” fashion inside a separate

junction box.

Each sensor must have a unique SDI-12 address.

could be set to Address 0. The next sensor should be Address 1.

\_/

& | |1somz
LS [ [Fswn iSIC: DB
=) 3-BAT Female

:__,_e_ 4G Connasor
e | |=F1Re
& | |ePiTs
e | rene
& [prere B
(& [erars 2
1S | [10-cho
|2 | |n+Famx
| S| [12FaTx MexSens iSIC
& | [1en
12| [remon
& | |1smon
& | |eran
Junction Box

Analog

[ 1

o] [ (=

Ackloees C | Ackiness 1

Aekinags 7

50112

Device

18-Tip e
15ring | [ &
wesv| [ |
1am0 | [
12201 | [
1| [
wanz | (&
a0z | [
s-ahD | [ |
rand | &
aa0s | o
sacnhD | [ & |
e | o
3-ADT o
z-aono | [
rono | [
Terminal Stri
Pin Top Side Bottom Side
1 ISIC SDI-12 Device #1 SDI-12
2 ISIC BAT Device #1 +12V
3 ISIC GND Device #1 Ground
4 Terminal Pin 1 Device #2 SDI-12
5 Terrninal Pin 2 Device #2 +12V
5} Terminal Pin 3 Device #2 Ground
7 Terminal Pin 4 Device #3 SDI-12
8 Terminal Pin & Device #3 +12V
9 Terminal Pin 6 Device #3 Ground

*This table is only an example, if wired for 3
different SDI-12 sensors. Make sure each sensor
is configured with a different SDI-12 address
before wiring them into the junction box.

sDI-12
Device

For example, the first SDI-12 sensor
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