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Disclaimer 
The following warranty and liability disclaimers apply to this product. 
 
L.9·L{ [¢5 όάL.9·L{έύ a!Y9{ NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING WITHOUT LIMITATION THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE REGARDING ITS HARDWARE AND SOFTWARE 
PRODUCTS. IBEXIS DOES NOT WARRANT, GUARANTEE OR MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS 
OF THE USE OF ITS HARDWARE AND SOFTWARE PRODUCTS IN TERMS OF THEIR CORRECTNESS OR OTHERWISE. THE ENTIRE RISK 
AS TO THE RESULTS AND PERFORMANCE OF ITS HARDWARE AND SOFTWARE PRODUCTS IS ASSUMED BY YOU. THE EXCLUSION 
OF IMPLIED WARRANTIES IS NOT PERMITTED BY SOME STATES. THE EXCLUSION MAY NOT APPLY TO YOU IN NO EVENT WILL 
PACE, ITS OFFICERS, EMPLOYEES OR AGENTS BE LIABLE TO YOU FOR ANY CONSEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES 
(INCLUDING DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION AND THE 
LIKE) ARISING OUT OF THE USE OR THE INABILITY TO USE ITS HARDWARE AND SOFTWARE PRODUCTS EVEN IF IBEXIS HAS BEEN 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF 
LIABILITY FOR CONSEQUENTIAL DAMAGES, THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU. 
 
IBEXIS PROVIDES THIS DOCUMENTATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS  OR IMPLIED, 
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
 
Some states do not allow disclaimer of express or implied warranties in certain transactions, therefore, this statement may not 
apply to you. This documentation could include technical inaccuracies or typographical errors. Changes are periodically made to 
the information herein; these changes will be incorporated in later editions. Ibexis ltd may make improvements and/or changes 
in the product(s) and/or program(s) described in this documentation at any time without notice. 

 

Warranty 
Ibexis Ltd warrants the equipment it manufactures against defects in either the materials or the workmanship for a 
period of ONE year from the date of delivery to the original customer. This warranty is limited to the replacement 
or repair of such defects, without charge, when the instrument is returned to Ibexis or to one of its authorized 
dealers. This warranty excludes all other warranties, either express or implied, and is limited to a value not 
exceeding the purchase price of the equipment. 
 
Ibexis Ltd shall not be liable for any incidental or consequential loss or damages resulting from the use of the 
equipment, or for damage to the equipment resulting from accident, abuse, improper implementation, lack of 
reasonable care, or loss of parts. 
 
Where Ibexis Ltd supplies to the customer equipment or items manufactured by a third party, then the warranty 
provided by the third party manufacturer remains.  
 

Trademarks 
Ibexis is a registered trademark of Ibexis Ltd. 

All other brand and product names are trademarks or registered trademarks of their respective holders. 

WARNING 
Ibexis products are not authorized for use as critical components in any life support system where failure of the 
product is likely to affect the systemΩǎ ǎŀŦŜǘȅ ƻǊ ŜŦŦŜŎǘƛǾŜƴŜǎǎ. 
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MSP OVERVIEW 

INTRODUCTION 
The MSP is designed to eliminate the complexity and cost of collecting real-time data from remote field 
based sensors, instruments and control systems. It combines the small size and ease of installation of a 
άƭƻƎƎŜǊέΣ ǿƛǘƘ ǘƘŜ ŦŜŀǘǳǊŜǎ ƻŦ ŀ ƘƛƎƘƭȅ ǎƻǇƘƛǎǘƛŎŀǘŜŘ wŜƳƻǘŜ ¢Ŝlemetry Unit (RTU). It is a complete 
mains-free solution  
 
The MSP incorporates into a single unit analogue, digital and serial sensor interfaces, a 20* channel 
data-logger, local data storage, smart power management, batteries, a solar regulator, a GPRS modem, 
antenna and a SIM card. Highly intelligent, the MSP supports a wide range of interfaces and protocols, 
and can intelligently control and power your sensors.  
 
The MSP is rugged and designed to last in the field at least five years.  It consumes very little power, 
operating from an internal re-chargeable lithium battery and supplemented by solar power or other 
renewable energy source.  Data is transmitted from site to Ibexis central servers via the integrated 
GPRS modem. It uses an optimized and secure protocol which is proven to be both robust and reliable.   
  

Data Services and Web Applications 
The Ibexis MSP solution includes a range of data services and web applications. Included in the monthly 
data charge are all cellular data charges, sensor data hosting and archive along with a range of web 
based configuration, analysis and reporting applications. The MSP can be remotely configured from the 
Ibexis website where both live and historic sensor data can be viewed. Secure web based applications 
include tabular and graphical data, charting, maps, SMS and email alerting tools.  
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SYSTEM SPECIFICATION 
System 
¶ ARM 926 32bit processor, 32Mb flash 

¶ Real-time multi-tasking operating System. 

¶ Indicators: 3 x LEDs for Activity, GSM, and 
Battery. 

¶ Firmware Upgradeable via USB host port. 
 

Real Time Clock 
¶ Internal Battery Backup 

¶ Accuracy: ±4 min/year (-40°C to 85°C) 
 

Input Protection 
¶ All inputs have electrostatic protected to 

IEC61000-4-2.  

¶ +/- 15KV contact and air discharge 

¶ Overvoltage protection. Inputs clamped to 10V 
 

Data Storage Memory 
¶ Removable SD Card (included) 

¶ Non-volatile local storage of measurement 
data, events, alarms and system configuration 

¶ Capacity: 1 GB micro SD card.  Optional 2, 4 
GB. Approx 100 Million data points 
 

Local Host Communications 
¶ USB:  USB 1.1 (virtual COM port)   

 

GSM / GPRS Modem 
¶ Built -in 

¶ Quad Band GSM 900/1800/850/1900 MHz 

¶ GPRS Class 10 

¶ Sensitivity  Rx -102dBm / TX +33/30dBM 

¶ Approvals: R&TTE, CE, GCF, FCC, PTCRB, RTE, 
AT&T 

 

 

Accessories Included 

¶ USB cable 

¶ Global SIM Card 

¶ GSM/GPRS Antenna 

¶ 5Ah Lithium-Ion Battery 

 

 

 

 

Optional Accessories 

A range of accessories are available including:- 

¶ Power supply plug-ins. 5V, 12V and 24V. 

¶ Internal Battery upgrades. to 10Ah and 15ah 

¶ Heavy duty Solar Regulator for 25W+ Solar 
Panels 

¶ High gain Antennas 

¶ GPS 
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Analogue Channel specification 

The inputs can be single-ended, differential or floating.  

The following maximums apply: 

¶ 2-wire floating or differential 5 inputs 

¶ 3-wire and 4-wire differential or floating:  5 inputs  

¶ Single ended common referenced 2-wire: 10 inputs  

Input Ranges 

¢ƘŜ a{tΩǎ ŦǳƴŘŀƳŜƴǘŀƭ ƛƴǇǳǘǎ ŀǊŜ ǾƻƭǘŀƎŜΣ ŎǳǊǊŜƴǘΣ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ŦǊŜǉǳŜƴŎȅΦ All measurements 
are derived from these. 

 
Voltage 

Full Scale /  Resolution 

 
Current 

Full Scale / Resolution 

 
Resistance 

Full Scale /   Resolution 

 20 mV      3 uV 200 uA    0.3 uA    ул ʍ           м Ƴʍ        

 40 mV      3 uV 400 uA    0.3 uA   16л ʍ          м Ƴʍ        

 80 mV      3 uV 800 uA    0.3 uA   32л ʍ          м Ƴʍ        

160 mV      3 uV 1.6 mA    0.3 uA   64л ʍ          м Ƴʍ        

320 mV      5 uV 3.2 mA    0.5 uA 1.25 Kʍ          н Ƴʍ        

640 mV     10 uV 6.4 mA    1.0 uA 2.5  Kʍ         4 mʍ 

1.25 V      20 uV 12.5mA    2.0 uA   5 Kʍ           8 mʍ 

  2.5V     40 uV 25.0  mA    4.0 uA  10 K ʍ          1с Ƴʍ 

1. at 10 samples / second 
2. Voltage or current mode Is selectable and 2, 3 or 4-wire. 
3. Resistance measurement with 250uA current source. 

 

Accuracy 

Measurement 
ς 40°C to 

85°C 

DC Voltage 0.01% 

DC Current 0.1% 

DC Resistance 0.15% 

Accuracy is % of reading ±0.01% of full scale. 

 

 

Sampling 

¶ Digital filtering for 50/60Hz noise rejection 

¶ Maximum sample speed: 1Hz (for 10 channels) 

¶ Effective resolution: 16 bits  

¶ Common mode rejection:  100dB typical 

¶ Line series mode rejection: >90dB  

¶ LƴǇǳǘ ƛƳǇŜŘŀƴŎŜΥ ҔмDʍ 

¶ Linearity: 0.001% 
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ANALOGUE SENSORS 

Supports a wide range of sensors including, but not limited to, those listed below:-  
 
Resistor Temperature Dependant (RTD) 

¶ PT100, PT1000 

¶ wŜǎƛǎǘŀƴŎŜ ǊŀƴƎŜΥ млʍ ǘƻ млYʍ 
 

Thermocouples 
 
Monolithic Temperature Sensors 

¶ Types supported: LM34 - 60, AD590, 592, 
TMPxx 

¶ LM135, 235, 335 

 
Strain Gauge and Bridge Sensors 

¶ Configurations: ¼, ½ & full bridge 

¶ Excitation: voltage or current 
  
4-20mA Current Loop 

¶ Internal 100R shunt or external shunt 
resistor 

¶ 3 and 4-wire 

DIGITAL CHANNELS 
There are 8 digital channels, which are all software configurable as inputs, outputs or counters. 

Input/Output  

¶ Digital Inputs: logic level (max 10V) 

¶ Digital Outputs- logic output (3.3V @ 3mA) 
Counters 

¶ Low Speed Event Counter: 16 bit, max 60 Hz.   
Operates continuously, accumulating event 
counts. Applications include tipping bucket 
rain-gauge.  

¶ High Speed Frequency Counter: 16 bit, max 
2 KHz, (optional 100KHz). Spot frequency 
sample measurement. Applications include 
wind speed and RPM.  

¶ Accuracy: 0.003% ( 5°C to 45°C)  0.01% 
(-40°C to 85°C) 

SERIAL CHANNELS 

Used for data-logging with instruments and smart sensors.  

¶ Inputs: 2 x Serial Ports (in addition to host 
USB port) 

¶ Interfaces:  

¶ 1x RS232, RS422 or RS485 

¶ 1x RS232, or SDI-12  

¶ Flow Control: Hardware (RTS/CTS), or 
None 

¶ In-built switchable Serial Power Supply  

¶ Baud rate: 300 to 115200 

Virtual Channels 
Create additional derived or calculated 
channels using mathematical functions.  

¶ Combine values from analogue, digital and 
serial sensors using expressions involving 
variables and functions.  

¶ An extensive range of functions are available 
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INTERNAL VIEW 
ELECTRONICS COMPARTMENT  
There are two internal compartments in the MSP, the electronics and the sensor wiring compartments. 
These can be independently access by removing their respective covers. Shown below are notable 
components. ¢ƘŜ ǳǇǇŜǊ ŎƻƳǇŀǊǘƳŜƴǘ Ŏƻƴǘŀƛƴǎ ǘƘŜ a{tΩǎ ŜƭŜŎǘǊƻƴƛŎǎ ŀƴŘ ƛƴǘŜǊƴŀƭ ōŀǘǘŜǊȅ ǇŀŎƪΦ  
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Output Power Supplies (Sensor Excitation) Χ¦ǇƎǊŀŘŀōƭŜ 

 

The MSP includes 6 regulated, independently 
switchable output power supplies (1..6 opposite) 
These provide power out for sensors and smart 
instruments. They can be: 

¶ Independently scheduled to turn on / off to 
meet sensor requirements 

¶ upgradable by using optional plug-in άǇƻǿŜǊ 
ǎǳǇǇƭȅέ boards, 5V, 12V and 24V available. 

¶ optional plug-in precision current source and 
precision voltage source boards available 

¶ Alternatively they can switch the external supply, 
(typically 12V lead-acid.) 

 
These power outputs may be used to power: 
ω Analog Sensors. 
ω Digital Sensors  
ω Relays  
ω SDI-12 sensor networks  

¶ External Smart instruments  

¶ External units GPS, Satellite modems , etc 

¶ Ibexis expansion modules 

 

 
Configuration 
¶ With Red Jumpers in place the power output is 

3.3V regulated DC 

¶ With plug-in Power Supply board plugged in the 
power output is as per the Power Supply board 
rating. 
 

Upgrades  
Using optional plug-in άǇƻǿŜǊ ǎǳǇǇƭȅ boardsέ  
ω 5V, 12V and 24V. 
ω Precision current source 250uA * 
ω Precision voltage source  

 

 

illustration shows 

ω Inserting a Current Source Board into socket PWRC 
ω Red jumpers in sockets PWRD, PWRB, URT2 & URT1 
ω 12V plug-in Power supply board in socket PWRA 
 

file:///C:/Users/jonesam6/AppData/Local/Temp/000DrExplain/window_4_1_2.htm


  

UM-001179-a1 R1.3          MSP Series 3 Wiring Guide        Copyright Ibexis Ltd 2010      

 

Power Supply Output Configuration Settings 

 

URT1 & URT 2  
ω The, independently switchable power supply outputs for the two serial channels. 
ω Default is Red jumpers which means the output is 3.3V regulated DC. 
ω If a 12V DC output power is required then insert a 12V plug-in Power supply board into the URT1 

or URT2 as appropriate. 

PWRA, PWRB and PWRC   
ω The independently switchable power supply outputs for the 10 Analog channels. 

ω Default is Red jumper which means the output is 3.3V regulated DC. 
ω Can optionally be upgraded to 5V or 12V DC by inserting a 5V or 12V plug-in Power supply board 

into the PWRA , PWRB or PWR C socket as appropriate 
ω PWRA and PWRB can all be independently scheduled to switch on/off as required 

 
PWRC as a PRECISION CURRENT SOURCE 

ω PWRC can be optionally upgraded to become an independently switchable precision current source by 
inserting the plug-in Current Source Board into socket PWRC.  

ω This is necessary if resistance measurements are required. 

 

PWRD 
ω The always ON power supply output primarily intended to be used for the 8 Digital channels. 
ω Default is Red jumper which means 3.3V regulated DC. 

ω Can optionally be upgraded to 5V or 12V DC by inserting a 5V or 12V plug-in Power supply board 
into the PWRD socket.  
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SENSOR WIRING COMPARTMENT 

 
The Wiring compartment of the MSP gives ready and safe access to those elements which are likely to be 
accessed in the field. These include on/off switch, sensor interface terminal block, USB management port, 
mode button and voltage/current selector.  The screw terminal blocks make it easy to connect and 
disconnect sensor wiring.   
 

 

On/Off Switch 

ω The ON/OFF switch connects or disconnects the internal battery 

ω Switching the ON/OFF switch OFF and then back ON again will perform a HARD RESET. 
 
Note If the USB cable is connected then the USB will power the MSP irrespective of the ON/OFF switch   
 

  
 
 
 
 

file:///C:/Users/jonesam6/AppData/Local/Temp/000DrExplain/window_4_1_4.htm
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Mode Button 

 

The mode switch has a number of specialist functions 
 
1. Press once when the MSP is asleep and the LEDs 

will light to indicate current status. 

2. Press and hold for three seconds then release to 
perform a SOFT RESET. 

3. Press and hold whilst simultaneously switching on 
the ON/OFF switch to boot up in SAFE MODE. 
 

 
 
 

Voltage/Current Switch 

 

The analogue inputs can be set to 
measure voltage, current, or 
resistance.   
 
There is a DIP switch for each of the 
10 Analogue Inputs which needs to 
be set to configure them 
 
ω up ( current)   measure current 
ω down( voltage) measure voltage 

or resistance 
 
Note setting the Current/Voltage 
switch to current places a precision 
100 Ohm resistor across the channel 
to ground. 

 

 
 




































