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About NexSens Technology, Inc.

NexSens Technology, Inc. was started in the 1990s with a mission to advance the capabilities

and simplify the development of environmental monitoring systems. Our main focus is on the
creation of easy -to-use computer softwar e and powerful communications technology to provide
advanced remote data acquisition and data logging systems.

iChart is an easy -to-learn, easy -to-use Windows -based software program designed to interface

with the industryod6s most p oginglsengors and systems. A tagennubi | moni t
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 NexSen s 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 connection s and is designed for
environmental data monitoring with NexSens communication equipment and software.

Remote data acquisition systems have been developed specifically for unattended monitoring

applications. NexSens telemetry systems provide real -time ac cess and 2 -way communication to
remote environmental monitoring systems via direct -connect, landline phone, radio, and cellular
telemetry.

Unpacking and Inspection

Before you setup your iSIC Data logger, take a few minutes to insure that all equipment is
present and un -damaged. Data loggers ship in custom foam packaging to help avoid damage
from shipments. It is recommended to keep this packaging if you plan on shipping the data
logger again. Among the items included with the iSIC are:

¢ NEMA 4x enclosure with integral data logger
¢ RS232interface cable
¢ 8.5 A -Hr12Vinternal iSIC battery
¢ Five desiccant bags
¢ Resistor pack (includes four 56 W resistors)
¢ Two feed -through gland fittings
Be sure to check for all signs of visible damage due to shipping I cracks in the enclosure,
damage to the enclosurebs seal. I f any damage i s pres

service representative.

i SIC User6s Manual 1
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1 Principles of Operation
1.1 iSIC Components

The enclosure that houses the NexSens iSIC PCB, wiring, and
70 (inches) and i s cdutyfberglassct ed of

This enclosure is certified for both indoor and outdoor use.
Falling dirt, rain, sleet, snow, windblown dust, splashing water,
hose -directed water, and corrosion will not damage the
enclosure. In addition, the box will be undamaged by the
formation of ice on the enclosur e.

A number of connectors are located externally on the iSIC enclosure
(2) Expansion plugs  for half -inch conduit or gland fittings

Two gland fittings are  supplied with each iSIC to allow cables to enter the
inside of the iSIC enclosure.

Additiona | gland fittings can be purchased in two packs as part #A75.
http://www.nexsens.com/products/nexsens_a75.htm

(1) Gortex enclosure vent

A vent made of Gortex material is installed on the  outside of the

enclosure to allow air to pass and keep moisture out. This keeps the
enclosure pressure at equilibrium with the atmosphere.

b Spare or additional vents can be purchased as part #A70.
http://www.nexsens.com/products/nexsens_a70.htm

SIC Userdéds Manual 2
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(1) MS8 connector for the connection of  Sensor RS-232 Port0or RS-485.

This connector allows for quick connection for instruments such as YSI
Sondes, which has a mating MS8 connector at the end of its cable.

(1) Ground lug for electrical grounding

The ground lug on the outside of the enclosure provides an earth ground

to the electronics inside as well as any sensors powered by the data

logger . A direct burial ground rod version is available as well as a pipe
mount grounding clamp.

These grounding kits can be purchased as part #A38 or A38 -P.
http://www.nexsens.com/products/grounding_kits.htm

More information on wh  y grounding is important can be found here:
http://www.nexsens.com/knowledgebase/grounding.htm

© O

(1) MS2 connector for regulated solar or AC float charger connection

For solar charg ing applications, three sizes of solar panels are available

to keep a NexSens system charging year round . A 20W solar panel is a
typical size used as it can keep almost any application charging without

worry. An MS2 to flying lead cable can be used to powe r the data logger
from user supplied external power sources.

N

i'

Solar panels can be purchased as part #A21 to A23.
http://www.nexsens.com/products/solar_power_Kkits.htm

Contact NexSens to  determine the best battery or solar panel size, or
find more information regarding the calculations here:
http://www.nexsens.com/knowledgebase/batteries_solar_ac_power.htm

For AC power applications a float charger is used to keep the internal
data logger battery fully charged.

This float charger can be purchased as part #A11.
http://www.nexsens. com/products/nexsens_battery chargers.htm

If used outdoors, a deep outlet cover is recommended and can be
purchased as part #A15.
http://www.nexsens.com/products/nexsens_al5.htm

280
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External Dimensions

(NEMA 4X Encl osure): 120 x 8.50 x 6.950 (inches)

12.00

- 1.75 513
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Internal:

A number of connectors are located internally on the iSIC enclosure:
4

O Expansion Plugs 1 A number of connectors are located internally on the iSIC
enclosure. These allow an interface to the multitude of sensors in your system. An
iSIC data logger allows 4 RS-232 devices, RS-485 devices, 8 analog inputs, a tipping

bucket rain gauge, and 10 SDI -12 sensors to be connected at a single time. These
numbers can be further increased with expansions. See the following pages for more
information.

O Internal Battery 7 The NexSens iSIC comes standard with a sealed rechargeable lead

acid 12V 8.5 A -hr battery. Recharging is possible through the use of a float charger
or solar panel equipment

O Fuses i Two fuses are located on the left edge of the plate inside the iSIC enclosure.
The top fuse connects to the internal battery. The bottom fuse connects to the
charger/external power. These are 3A time delay speed type fuses, rated for
250VAC.
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Digital and Analog Connectors

Two 16 -pin un -pluggable terminal strip connectors are located inside the enclosure. Power and
sensors will be connected to these terminals. The connector on the left is for connecting digital
and smart sensors. The conn  ector on the right is for connecting analog sensors. Descriptions for

the pins on both connectors are given below:

A factory installed option for analog, digital, and galvanic dissolved oxygen sensor expansion is
available. The interface connections for ex pansion are located behind the battery.

1-501-12 U 16-Tip

S S |
2-5WA . 15-Rin

_3- SEAT ISIC DBY 1-1--Ex.:‘u' _g_

= 4-GND 13-400 3 |

= 541 Rx 12-401 a

& | [6P1Te 11-AGND] | &

(e e _ o oz | g

ElRaeis . I,_‘U'“ i-A013 |

(& [¢r2Te E‘ g sacno | [g]

| 2| |10-EHD F-A0M =1

| S| |11-Paps §-ADG k=l

| & | [12-F3Tx MexSens iSIC -AGHD | | S |

| 3o 4-AD0E a

IR et | [a]

:El': 15-DI01 2-AGHO :Ei:

(=] 16-Rain 1-Dal [=]
Digital Connector Analog Connector
SDI-12: Connection for SDI  -12 sensors. Tip: Telephone wire connection pin
SW.A: 12V, 200 mA power switch. Ring: Telephone wire connection pin
BAT: Pass-through battery power pin Ex.5V: 5V Excitation voltage
(fused) ADO i AD7:  Analog Inputs
GND: Ground (digital) AGND: Analog ground
P1.Rx: RS-232 Receive Pin (Port1) - Input DAO: Digital to Ana log output

P1.Tx: RS-232 Transfer Pin (Port1) - Output
P2.Rx: RS-232 Receive Pin (Port2) - Input
P2.Tx: RS-232 Transfer Pin (Port2) - Output
P3.Rx: RS-232 Receive Pin (Port3) - Input
P3.Tx: RS-232 Transfer Pin (Port 3) - Output
DIOO0: General purpose Digital 1/0.

DIO1: General purpose Digital 1/0.

Rain:  Tipping bucket rain gauge input

Expansion Connector

See Appendix B: iSIC System  with Expansion
Connector for wiring.
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ISIC Specifications

Analog Inputs

Analog Output

Power Outputs

Pul se Counter
Digital 1/0 Ports
SDI -12 Interface
RS-485 Interface

RS-232 Interface

Host Interface

Supported Serial
Communication Protocols

Internal Memory
Power Requ irements

Typical Current Draw

Battery
Temperature Range

Ethernet  Power
Requirements

Standard: (4) differential or 8 ) single -ended
Optional: (4) differential or (8) single -ended additional
0-2.5 Vauto range. 12 -bit resolution.
Standard: (1) 12-bit channel

Optional : (1) 12 -bit channel

0-5Vor0 -2.5 V programmable

12 V 100 mA configurable switch

5V 50 mA analog excitation voltage

12 V output, fused from battery

Tipping bucket counter, max rate: 12Hz

Two standard generic 1/O ports

One SDI -12 port

One RS-485 port

Standard: (3) RS -232 sensor ports
Optional : (3) RS -232 sens or ports additional

One RS-232 host port, SDI-12 or RS -485 port can be
configured as slave

NMEA 0183 or Modbus RTU
2 MB Flash memory, over 500,000 data points minimum

Voltage: 10.7t0 16  VDC

3 mA sleep, 8 mA processing, 36 mA analog
measurement

12 VDC internal battery
-200Cto+60 C

60 mA continuous, power management available

i SI'C User 6s
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5100 -iSIC 1 Landline Ethernet
1.3 Typical Site

The NexSens 5100 -iSIC supports landline Ethernet  communication between a remote monitoring
site and a computer base station with an internet connection . It is the most desirable syst em for
a monitoring site where an Ethernet connection is available at the remote site

Shown below is an example site:

Cable
Maodem
Data to
2 iChart
3y
-\ fOData.com 1
PAVLLVW VA VeV
Internet Connection .
i &
- N
] s
- iChart 1
H I Software
= . }_{'
Ethemet Connection to [ ]

cellular data loggers

The above system consists of the following components:

1. PCrunning iChart Software
2. 5100 -iSIC Data logger
3. Multi - parameter Water Quality Sensor

A computer run  ning iChart software will have a configuration file, called an ICR on it. This file is

created in iChart and holds information such as which data loggers are used, and which sensors

are connected to that data logger. With this ICR file data can be uploaded and processed from
the data logger.

i SIC User6s Manual 8
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1.4 Communication

iChart software communicates to a 5100 -iSIC device through an internet connection. The
5100 -iSIC will be assigned a static IP address. The Router that connects the 5100 -iSIC to
the internet should also h  ave a static IP address and port forward external internet traffic to

the internal 5100 -iSIC IP address on ports 10001 and 9999.

Internet Connection

iChart
Software
Sk‘.-._z
— —l. “—
i
;
5100-iSIC — | | .
——— |=—— | c— | [ |
Data Logger

Internal Network
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1.5 Configuring a 5100 -iSIC data logger
To access the 5100 -iSIC from the internet, its address must be opened to the public. This
typically is done with port forward on the router.
5100 -iSIC Setup
IP: internal_IP
Port: 9999 and 10001
Router Setup
IP: public_IP
Port: 9999 and 10001
The public_IP is the IP address of the router that the public can access.
You want to set your router to open a pinhole (or port forwarding) to map the
public_IP:9999 and public_IP:10001 to internal_IP ports 9999 and 10001.
So to access the 5100 -iSIC from the internet, you would specify public_IP in your Port
Redirector setup.
The router must have a static IP address. This is so that the IP address entered into the Port
Redirector software does not need to change each time power is cycled to the router.
Port Forwarding Port Triggering Port Blocking True Static IP Port
Management
PORT FORWARDING
FPort Forwarding is used to direct authorized inbound traffic to the appropriate server(s)
ar specifically identified application{s) on the networlk.
[ ] Disable all Port Forwarding rules
P Port R
Select # Apzllcatlun ° =nas Protocol IP Address Enable
= Public Private
{3 1 iSIC 5535 9555 ~ 9595 5553 ~ 5355  TCP 10.1.10.240
{7 2 iSIC 10001 10001 ~ 10001 10001 ~ 10001 TCP 10.1.10.240
add new edit delete
Example Comcast router port forwarding setup
i S User s Manual 10
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Installing Software

Insert the CD that came with the 5100 -iSIC device. The installation screen should
automatically be displayed. Click Software

Note: The software may also be downloaded from
http://www.nexsens.com/download/5100 -isic.zip

Quick Start Guide

User Manuals and Application

Software

¥Port-03 User Guide

Browse the CD

Contact Us

Visit us on the Web

Next click on the  NET Framework and follow the installation wizard. This is required for the
software to work correctly.

Java Test
Java RE

l —)
2 —

3 —

Browse the CD

Visit us on the Web

After successfully installing the NET Framework click on Device Install er and follow the
installation wizard. This will allow you to setup your 5100 -iSIC IP Address .

i SI'C User6s Manual 11
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After successfully installing the Device Installer click Comm Port Redirector and follow
the installation wizard. This will allow you to access the 5100 -iSIC through a virtual COM
port.

After installing the three pieces of software, you will need to restart your computer.

Note: you must restart your computer for the software to function properly.

On the | ocal network the device iIis installed
Note: this ste p must be performed on the local network the 5100 -iSIC is connected to. For
example, the computer should be connected to the same switch or router the 5100 -iSIC is

connected to.

After restarting the computer, from the Start Menu run the Lantronix Deviceln staller
program. The program will automatically detect 5100 -i S| @B the network. Click Search
to find devices powered after running the program.

EL Lantronix Devicelnstaller 4.1.0.3 [._“E]m
File Edit Yiew Device Tools Help

» e e

Search  Assign IR, Upgrade

= E‘g Lantrani n an 1P ac!dress to a device, Type Mame Group IP Address Hardware Address Status
=gl Local Ares Comnection (1921681115 || <jeeponng 1921681119 00204491816 Onine
&3 KPor ZERPot-03 1921681250 002044920282  Orline

g Feady
Click the Assign IP  icon and select Assign IP Address from the Device menu. Follow the

instructions to se tup the device to use a static IP address. Note: the address assigned here
should be based on the individual network. Contact the system administrator for allowable
IP addresses.

-

X]

<

—

Assignment Method

Would you like to specify the IP address or should the unit get its
settings from a server out on the network?

() Obtain an IP address automatically

(%) Assign a specific IP address

TCPJIP Tutarial

< Back Next:fQ [ Cancel ] [ Help

i SI'C User6s Manual 12
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Place a check in  Assign a specific IP address and click Next .
Next you w ill be asked about specific IP settings. Enter the desired IP (make sure it will not

conflict with your DHCP server)

If the device will be running on the same subnet as your computer, run command prompt
and enter Oipconfigbd to g eeé¢faultGaewap Othervese coMactsykur and D

system administrator for these values.
Fromthe StartMenu  select:

Start -> All Programs -> Accessories -> Command Prompt

At the prompt type ipconfig  and hit enter

i SIC User6s Manual 13

































































































































































































































