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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 industryôs 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 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:  

Ç NEMA 4x enclosure with integral data logger  

Ç RS232 interface cable  

Ç 8.5 A -Hr 12V internal iSIC battery  

Ç Five desiccant bags  

Ç Resistor pack (includes four 56 W resistors)  

Ç Two feed -through gland fittings  

 

Be sure to check for all signs of visible damage due to shipping ï cracks in  the enclosure, 

damage to the enclosureôs seal.  If any damage is present, please call a NexSens customer 

service representative.  
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1  Principles of Operation  
1.1  iSIC Components  

The enclosure that houses the NexSens iSIC PCB, wiring, and 

battery is a durable NEMA 4X enclosure. It mea sures 12ò x 8ò x 

7ò (inches) and is constructed of heavy-duty fiberglass.   

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 t he 

enclosure.  In addition, the box will be undamaged by the 

formation of ice on the enclosure.  

 

 

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.   

 

Additional 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.  

 

Spare or additional ve nts can be purchased as part #A70.  

http://www.nexsens.com/products/nexsens_a70.htm   

 

(1) MS3 connector for permanent RS-232 direct connection to the data logger. A DB9 

connector for RS -232 co nnection is also available inside of the enclosure for stand alone 

data logging applications.  

 

 

Five different cable lengths ranging from 25ft to 250ft are available for 

permanent RS -232 connection to the data logger in direct to PC 

applications . These c ables have a DB9 connector on one end for PC 

connection and an MS3 connector on the other for weather proof data 

logging connection.  

 

These cables can be purchased as part #A60 to A64.  

http:/ /www.nexsens.com/products/rs -232_cables.htm   

 

http://www.nexsens.com/products/nexsens_a75.htm
http://www.nexsens.com/products/nexsens_a70.htm
http://www.nexsens.com/products/rs-232_cables.htm
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(1) MS8 connector for the connection of  Sensor  RS-232  Port 0 or 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 w ell 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 why grounding is important can be found here:  

http://www.nexsens.com/knowledgebase/grounding.htm   

 

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

 

 

 

For solar charging application s, 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 power the data logg er 

from user supplied external power sources.  

 

Solar panels can be purchased as part #A21 to A23.  

http://www.nexsens.com/products/solar_power_kits.htm   

 

Contact NexSens to determine the b est 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 powe r 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/ne xsens_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_a15.htm   

 

http://www.nexsens.com/products/grounding_kits.htm
http://www.nexsens.com/knowledgebase/grounding.htm
http://www.nexsens.com/products/solar_power_kits.htm
http://www.nexsens.com/knowledgebase/batteries_solar_ac_power.htm
http://www.nexsens.com/products/nexsens_battery_chargers.htm
http://www.nexsens.com/products/nexsens_a15.htm
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External D imensions :     

 

(NEMA 4X Enclosure): 12ò x 8.5ò x 6.95ò (inches)  
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Internal:  

 

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

Ǒ Expansion Plugs  ï A number of connectors are located internally on the iSIC 

enclosure.  These allow an interface to th e 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.  

Ǒ Internal Battery  ï 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.   

Ǒ Fuses ï 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.   



NexSens Technology, Inc.  

iSIC Userôs Manual  6 

 

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 connector on the ri ght 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 expansion are loc ated behind the battery.  

 

 

 

Digital Connector  

SDI -12: Connection for SDI -12 sensors.  

SW.A:  12V, 200 mA power switch.   

BAT:  Pass- through battery power pin 

(fused)  

GND:  Ground (digital)   

P1.Rx:  RS-232  Receive Pin (Port 1) -  Input  

P1.Tx:  RS-232  Transfer Pin (Port 1) -  Output  

P2.Rx:  RS-232  Receive Pin (Port 2) -  Input  

P2.Tx:  RS-232  Transfer Pin (Port 2) -  Output  

P3.Rx:  RS-232  Receive Pin (Port 3) -  Input  

P3.Tx:  RS-232  Transfer Pin (Port 3) -  Output  

DIO0:  General purpose Digital I/O.   

DIO1:  General purpose  Digital I/O.   

Rain:  Tipping bucket rain gauge input  

 

Analog Connector  

Tip:   Telephone wire connection pin  

Ring:   Telephone wire connection pin  

Ex.5V:   5V Excitation voltage  

AD0 ï AD7:  Analog Inputs  

AGND:  Analog ground  

DA0:   Digital to Analog output  

 

Exp ansion Connector  

See Appendix F: iSIC System  with Expansion 

Connector  for wiring.  
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1.2  iSIC Specifications  

Analog Inputs   Standard: (4)  differential or 8 )  single -ended  

     Optional: (4)  differential or (8)  single -ended additional  

0-2.5  V auto range. 12 -bit resolution.  

 

Analog Output   Standard: (1) 12 -bit channel  

     Optional : (1) 12 -bit channel  

0-5 V or 0 -2.5  V programmable  

 

Power  Outputs   12 V 100 mA configurable switch  

5 V 50 mA analog excitation voltage  

12 V output, fused from battery  

 

Pulse Counter    Tipping bucket counter, max rate: 12Hz  

 

Digital I/O Ports   Two standard generic I/O ports  

 

SDI - 12 Interface   One SDI -12 port  

 

RS- 485  Interface   One RS-485  port  

 

RS- 232  Interface   Standard: (3) RS -232 sensor ports  

     Optional : (3) RS -232 sensor ports additi onal  

 

Host Interface  One RS -232  host port, SDI -12 or RS -485 port can be 

configured as slave  

Supported Serial    

Communication Protocols  NMEA 0183 or Modbus RTU  

 

Internal Memory   2 MB Flash memory,  over 500 ,000 data points minimum  

 

Power Requirements  Voltag e: 10.7 to 16  VDC 

 

Typical Current Draw   3 mA sleep, 8 mA processing, 36 mA analog 

measurement  

 

Battery     12  VDC internal battery  

 

Temperature Range    -20 C̄ to +60 C̄ 

 

 



NexSens Technology, Inc.  

iSIC Userôs Manual  8 

 

 iSIC ï Direct to PC or Stand Alone  
1.3  Typical Site  

The NexSens iSIC supports direct conn ect communication between a remote monitoring site and 

a computer base station. It is the most desirable system for a monitoring site that is under 250ft 

away from the monitoring station, and where a cable can easily run between the two , or if the 

data log ger will run óstand aloneô and periodically visited to upload data.  

Shown below is an example site:  

 

 
The above system consists of the following components:  

1.  PC running iChart Software  

2.  A60 -A64 RS-232  Direct Connect Cable  

3.  iSIC Data logger  

4.  A22 20 -Watt Sola r Panel  

 

A computer running 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 fi le data can be uploaded and processed from 

the data logger.  
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1.4  Communication  

Before your PC can begin to receive real - time data from the iSIC, a RS-232  Direct Connect Cable 

must be connected into the iSIC enclosure.   

Important : Always remove power from all  NexSens communications devices when wiring to the 

iSIC.  

NexSens supplies a variety of permanent RS-232  Direct Connect Cable lengths ranging from 25 

ft to 250 ft. For stand alone applications, without continuous real time connections, you may use 

the supp lied  A72 RS-232  Direct Connect cable to communicate with the iSIC. This cable simply 

requires connecting the iSIC DB9 connector to the PC COM port.  

 

 

 

For real time connection to your data logger, A60 -A64 Cables will need to be  used. If an MS3 

connector is located on the outside of your iSIC enclosure, simply connect the MS3 connector on 

the A60 -A64 DB9 to MS3 cable to the MS3 connector located on the iSIC and the DB9 connector 

to an open COM port on a PC running iChart software . 
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MS3 Pin Description:  

Color  MS3  DB9  Signal  

 

Green  A 5 GND 

White  B 2 Rx 

Blue  C 3 Tx 

 

If an MS3 connector is not available, an A60 -A64 DB9 to flying lead cable can be used.  

Wiring the RS -232 direct -connect cable using a flying lead dongle , BTX: CD -DB9FST.  

 

Color  Dongle  DB9 - F Signal  

 

White  Terminal 2  Pin 2  Rx 

Blue  Terminal 3  Pin 3  Tx 

Green  Terminal 5  Pin 5  GND 

Secure the DB9 dongle to the gender changer.  

 

 

Tighten with 
screwdriver  
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1.5  Troubleshooting Communication  

The inability to communicate to  an iSIC data logger can be caused by a variety of reasons: 

problems on the computer, problems on the iSIC, or problems with the communication between 

the two.  

Before troubleshooting any iSIC communication problem it is best to turn Auto interrogation off . 

Do this by selecting Instrument | Pause Auto Interrogation . Resume automatic data 

retrieval by selecting the Unpause Auto - Interrogation  command.  

 

Step 1: Quick Communication Check  

 

The best way to start is to use the iSIC diagnostic to quickly check i f you can communicate with 

your iSIC. In iChart, right click on the data logger in the Navigation panel and select Property . 

The  iSIC Data Logger Communication Properties  dialog box will open.  

 

Make sure the COM port selected is available in the drop dow n menu of COM ports. iChart will 

only show the available COM ports in the list. Click Test Connection  after picking the correct 

COM port.  

If the test fails check to make sure the data logger is powered following steps on the next few 

pages.  
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Step 2: Check  Power  

Go to the iSIC data logger and cycle the power by removing the two fuses on the top left hand 

side on the inside of the enclosure. This will remove both battery and external (such as a solar 

panel or float charger) power. Look at the small hole betw een the analog terminal strip and the 

DB9 serial connector. Place the two fuses back into their holders and after a few seconds you 

should see a green LED blink several times.  

 

If you do not see the light blink, try again just to be sure. If there is stil l no green light then the 

iSIC is not getting powered on. If you have a multi -meter and are able to measure voltage, do 

so making sure the battery is above 10.7V.  

Make sure the fuses are not blown. You can usually tell if a fuse is blown by visual inspecti on (a 

good fuse will have a single solid piece of metal that runs from one end of the fuse to the other, 

if the piece is broken, the fuse is blown).  

If you are using an A11 AC Float charger, check to make sure the float charger is plugged into 

the wall and  that itôs LED is on (located on the top right side facing out from the wall). If not, 

check to make sure the outlet has power by plugging in another device into the wall and making 

sure it turns on.  

If the data logger is still not powering, with new batte ries and fuses, try:  

 

1.  Disconnecting power to the data logger by removing the two fuses  

2.  Disconnecting the solar panel or float charger (MS2 connector on the bottom of the 

data logger). This is to make sure the solar panel or float charger isnôt shorted out 

for some reason.  

3.  Measure the battery with a multimeter ï make sure the voltage is above 10.7V. it 

should be close to 12V  

4.  Remove the two green terminal strips on the data logger to make sure no sensors 

are pulling down the power  

5.  Reconnect the two fuses and look for the green LED.  

 

If the data logger now powers:  

1.  Try connecting the solar panel or float charger to see if the data logger stays 

powered  

2.  Try connecting one sensor at a time to determine which one is causing the problem.  

Then trace the cabling to see  if there are any breaks that would short out power and 

ground. If none, check to see if it is the sensor or cable that is bad by swapping it 

with a known good setup.  

 

If the iSIC will still not power contact a NexSens Support Representative.  
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2  Sensor Interface  
2.1  RS232  

In addition to the single RS232 port located externally on the iSIC via the MS8 connector, three 

RS232 ports are available on the internal Digital terminal strip.  Ports 1, 2, and 3 are available 

for use.  To connect your RS232 senso r to the iSIC, open the enclosure, unscrew the correct pins 

on the terminal strip, and attach the wires from your sensors cable to the connector.  A diagram 

showing the proper wiring for Port 1 is shown below:  

Simply connect the Rx pin of the sensor to the  Tx pin on the iSIC and the Tx pin of the sensor to 

the Rx pin on the iSIC.  

 

RS232 Ports 2 and 3 can be accessed through the same terminal strip.  Port 2 uses pins 7 

through 9, Port 3 uses pins 10 through 12. RS232 Sensors requiring a 12V power supply to 

operate should connect the wire for power to pin 3, BAT, on the terminal strip.  

The RS232 sensor should support standard protocols such as Modbus RTU, NMEA0183 or ASCII.  



NexSens Technology, Inc.  

iSIC Userôs Manual  14  

 

2.1.1  Troubleshooting RS232 Sensors  

 

Any NexSens iSIC data logger can ñpass-throughò telemetry and open a terminal directly to 

RS232 sensors. Sensors such as YSI sondes, or other ASCII communication devices can be 

directly accessed through this menu.  

In iChart, select ñAdvanced | Terminalò, and select the PC COM Port  the data logger is currentl y 

connected to from the drop down menu. Next place a check in Use iSIC  and select the iSIC 

model number from the Connection  drop down menu.  

 

The iSIC Address  will typically be 1  unless changed by the user.  

The iSIC Port  will be the port that the device is  wired to. Select Port 0  if you are using the iSIC 

MS8 connector, located on the front of the iSIC. Otherwise, select the Port number that reflects 

the Rx and Tx pins the device is wired to (P1 was used in the wiring section of this manual). 

Note: the iSIC  will use the RS232 baud rate and frame it is programmed with. If an RS232 

sensor has not been already configured on the data logger the iSIC will default the terminal to 

9600 baud N81.  

Click OK and the terminal window will appear:  
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2.2  RS485  

The NexSens iSI C supports RS485 communication, up to 57600 baud , between the data logger 

and a RS485 network. RS485 connections are available on the MS8 connector, located on the 

outside of iSIC enclosures.  

 

 

MS8 Connector:  

 

Using NexSens MS8 to flying lead cables:  

Green ï RS485A  

Blue -  RS485B  

Black -  GND 

 

 

RS485 networks can connect to an RS485 iSIC using an RS485 MS8 -Flying lead cable. The 

RS485 sensor should support standard protocols such as Modbus RTU, NMEA0183 or ASCII.  
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2.2.1  Troubleshooting RS485 Sensors  

 

Any NexSe ns iSIC data logger can ñpass-throughò telemetry and open a terminal directly to 

RS485 sensors. RS485 sensors using ASCII communication devices can be directly accessed 

through this menu.  

In iChart, select Advanced | Terminal , and select the PC COM Port  th e data logger is 

currently connected to from the drop down menu. Next place a check in Use iSIC  and select the 

iSIC model number from the Connection  drop down menu.  

 

The iSIC Address  will typically be 1  unless changed by the user.  

The iSIC Port  should be selected as ñRS-485ò. Note: the iSIC will use the RS485 baud rate and 

frame it is programmed with. If an RS485 sensor has not been already configured on the data 

logger the iSIC will default the terminal to 9600 baud N81.  

Click OK and the terminal window w ill appear:  
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2.3  Modbus RTU  

NexSens iSIC data loggers support Modbus RTU sensors connected to a data logger via RS232 or 

RS485.  

Implementation:  

¶ RS232 and RS485, baud rates 1200 to 57600 supported.  

¶ Addresses from 1 to 247 are supported.  

¶ Registers 0 to 65535 are supported. The software assumes each parameter is in 

sequential register order. When registers are not in sequential order, the modbus device 

can be added as multiple sensors.  

¶ Commands 0x03 for reading holding registers and 0x04 for reading input regis ters are 

supported.  

¶ User specified timeout available.  

¶ Data types of 2 -byte Integer, 4 -byte Integer (big -endian), 4 -byte IEEE Float (big -

endian), 4 -byte Integer (little -endian), and 4 -byte IEEE Float (little -endian) are available.  
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2.4  NMEA 0183  

NexSens iSIC da ta loggers support NMEA 0183 sensors connected to a data logger via RS232.  

Implementation:  

¶ RS232, baud rates 1200 to 57600 supported.  

¶ Up to (3) messages per sensor can be configured (note: devices that output more than 

three messages can be logged as more than one sensor)  

¶ Optional checksum: if a checksum is present in the NMEA message, the iSIC will use that 

checksum to determine if the message is valid. If a checksum is not present, the 

checksum requirement will be ignored.  

¶ The iSIC follows the NMEA 0183 p rotocol specification of 82 characters per message 

(including $ sign and line feed)  

¶ iChart will automatically arrange selected parameters according to the their message (ie 

if three parameters from GGA and two parameters from VTG are selected, iChart will 

group the parameters together based on the message name regardless of the message 

order selected.  

Additionally, there are a few data marker messages that the iSIC uses to help diagnose NMEA 

0183 communication problems. These markers will be logged instead of the actual data message 

in the case of error.  

Note: a óprimary fieldô is a field in a sentence that is to be parsed and log.  A óqualifier fieldô 

is a second field that adds meaning to the primary field. For example, in a GCC sentence, 

field 2 is lat., field 3 is either 'E' or 'W'. Field 2 is the primary field, field 3 is the qualifier 

field. Another example, in DBT sentence, field 1 is the primary field, field 2 is the qualifier 

field and it must be 'f' indicate field 1 unit is in feet.  

 

Marker Messages :  

1)  -100002: empty primary field  

 

2)  -100004: empty qualifier field  

 

3)  -100006: invalid qualifier field  

 

4)  -100008: reach the end of a sentence  

 

5)  -100010: complete sentence is not detected.  
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2.5  SDI -12  

Connect SDI -12 sensors to the pin labeled óSDI-12ô on the Digital terminal strip.  A sample wiring 

diagram is below:  

 

 

 

Multiple SDI -12 Sensors can be wired to the same digital terminal strip. See the following page 

for more information. Up to ten SDI -12 devices can be connected to the SDI -12 pin on the iSIC 

Data logger.  Any NexSens iSIC data logger can ñpass-throughò telemetry and allow SDI-12 

commands to be sent directly to the sensor.  
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Multiple SDI -12 Sensors  

Because each sensor in a multiple SDI -12 system should share the same: SDI -12, GND, and 

BAT, it is recommended that those three pins be brought to a junction box where each wire is in 

a ñmulti-dropò network. This simply means that all the SDI-12 wires are connected, all the +12V 

wires are connected, and all the GND wires are connected together and wired to the appr opriate 

pins on the iSIC.  
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2.5.1  Changing SDI -12 Addresses  

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 S etup  dialog box will open:  

 

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 iSIC Address  will typically be 1  unless changed 

by the user. When this information has been correctly entered, click the Connect  button.  

After connecting clic k on the SDI -12  tab and follow the steps on the following page to configure 

the SDI -12 sensor:  

 

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




















































































































